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EDITORIAL

Editors’ welcome
Gisela A. Kristono, Nicky Dunn

Tena koutou and welcome to Issue 30 of Te Hautaka o Ngā Akongā 
Rongoā, or the New Zealand Medical Student Journal (NZMSJ). We 
are excited to share another issue with our readers that contains high 
quality work conducted by medical students and academics. 

A brief introduction to the articles in this issue
The theme of this issue, “Mental Health in Aotearoa”, is a topical issue 
and significant to all New Zealanders: as health professionals, family 
members, friends, and for ourselves. We are extremely grateful to all 
of the invited authors who have written such insightful and interest-
ing articles for us on the topic. Professor Bruce Arroll and Dr Vicki 
Mount’s editorial provides useful advice on how to look after our 
mental wellbeing; Drs Kieran Kennedy and Tony Fernando discuss 
the importance of sleep; and Professor Annette Beautrais writes an 
important piece on stress and suicide, with a section detailing how 
to care for each other and ourselves. Dr Sam Murton kindly writes 
about mental health provision in general practice and the mental 
health of general practitioners. Finally, Drs Susanna Every-Palmer, Sa-
rah Romans, Alice Law, Jess Henry, Matthew Jenkins, and Mark Law-
rence discuss an informative editorial on why medical students should 
consider psychiatry as a career. 

We received an impressive range of academic articles for this issue. 
Aqeeda Singh et al. compare two methods of inhaled salbutamol de-
livery in relation to improvements in small airway function and found 
that use of metered-dose inhaler and spacer resulted in better out-
comes compared to nebuliser. We are proud to publish Leina Tuck-
er-Masters’ essay that discusses medications for psoriasis that could 
potentially be used for eczema. This essay was the winner of this 
year’s Wilson-Allison Memorial Prize presented by the New Zealand 
Dermatology Society Incorporated. Dr Isabel See wrote a case report 
on Type 1 diabetes with an important discussion on diabetes manage-
ment, which won the W E Henley Prize in Clinical Medicine (present-
ed by the University of Auckland) and David Scott Prize (presented 
by the Middlemore Foundation) in 2018. This issue also presents the 
2018 Bachelor of Medical Sciences with Honours abstracts from Uni-
versity of Otago students, and the 2019 ones from the University of 
Auckland. Finally, we are grateful to BMC Medical Education and Dr 
Ibrahim Al-Busaidi et al. for allowing us to republish their article that 
investigates the association between medical student publishing in the 
NZMSJ and future careers in academia. We believe these are im-
portant findings supporting medical students’ involvement in research, 
and hope that this article will encourage more students to publish 
their academic work. We were pleased with the opportunity to also 
have a feature written by Dr Al-Busaidi that complements his repub-
lished article, expressing the importance of medical student publishing 
and the role that medical student journals can have in aiding with this. 

We also have three feature articles related to our theme. Jose-
phine Stonyer, the Wellbeing Officer for the New Zealand Medical 

Students’ Association, writes about their mentoring programme that 
was launched last year and its successes so far. As part of our inter-
view series, Mustafa Sherif and Oliver Dugena interviewed Dr Eliza-
beth Berryman about her wellbeing app, Chnnl, and her experiences 
working as a junior doctor. Finally, Dr Samantha King from the Medical 
Protection Society discusses the important topic of medical student 
burnout and tips for avoiding burnout. Our brilliant range of feature 
articles does not end there. Our regular statistics primer gives an 
informative and clear background into parametric versus non-para-
metric data and analyses. We thank Associate Professor Robin Turner, 
Dr Ari Samaranayaka, and Dr Claire Cameron for producing another 
fantastic primer for us. We also have another great Māori health re-
view from Emma Espiner, this time focussing on three topical medico-
legal issues: cannabis, euthanasia, and abortion. David Wang writes an 
informative piece on the dreaded Otago fifth year exams and shares 
his advice based on his experiences going through them last year. To 
round off, Dr Natalie Bell shares her elective experiences with an 
otorhinolaryngology department in Miami.

This issue also features reviews of two fascinating books medical 
students may wish to read in their spare time. Nandini Dubey reviews 
Mind that Child, an insightful book on Auckland neonatologist Dr Si-
mon Rowley’s journey as a doctor. William Cook shares his review of 
War Doctor, which contains stories from Mr David Nott and other sur-
geons’ experiences of working as a doctor in war-torn environments. 
Both of these books may enrich a medical student’s perspective and 
understanding of medicine and career paths. 

Finally, we would like to congratulate Libby Whittaker and Dr 
Barney Rathnayaka for winning this issue’s Creative Arts Competi-
tion. This competition is an ongoing collaboration with NZMSA to 
showcase our fellow medical students’ creative talents. Libby wrote a 
well-crafted poem related to one of her clinical experiences, while Dr 
Rathnayaka created an artwork of the structures of the neck to help 
him study anatomy during medical school.

Important note
As mentioned earlier, mental health is a pertinent topic to discuss in 
the medical field – hence the editors’ desire to focus on this topic as 
our issue theme. However, some of the articles discuss aspects of 
mental health that may be distressing to some readers, such as sui-
cide. If any readers feel distressed while reading this issue, we strongly 
encourage you to seek support using one of the contact details or 
resources on the following page in Table 1.1 If you wish to find more 
resources for a specific mental health condition, we suggest visiting 
the NZMSA website for their comprehensive list of resources.1

Thanks and conclusion
The Editorial Board would like to thank the Universities of Auckland 
and Otago for their ongoing financial and academic support towards 
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the journal. We would also like to thank the Medical Assurance Socie-
ty and the Royal Australian and New Zealand College of Psychiatrists 
for their funding and Professor Frank Frizelle for his financial support 
towards the Verrall Award. The winner of this year’s award will be 
selected from this year’s NZMSJ issues (30 and 31), and will be an-
nounced at the end of the year. We would like to acknowledge the 
NZMSA, the New Zealand Dermatology Society Incorporated, and 
the Royal New Zealand College of General Practitioners for their 
ongoing support. Finally, the authors would like to thank the Advisory, 
Editorial, and Commercial Boards, and our reviewers, as they have 
worked hard and supported us behind the scenes to enable this issue 
to be published.

We hope NZMSJ readers will enjoy the assortment of engaging 
articles that Issue 30 brings, and find the content useful for their own 
wellbeing. We would like to congratulate all of the authors who have 
contributed towards this issue and encourage all readers to submit 
their work to NZMSJ for our future issues. 

References

1. New Zealand Medical Students’ Association. Welcome to the NZMSA Wellbeing Page 
[Internet]. New Zealand: New Zealand Medical Students’ Association. 2017 [cited 2020 Feb 
23]. Available from: https://nzmsa.org.nz/index.php/wellbeing/ 

Table 1: New Zealand mental health resources and support contacts1

Organisation or resource (brief description) Contact details or website link

Suicidal Crisis Helpline (24/7 service) 0508 828 865
1737, need to talk? (national mental health and addictions helpline) 1737
University counselling services Auckland: https://www.auckland.ac.nz/en/on-campus/student-support/

personal-support/student-health-counselling.html
Otago: http://www.otago.ac.nz/studenthealth/index.html

ePhysicianHealth (for a variety of conditions) http://ephysicianhealth.com/
HelpGuide (for a variety of conditions) http://www.helpguide.org/
Keeping Your Grass Greener (wellbeing guide) http://mentalhealth.amsa.org.au/wp-content/uploads/2014/08/

KYGGWebVersion.pdf 
Computer Assisted Learning for the Mind  
(for mental resilience, healthy relationships, and finding a purpose in life)

www.calm.auckland.ac.nz

Beating the Blues  
(cognitive behavioural therapy programme for depression and anxiety)

http://www.beatingtheblues.co.nz/

MindTools (strategies to reduce stress and develop positive coping skills) https://www.mindtools.com/pages/main/newMN_TCS.htm
Centre for Clinical Interventions (for chronic worrying and anxiety) http://www.cci.health.wa.gov.au/resources/infopax.cfm?Info_ID=46

https://nzmsa.org.nz/index.php/wellbeing/
https://www.auckland.ac.nz/en/on-campus/student-support/personal-support/student-health-counselling.html
https://www.auckland.ac.nz/en/on-campus/student-support/personal-support/student-health-counselling.html
http://www.otago.ac.nz/studenthealth/index.html
http://ephysicianhealth.com/
http://www.helpguide.org/
http://mentalhealth.amsa.org.au/wp-content/uploads/2014/08/KYGGWebVersion.pdf
http://mentalhealth.amsa.org.au/wp-content/uploads/2014/08/KYGGWebVersion.pdf
www.calm.auckland.ac.nz
http://www.beatingtheblues.co.nz/
https://www.mindtools.com/pages/main/newMN_TCS.htm
http://www.cci.health.wa.gov.au/resources/infopax.cfm?Info_ID=46
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INVITED EDITORIAL

Running your mind and life effectively 
when there is no life instruction manual

Bruce Arroll, Vicki Mount

We have no operating manual
The problem with humans is that no life operating manual is issued 
at birth, leaving individuals to work out the rules for themselves. This 
acquisition of life skills takes time and a lot of trial and error, and many 
never figure it out. The following article attempts to provide the man-
ual you should have been given at birth.

The brain lacks a delete button
I first heard this comment at an Acceptance and Commitment Thera-
py (ACT) conference in Wellington in 2015 when one of the founders, 
Professor Steve Hayes, stood in front of the audience and noted that 
there is no delete button in the human mind, so we need to hold our 
negative cognitions lightly.1 He then held his hands in a cupped form 
by his waist to demonstrate how we can hold things lightly. I consider 
this to be one of the most profound ideas that I have come across. If 
the central role of the human brain is to keep you alive, then it makes 
sense that it won’t let you forget “dangerous” things that have hap-
pened to you in the past, so that you are forewarned and forearmed 
to deal with them should you be in that situation again. This applies 
to physical dangers, such as driving a car and crossing a street; and 
psychological dangers, such as having difficulties with a family member 
or work colleague. 

This is all explained by a theory of language called Relational Frame 
Theory.2 The human mind can pull together a series of negative ex-
periences from the past, culminating in a disproportionate response 
to an otherwise benign trigger. For example: you failed a maths exam 
when you were eight, had a distressing argument with your mother 
when you were 16, and crashed the family car when you were 21 
years old; then your boss is grumpy with you at work, and you spiral 
downwards. Pulling together seemingly unrelated events is a uniquely 
human ability, as we do not think other animals can do this, and is 
a function of our skills at using language. Our human language can 
enable our minds to bring back the past into the present and cause 
us grief. It can also do wonderful things for us, such as develop good 
friendships with other humans. In a sense, our human language is both 
our best friend and worst enemy when operating this way. 

How to hold things lightly 
There are several ways of holding things lightly. One is to cup your 
hands by your waist and physically hold the thoughts lightly as de-
scribed above. Another is the “mindful anchor”, which is a more for-
mal way of doing this.3 Another suggestion is that when a belief such 
as “I am not good enough” arises, say to yourself, “I am having a 
thought that I am not good enough,” then, “I notice that I am having a 
thought that I am not good enough.” These are all steps to enable us 
to get a perspective on the situation, and create an acceptance mode 
as opposed to a struggle mode when dealing with such issues. The 
idea is not to make the thoughts go away, but to allow the mind to 

be present and accepting of such thoughts. Accepting a thought is not 
the same as condoning the action that may have caused it, but instead 
allowing it to be present. 

Self-compassion
Difficulties with being able to be kind to oneself are commonly behind 
people with persisting distress issues. There are ways of determining 
this. The third step in the mindful anchor process is to show yourself 
some self-compassion or self-kindness. One way I do this in my thera-
py sessions is to ask the person to think of someone they love with all 
their heart and then imagine they are looking into that person’s eyes. I 
then ask, “How do you feel about that person? What would you give 
that person? What things would you do with that person?” Then, I ask 
the more difficult task: “Imagine that person is you.” 

If the person stalls at that point and says that they cannot do that, 
you know they have an issue with self-compassion. I then ask, “What 
is the emotional tone of the conversations you have with your mind?” 
In many distressed patients, it can be very negative and harmful. I ask 
if it is a sergeant major or a personal trainer in their mind; if it is the 
first, would they prefer to have a personal trainer doing the talking? 
For those who acknowledge they have self-compassion issues, I refer 
them to Dr Kristen Neff’s website, which has an assessment tool 
and many useful resources.4 I also ask them to consider cultivating 
the voice of self-kindness in their minds when thinking more negative 
thoughts. I have personally found this to be very helpful in my own life. 
The example I like to give is the motorway scene when someone cuts 
in front of me and I am contemplating engaging in some road rage. I 
now say to myself, “Bruce, cultivate the voice of self-kindness in your 
mind,” and I find myself instantly feeling relaxed. 

Experiential avoidance
Experiential avoidance is broadly defined as attempts to avoid 
thoughts, feelings, memories, physical sensations, and other internal 
experiences. The ACT theory suggests that we can fuse with a neg-
ative thought, and our minds try to avoid such thoughts. This sets off 
our sympathetic nervous system and gets us ready to fight or flee. If 
this persists, we can become behaviourally avoidant, which means we 
start avoiding people and places. Kirk Strosahl, one of the co-found-
ers of ACT, states that “life constriction precedes (or accompanies) 
mental health issues.”5 This is a very profound and important point, 
and I find that reversing this (with behavioural activation – see be-
low) generally is accompanied by an improvement in patients’ mental 
health. Avoidance is considered the key to mental health problems. 
The solution to this is behavioural activation. 

Behavioural activation
Behavioural activation (BA) is a treatment or action that encourag-
es patients with depression or distress to approach activities they 
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may have been avoiding. With a therapist, patients define goals and 
“activity schedules”. The rationale is that depression or distress is a 
consequence of avoiding particular activities or situations. There are 
many ways of doing this, and it has been shown that low scores on 
contact with friends and low scores on recreation are associated with 
low mood My approach is to get patients who are distressed to make 
contact with their friends and start doing physical activity. The majori-
ty of distressed patients I see are somewhat or significantly better one 
week later. There is evidence that two weeks after the initiation of 
BA, 42% of “depressed” patients’ depressive symptoms are resolved.6 
BA and exposure therapy are two of the most effective psychological 
treatments that are available. 

Trust your experience and not what your mind is saying
Humans are exquisitely designed to avoid physical pain, and because 
we are very successful at this, we trust the problem-solving function 
of our brains. Unfortunately, the problem-solving capacity is not so 
good for personal pain, such as having a demanding boss or work 
colleague, or a difficult personal relationship. For many things in our 
lives, learning not to trust our minds is a compelling way to learn to 
live with ease. For example, when we don’t feel like doing anything 
and would rather watch TV and have a drink of alcohol, we need to 
remember how we felt when we last went out or when we last did 
exercise. In most cases that would be a more enriching experience 
than drinking alcohol and watching TV. For personal pain, we need 
a different approach. We need to approach issues rather than avoid 
them, and hold negative thoughts lightly. 

Values and living with ease
In the ACT model, we are not trying to make our negative feelings go 
away. Instead, we need to be pursuing our values (those things that 
are important to us in the long term). By attempting to approach our 
values (they are directions and not destinations), we can aim to live 
with ease. This is not the same as avoiding suffering, as we need to 
accept that suffering is expected and okay and not to fight it. 

Knowing your life dashboard warning light 
Getting to know your life dashboard light can be essential to recognise 
when you are starting to experience distress. In my own life, I usually 
like to go to the gym for a workout. When I start feeling stressed, one 
of the first signs is that I do not want to go to the gym (remember: 
life constriction accompanies mental health issues). I have learnt that 
when the dashboard light starts flashing, I now go straight to the gym 
and generally feel a lot better afterwards. 

In summary 
Recognise there is no delete button in the brain. Its role is to keep you 
alive and not forget negative things that have happened to you. Avoid-
ance is the source of much of our human suffering. For personal pain, 
we need an approach modality and to learn to hold uncomfortable 
feelings lightly. When we get stressed, we need to keep our worlds 
expanded, keep in contact with our support people, and keep doing 
our recreational activities (including some form of exercise). Learning 
to trust your experience, not what your mind is saying, is a powerful 
skill to develop. Cultivating the voice of self-compassion in your mind 
is a skill worth learning. Speak to your mind with the tone of the 
personal trainer, not the sergeant major. Finally, please get to know 
your life dashboard warning light, and take action when it comes on.
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INVITED EDITORIAL

Waking up to the importance of sleep: 
why that extra shut eye is key to medical 

student wellbeing 
Kieran Kennedy, Tony Fernando

Sleep is one of the most fundamental of all biological needs. And 
whilst for most of us (depending on how many days out you are from 
that big exam) sleep seems to be a simple matter of closing our eyes, 
it’s in fact a complex and wholly active process. Recent decades have 
seen a notable rise in understanding not only of sleep itself, but the 
importance that sleep has to our waking lives. Physically and mentally, 
sleep is vital to functioning at our very best and is a key component 
of health and wellbeing. 

Medical students and doctors have a love-hate relationship with 
the sandman. Statistics show that medical students struggle when it 
comes to sleep, reporting higher rates of fatigue, tiredness, truncated 
sleep, and poor-quality sleep than others.1,2 Similar findings occur in 
surveys and studies looking into the sleep of doctors. The impact 
of long shifts, shift work, mental/emotional burdens, and demanding 
specialty training programmes are staples to medical training, and are 
theorised to play a major part in disturbed sleep. Alongside these 
statistics on how well we’re acing (or not) nap time, the impact of 
fatigue and inadequate sleep on medical student and doctor perfor-
mance has also become clear in recent years. As modern medicine 
barrels forward, we’ve seen that sleep impacts not only on doctors’ 
and trainees’ cognitive capacity and motor coordination, but their 
judgment and emotional regulation too. Protecting the sleep of the 
modern medical student is thus vital in ensuring student, clinician, and 
patient health and safety. 

What is sleep? 
The process of sleep involves a well-orchestrated process that links 
neurobiological, neurochemical, and psychological processes. We 
now know much more about how the brain regulates our circadian 
rhythm, sleep/wake cycle, sleep itself, and wakefulness than ever be-
fore.3 Ongoing questions and research continue however, offering a 
clearer view of the complexity around one of our most fascinating, 
fundamental, and primary functions.

Neurologically, the process of sleep involves more than a mere 
shutting down of brain function or wakefulness, with sleep versus 
waking existing as two parallel but deeply interwoven circuits. One 
seeks to act as the “on” switch, leading to cessation of sleep related 
processes and an increase in wakefulness; the other acts as the “off” 
switch to promote sleep onset. Whilst historical views saw sleep as 
an inactive state of lowered neurological activity, we now know that 
regardless of how peaceful (or not) it might appear, processes on the 
inside are anything but restful. 

Coordinated and synchronous activation and inactivation of key 
brain regions are required to both initiate and maintain a healthy 
night’s sleep. Key areas include the suprachiasmatic nucleus, the hypo-
thalamus, thalamus, brain stem, limbic system, and the frontal cortex.3 
Circadian rhythms and ambient light levels offer coordinated triggers 
for sleep to inhibit regions promoting alertness and wakefulness, and 

activate regions responsible for the opposite. Numerous neurotrans-
mitters play a key role including serotonin, histamine, melatonin, aden-
osine, and acetylcholine.3,4 Influences and feedback from other areas 
of the body involved in breathing, position, temperature, vision, and 
the auditory system form further parts of a complex system. As any-
one who has lain awake willing away that mental countdown (“if I fall 
asleep now I’ll get six hours”) knows all too well, psychological and 
emotional factors play a leading role here too. 

Medicine and sleep
We likely didn’t need to tell you this one, but working in medicine 

poses significant risks to good quality sleep. Stress, anxiety, pressure to 
perform, heavy workloads, and unrelenting rosters — common features 
of life in medicine — are just some of the psychological and environmen-
tal factors involved. Both during medical school and work as a doctor, 
factors mount toward a fractured sleep cycle and chronic sleep debt. 

Medical students and doctors alike have been found more like-
ly than the general population to report disordered sleep and fa-
tigue,1,2 and demanding rotations, study, anxiety around assessments/
tests, shift work, long hours, and on call work are often noted as key 
contributors. Perfectionism, a tendency for obsession and rumination, 
high levels of drive to succeed, and pressure to be seen as a valued 
medical colleague are also risk factors for poor sleep and compro-
mised mental health. It seems that even when it comes to lying down, 
medical students have it tough. 

As a path of study and career, medicine demands and selects for 
precision, empathy and compassion, high performance, motor coor-
dination, and cognitive prowess. Ironically (but not surprisingly), sleep 
is vital to each of these mental faculties. Increasing evidence outlines 
the impact that poor and disordered sleep has on mental, motor, 
and physical processes.5 In environments where communication and 
connection are as key to outcomes as memory, problem solving, and 
motor ability, a disregard for sleep within the medical system challeng-
es the very foundation of effective performance and safe patient care. 

The importance of sleep in physical and psychological health
Recent decades of research have shown the powerful (and often 

bidirectional) influence that sleep has toward both our mental and 
physical wellbeing. More and more, sleep is being seen as a key factor 
toward a healthy lifestyle. Sleep offers an important influence on the 
physical body, with research showing a significant impact on nearly 
every organ system and physical process, and even small but accumu-
lative deficits are theorised to have potentially significant impacts. The 
evidence is clear that sleep is a vital component to optimal physical 
and mental functioning; a component that people actually studying 
those very concepts seem hard pressed to come by. 

Sleep deprivation exists as a significant risk factor and influence for 
many of our most common and disabling physical and mental disor-
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ders. From neurological health to heart disease, and even cancer rates 
and overall mortality, studies are increasingly displaying the alarming 
impacts that inadequate sleep has on the body.5 Mentally, our health 
and wellbeing are similarly powerfully influenced by length and quality 
of sleep. Complex mental processes including emotional regulation, 
judgment, problem solving, and even thought content show significant 
links to the amount of shut eye we’re banking.4,5 Alongside this, evi-
dence has established inadequate sleep as an independent significant 
risk factor for anxiety disorders, depression, psychosis, and mania.4 
Alarmingly, an increasingly emergent body of work now also strongly 
links disordered sleep to increased risk of deliberate self-harm and 
suicide. Independent studies and collated meta-analysis now clearly 
show disordered sleep as an independent risk factor for increased 
risk of suicide.6,7

Tips for a better sleep
Not only is sleep itself a complex process influenced by psycho-

logical, physical, and environmental factors, poor sleep in a medical 
student can also be attributed to various and complex reasons of its 
own. This can range from unhelpful routines and habits, to clinical 
conditions including depression, anxiety, and alcohol use. And for all 
those who’d raise their hand to the midnight in-bed scroll, the neg-
ative impact of blue light emitting devices prior to sleep cannot be 
underestimated. 

Depression and anxiety account for about half of chronic insom-
nia in adults, and so if someone has persistent poor-quality sleep for 
more than a few months, an assessment for depression and anxiety 
is recommended. This can be done through a GP or psychologist at 
Student Health and Counselling, and/or through self- assessment using 
various validated scales (e.g. Beck Depression Inventory and PHQ9). 
Identifying potential causes for sleeping issues is vital; a sole focus on 
treating the insomnia without addressing the underlying psychological 
condition is inadequate care.

In most cases of insomnia — characterised as poor-quality sleep, 
prolonged sleep onset, or disturbed sleep — simple behavioural ap-
proaches can be very effective. Sometimes called sleep hygiene, rec-
ommendations include cutting back on caffeinated drinks and smok-
ing, a regular bedtime and waking schedule, and optimising the sleep 
environment. 

However, for more persistent cases of insomnia, sleep hygiene may 
not be very effective. Behavioural approaches, part of the cognitive 
behavioural therapy for insomnia protocol, can be particularly helpful 
for medical students struggling with sleep. One behavioural approach, 
called sleep compression or sleep restriction, recommends that a 
person with insomnia limit the total time they spend in bed. In this 
approach, the amount of time recommended in bed is estimated by 
calculating the average amount total time spent actually asleep per night. 
After about a month of following this protocol, a significant number of 
patients improve through this simple intervention. An alternative and 
equally effective behavioural approach is stimulus control, where the 
insomnia sufferer is instructed to go to bed only when sleepy (e.g. nod-
ding off, unable to keep eyes open). If the person wakes in the middle of 
the night, this protocol recommends they get out of bed, and return to 
bed only when feeling sleepy. These interventions work only after a few 
weeks of implementation, and so pushing through is key. Online pro-
grammes that incorporate evidence-based approaches like A Mindful 
Way8 and Sleepio9 offer effective behavioural approaches for insomnia.

Alcohol is a commonly imbibed substance by medical students, 
and (a surprise to many) is actually a well-known cause for insomnia. 
Though alcohol can be helpful in relaxation and quicker onset of sleep 
initially, that evening drink is notorious for causing middle-of-the-night 
awakening and for fracturing normal sleep cycles. Recommendations 
for anyone suffering from insomnia always call for the importance of 
stopping use of alcohol for four to eight weeks to see if alcohol is the 
primary cause or is making insomnia worse.

A modern-day trend among young people is delaying bedtime due 
to rising study pressure. In some circles (medicine included) “pulling an 

all-nighter” and placing work before all else can even become a badge 
of honour. Though the consequences of occasional sleep deprivation 
may be minor and short lived, prolonged sleep deprivation (several 
days or weeks) will result in poorer cognitive performance overall, not 
to mention risks in driving or poor clinical judgment. If one’s goal is to 
perform better academically in a sustainable manner, having adequate 
and refreshing sleep should be part of any study routine. 

Blue light devices including mobile phones, tablets, laptops, and 
computers may be the biggest of all culprits toward our modern-day 
sleep debt. These devices are known to cause a phase shift in mel-
atonin release, and thus result in delayed sleep onset and potentially 
poorer quality sleep. It’s no joke to say these devices are toxic when it 
comes to sleep. In addition, using devices just before sleep can actually 
result in increased alertness and wakefulness, which further compro-
mise sleep integrity. Combine this with the naturally delayed circadian 
rhythm of young adults and it’s a powerful combination for a bad 
night’s rest. Cutting back on blue light exposure two hours before 
bedtime and instead listening to podcasts or going back to the age-
old practice of reading books can help with a quicker sleep onset, and 
deeper sleep.

A common cause for delayed sleep onset is a very busy mind, 
and this will be one medical students know all too well. Constantly 
thinking about how the day went and worrying about exams and 
assessments actually promotes alertness and inhibits sleeps onset. En-
gaging in mind calming activities half an hour or so prior to bed can 
slow down the hectic and busy mind of medical students. Mindfulness 
meditation, writing a gratitude journal, progressive muscle relaxation, 
breath-based yoga, Tai Chi, or reading religious or spiritual material 
before going to bed has been shown to calm the mind and set it up 
nicely for a solid night’s sleep.

Final word
In the gruelling years of medical training, good quality and ade-

quate sleep should be held as priority. Once in a while, losing sleep 
because of impending deadlines and assessments can’t be avoided, 
but we should remember that this should be an exception and not 
a norm. The consequences of prolonged poor sleep cannot be un-
derestimated, and for those navigating their way through the maze 
of medical school, getting adequate sleep should be prioritised and 
protected. When it comes to performing cognitively, emotionally, and 
physically at our peak, and practising as balanced doctors, we need 
now more than ever to wake up to the true importance of a good 
night’s sleep.
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INVITED EDITORIAL

Stress and suicide in 
medical students and physicians

Annette Beautrais

Note: The following article discusses suicide, depression, and other mental 
health conditions, which may be distressing for some people. If you are 
worried about your own or someone else’s mental health and would like to 
seek help about these issues, please see the resources at the end of this 
article or in the Editors’ welcome on page 4.

Suicide is the second most common cause of death for medical stu-
dents, after accidents.1 Once they have graduated, physicians have 
higher rates of suicide than the general population, and are consist-
ently at the top of rankings for occupational groups at risk of suicide.2 
However, we should be careful to avoid alarming medical students 
with these statistics. Suicide is the second leading cause of death for all 
young people, not just medical students, and the higher rate of suicide 
among physicians is substantially accounted for by their ready access 
to lethal means of suicide. 

Nevertheless, the problems of stress, depression, drop-out, burn-
out, and suicide in medical students and physicians are well-estab-
lished.3 In the last few years, concerns have escalated,4–11  resulting in 
multiple calls for action to improve the mental health, wellness, self-
care, and resiliency of students, in efforts to prevent these problems 
persisting into practice.12–15 Physician burnout has been called a public 
health crisis,12 and an increasing number of hospitals are appointing 
Chief Wellness Officers to promote physician wellbeing. In the Unit-
ed States there are an estimated 400 physician suicides a year.16 In 
response, in 2017, the US National Academy of Medicine launched 
the Action Collaborative on Clinician Well-Being and Resilience, a 
network of more than 60 organisations committed to reversing ris-
es in clinician anxiety, burnout, depression, stress, and suicide.17 The 
American College of Emergency Physicians (ACEP), along with related 
professional organisations, has dedicated September 17 annually as 
National Physician Suicide Awareness (NPSA) Day.18

Suicide is often an endpoint of stress and distress. Rates of suicide 
among physicians are estimated to be about 70% higher for male 
physicians than for men in the general population (including men in 
other professions), and, for female physicians, 250% to 400% high-
er than for women in the general population.16 (While suicide rates 
for male and female physicians are generally similar, the male rate of 
suicide in the general population is higher). However, these figures 
may under-estimate the extent of the problem, since there is general 
agreement that suicide among both medical students and physicians 
is likely under-counted.3  

The particular pressures of medical education are assumed to 
contribute to the stress, depression, and burnout that arise during 
medical training. Once students graduate and begin working as physi-
cians, organisational structures and work-related pressures (including 
clerical burdens associated with electronic health records, microman-
agement, multiple healthcare reforms, and complaints), are named as 
the leading contributors to stress.19 In the general population, two 

major psychiatric risk factors for suicide are mental disorders and sub-
stance use disorders. There is a higher prevalence of psychopathology 
among medical students and physicians than the general population. 
A meta-analytic review found that 27% of medical students reported 
depression or depressive symptoms, and 11% reported suicidal idea-
tion.7 However, of those students who reported depression, only 15% 
sought professional mental health care. Seeking help for depression 
is stigmatised in the general population in many cultures, but is ampli-
fied within the health profession,20 suggesting that depression, anxiety, 
and stress are probably significantly under-reported and untreated in 
students and physicians. A study of medical students found that they 
viewed mental health problems with greater stigma and they report-
ed more reluctance to seek help if they were themselves distressed.20 
A study of physician suicides found that, compared to people in the 
general population who died by suicide, physicians were less likely 
to be in treatment and three times more likely to have had a job-re-
lated problem prior to their death.22 Toxicology findings suggested 
psychiatric medications were 20–40 times more common in physi-
cians, raising the possibility that they might be self-medicating rather 
than seeking psychiatric treatment.21,22 These studies suggest that the 
professional culture of medicine encourages stoicism, and discourages 
those with poor mental health from seeking help. 

Aside from psychiatric illnesses, a range of other interrelated in-
dividual and work factors can contribute to poor mental health in 
medical students and physicians. These include: 

Personality factors: Medicine requires academic excellence. People 
who gain entry to medical school tend to be high achieving, perfec-
tionistic, conscientious, and anxious, and tend to have high expecta-
tions of themselves.23,24 This may particularly be the case for females.21 
These characteristics may predispose to depression and anxiety. 

Study pressures: Academic demands and pressures to succeed 
create stresses during training. A study of medical students found 
that stress increased as people progressed through training, and that 
women reported more stress than men.18 Younger students with lim-
ited life experience and coping skills may be more vulnerable to stress 
and depression. 

Care providers and problem solvers: Physicians respond to illness, 
distress, crisis, and trauma, and support people and families upset by 
illness and death. They are expected to be supportive and compas-
sionate, and to be problems-solvers, not people who have problems 
themselves. These demands and expectations can result in stigma and 
difficulty admitting the need for help and then asking for help. Female 
physicians seem to be more vulnerable to trying to meet multiple, 
competing family and work demands.21

Isolation: Long hours studying may lead to social isolation for stu-
dents and registrars. Students and physicians who work in rural areas 
may face social and professional isolation. The time requirements of 
the clerical workload of electronic medical records, shift work, larg-
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er workloads, and the business demands of modern healthcare (and 
budget deficits), have reduced the time available for collegial connec-
tions and social support.25

Exposure to death: Medicine involves death, and extensive expo-
sure to death may shape attitudes to ending suffering and contribute 
to considering suicide as a rational solution. 

Work-related stresses: Occupational pressures include long study 
or working hours, after hours on-call schedules, heavy workloads, 
administrative and regulatory work demands, frustrating bureaucra-
cy, risk of errors, impact of errors, unexpected outcomes, dealing 
with distressed patients and their families, patients who die, trauma 
and disaster, emotional (compassion) fatigue, conflicts with work col-
leagues or staff, and poor work-life balance. All these work stress-
es can lead to burnout, depression, and anxiety. Work stresses may 
occur alongside, or contribute to, personal, relationship, and family 
stresses, and exacerbate risk of mental health problems. Recent evi-
dence suggests generational differences in work pressures, with older, 
but not younger, physicians more frustrated by the demands of elec-
tronic health records.26  

Access to lethal means of suicide: People tend to use for suicide 
the means which are most readily available and with which they are 
familiar. Physicians share high suicide rates with nurses, dentists, and 
veterinarians: all have ready access to lethal means of suicide including 
drugs in particular, and all have knowledge, experience, and expertise 
in using those drugs. Overdose is a common method of suicide for 
people in the health professions. 

Suicide contagion: Medical student and physician populations are 
small. People know each other and learn of suicides within the pro-
fession. Suicide contagion tends to occur in small, socially enmeshed 
communities and the medical profession is one such community. 
Knowledge of another’s suicide may increase suicide risk in someone 
who is vulnerable and identifies with someone who has died by sui-
cide. In turn, these deaths may reinforce beliefs that suicide is charac-
teristic of the profession and those beliefs may further increase risk. 

The excess mortality for suicide in the medical profession stands in 
contrast to physicians’ lower risk of cancer and cardiovascular disease. 
Presumably, physician’s knowledge of the risk factors for cancer and 
heart disease, prudent self-care, and ready access to early diagnosis 
and treatment contribute to their lower risk of these diseases. Suicide, 
too, is preventable in many cases. As with physical health, suicide pre-
vention depends on early recognition of the major risk factors, good 
self-care practices, and early treatment. 

Initiatives to reduce stress, depression, and suicide
Initiatives are underway to improve medical education and work 
practices to address the problem of poor mental health. As with pre-
vention efforts in the general population, initiatives in the medical pro-
fession must focus on ways to recognise, and manage mental health 
problems when they occur, and address institutional practices which 
contribute to stress. In the general population, no single programme 
or intervention is adequate. Best evidence suggests that multi-level, 
systems-based approaches are more likely to be effective, generating 
small gains from each intervention and an additional gain from the 
synergistic impact of having several programmes operating in concert. 
A similar multi-faceted approach is required to address the multiple 
precursors and risk factors linked with student and physician poor 
mental health.27 It is logical to begin to address these issues very early 
in medical training in the hope of preventing and arresting problems 
before they persist into practice. Medical students can advocate for 
inclusion of preventive initiatives in their training programmes. A com-
prehensive approach includes the following initiatives: 

Early education about self-care: Good self-care practices, and ed-
ucation about stress and burnout should be integral and integrated 
components of medical education, introduced within the first year 
of student training, and reinforced each year with programmes to 
enhance wellness and encourage resiliency. The importance of estab-
lishing good lifestyle habits to help manage stress (including exercise, 

good sleep practices, meditation, and social activities) should be em-
phasised as a component of professional responsibility. 

Wellness and mental wellbeing: There is increased interest in well-
ness and mental wellbeing in the general population, and within health 
systems. This focus provides an opportunity to promote wellbeing 
among medical students, and a platform to treat mental health as be-
ing equally as important as physical health. Some medical schools are 
working with students and specialist services to co-produce suites of 
wellbeing interventions including focusing on suicide education, “men-
tal health weeks”, conversations about how to broach difficult topics, 
and education to widen opportunities for reflection. While there is 
not yet a comprehensive longitudinal evaluation of whether these 
measures improve student mental health, they seem logical inclusions 
in a holistic wellness approach. 

Depression and suicide prevention education and resources: 
Medical students should be educated early in their training to recog-
nise depression in themselves, their peers, and patients. Gatekeeper 
suicide prevention training programmes can increase skills and confi-
dence to recognise and triage colleagues who may be at risk.28 Today’s 
medical students have been exposed to increased rates of suicide in 
their peers, profession and communities, and via cybermedia. Educa-
tion early in their careers can help assuage anxieties about the difficult, 
and increasingly common, issues of depression and suicide, and how 
to approach peers and patients about these issues. 

Stigma reduction, and normalisation of help-offering and 
help-seeking: Given a physician culture of stoicism and stigma which 
discourages help-seeking for depression, promoting wellbeing pro-
grammes may be a more effective approach than encouraging peo-
ple to seek treatment for depression. However, both approaches 
are needed. Destigmatising and de-penalising help-seeking, providing 
student support and mentoring programmes, promoting early inter-
vention, and encouraging use of face-to-face counselling and online in-
tervention programmes such as Cognitive Behavioural Therapy (CBT), 
are all positive practices. Peers who offer help to fellow students and 
normalise help-seeking can drive a culture change to reduce stigma 
and provide a more supportive environment. 

Provide support for vulnerable groups: Females, international stu-
dents, Māori and Pacific students, young doctors, and people working 
in rural areas are at higher risk of developing mental health problems. 
For vulnerable groups, additional support systems and education 
should be implemented to enhance mentorship and provide access 
to mental health services. 

Improve the learning and working environments: Most of the 
initiatives to reduce stress focus on people – education, self-care, 
and destigmatising help-seeking for mental health problems. These 
interventions show small reductions in symptoms of common mental 
health disorders among physicians, and could be expected to have 
similar reductions in medical students.29 In addition to addressing 
individual risk factors, interventions focussed on workplace environ-
ments might also improve student and physician mental health. These 
initiatives are the responsibility of employing organisations and pro-
fessional bodies and include organisational strategies and leadership, 
workloads, work hours, resources, workplace culture, administrative 
burdens, and regulatory licencing and reporting requirements. Few 
studies have examined the impact of changes in organisational struc-
tures and work practices on physician mental health. However, it is 
logical to conclude that both people-focused and work interventions 
are needed.  

Enhance connectedness: Having supportive close relationships 
and feeling socially connected are effective buffers against stress 
and suicide.30,31 Promoting social activities and developing supportive 
communities of medical students can help mitigate the stresses of 
medical school. In the healthcare workplace, enhancing professional 
social connectedness and teamwork can increase job satisfaction and 
reduce burnout.31
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Medical students: advice about care of peers 
Students and colleagues who work closely with each other may be 
well-positioned to notice subtle changes in behaviour and demeanour. 
If you are concerned that a colleague might be thinking about suicide, 
always trust your intuition, take the issue seriously, and do something 

- don’t hope that someone else will intervene. If you do not feel com-
fortable about intervening with a particular colleague, find someone 
who does. Signs that someone may be at risk include talking about 
suicide, saying they feel alone, feel a burden, feel overwhelmed, can 
see no purpose, or want to escape. They may sound or talk about 
feeling desperate, hopeless, helpless, worthless, numb, or ashamed. 
They may have had a recent rejection or loss, relationship breakup, 
humiliation or bereavement, or feel overwhelmed, depressed, or 
distressed. Talk to the person about what you have noticed that 
makes you concerned. Ask directly about thoughts of suicide: “Are 
you thinking about suicide?” (Use gatekeeper training skills). Listen 
without judgement, and take or refer the person to appropriate help. 
Don’t try to assess how serious the risk is. Connect the person with 
professionals who will assess them. Take the person to a residential 
support person, student counselling service, their mentor, GP, or the 
Emergency Department. You can call the national mental health help-
line (free text or call 1737), or the local DHB Mental Health Crisis 
Team, to refer the person or to ask for advice. Both 1737 and the DHB 
Crisis Team are available 24/7. In an emergency, if you are concerned 
for someone’s immediate safety, call 111. Trained responders will triage 
the call. Stay with the person until emergency services arrive. Do not 
leave them, but do not put yourself at risk. After you have connected 
someone to help, ensure you debrief with a support person, and take 
good care of yourself.    

Resource: The website of the American Foundation for Suicide 
Prevention has useful resources about medical student and physician 
depression, burnout and suicide: https://afsp.org/our-work/education/
healthcare-professional-burnout-depression-suicide-prevention/
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INVITED EDITORIAL

Choosing a career in psychiatry: 
expect the unexpected

Susanna Every-Palmer, Sarah Romans, Alice Law, Jess Henry, Matthew Jenkins, 
Mark Lawrence

Whāia te iti kahurangi!
Strive for something of great value!
Psychiatry is often thought to be a polarising specialty. You may have 
noticed some of your friends becoming quickly enthused by their 
mental health attachments, or conversely, being equally quick to de-
clare that a career as a psychiatrist is just not for them. But do not 
give up reading if you are still sitting on the fence. In this editorial, we 
reflect on what brought us into psychiatry and how we have found 
this career choice. As you will see, while some of us took to it straight 
away, others came to the profession unconvinced before realising psy-
chiatry was the right choice. We explain the benefits and challenges 
from our own experience and offer advice to medical students con-
templating a career in psychiatry.

What is psychiatry and why is it important?
Have you ever wondered why a change in stress levels can prevent a 
myocardial infarction or the development of diabetes? Or why soldiers 
in World War I were offered placebo anaesthesia for leg amputations 
and suffered no pain? Why would an occupied rat eschew addictive 
drugs whilst the bored one chooses heroin? And why are mental 
health and addiction issues becoming more common in a comparative-
ly developed, safer, longer-living, technologically-enabled world?

These are some of the questions of psychiatry and for those that 
want to understand one of the most complex things in the known 
universe — the human brain. 

The word psychiatry is derived from the Greek for “doctor of 
the soul”. Psychiatrists are doctors who specialise in the promotion, 
protection, and restoration of mental health; a primary concern of 
individuals, communities, and societies throughout the world.1

Mental health goes beyond physical health, but this does not 
mean that the mind and the body can be disentangled. As Dr Brock 
Chisholm, the first Director-General of the World Health Organi-
zation, famously stated that “without mental health there can be no 
true physical health”.2

As a major priority of the current government, mental health 
was a central focus of the 2019 Budget, aptly named the “Wellbeing 
Budget”. This makes it an exciting, but also a challenging time to be a 
psychiatrist, with a high and growing demand for our services.

Unfortunately, mental health and addiction problems touch the lives 
of almost all New Zealanders directly or indirectly. In any given year, 
around one in five of us experience mental illness or significant mental 
distress.3 Prevalence studies show that 50–80% of people in Aotearoa 
New Zealand will experience mental distress and/or addiction chal-
lenges in their lifetime,4 and worryingly, there are some indications that 
prevalence is increasing.5 In addition, our rates of suicide remain stub-
bornly high and have been edging upward in the last five years. 

As well as the personal harms of mental illness, the annual cost to 
society of the burden of serious mental illness and addiction is sub-

stantial, comprising an estimated $12 billion NZD or 5% of our gross 
domestic product.6 

What psychiatrists do
Psychiatrists focus on delivering recovery-focused care and working 
collaboratively with people living with mental illness. We work across 
the life course to improve mental wellbeing and influence models of 
care and health policy. While you can choose to be a general psychi-
atrist, most psychiatrists focus on a sub-specialty such as addiction, 
child and adolescent, or forensic psychiatry. The Royal Australian and 
New Zealand College of Psychiatrists (RANZCP) has produced a 
booklet describing each specialty as a useful reference.7

Irrespective of what area psychiatrists work in, they need to be great 
listeners and have curiosity and compassion for other people’s lives.

“I was the house officer who would choose to stay late to sit with 
dying patients and their families, spending longer with people to hear 
their stories,” explains Jess, a recently qualified psychiatrist who is 
now the trainee representative for Aotearoa. “My friends and col-
leagues commented on how I thrived on building relationships with 
patients. And that’s when psychiatry chose me.” 

What motivates people to specialise in psychiatry?
Some of the things that attracted us into psychiatry included: 
 V the chance to spend time with patients and really get to know them
 V the broad variety of career options 
 V professional collegiality 
 V workplace flexibility and work-life balance 
 V a strong sense of social justice 
 V a career that never becomes boring

 
1. THE GIFT OF BEING ABLE TO SPEND TIME WITH PEOPLE
For many of us, the chance to genuinely get to know our patients 
is a real privilege offered by our profession. This is reflected in a 
UK-based study exploring why trainees chose to specialise in psychia-
try, with many respondents explaining that the opportunity to spend 
more time with patients and become involved in the psychological 
aspects of their care was a major drawcard for the specialty.8 

Alice, a recently qualified psychogeriatrician, agrees: “As a house 
officer I had enjoyed lots of things, but I soon found they grew boring 
after a couple of months, and the treatment of medical/surgical prob-
lems was fairly formulaic…Psychiatry was different — the manage-
ment for each patient was different, I had time to listen to someone’s 
whole life story, and could create a formulation and plan tailor-made 
for their particular situation and vulnerabilities.” 

2. THE BROAD CAREER OPPORTUNITIES
Another advantage of choosing a career in psychiatry is that it opens 
up a number of opportunities about where and how you work and is 
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quite forgiving of part time or split jobs. 
Psychiatrists work everywhere, and with everyone. Our work ex-

tends from perinatal and infant mental health through to psychiatry of 
old age. We try and see people wherever they are, such as in their homes, 
in community centres, emergency departments, rural communities, pri-
vate clinics, their GP practices, homeless shelters, prisons, and hospitals.

You can find a job where all you do are assessments and you never 
see the same person twice, or you can be a psychotherapist and see 
the same person five times a week. You can do research or choose 
not to. If you are into ongoing learning and mentoring, psychiatry en-
courages teaching and the sharing of knowledge, and time is protected 
for peer review and supervision throughout your career. What about 
promotion opportunities? A disproportionately large number of psy-
chiatrists are appointed into leadership or management positions, for 
which their people skills make them well suited.

“There’s a wide variety in the work I do,” says Alice. She lists as-
sessing an elderly man walled in by 20 years of hoarded newspaper 
cuttings, rest home visits, clinics, writing court reports, and working 
closely with non-governmental organisations such as the Alzheimer’s 
Society, as all in a day’s work. “Having the time to visit people in their 
homes is a privilege and really allows me to get a true idea of what’s 
going on and how to help them,” she says.

Mark is the Chair of Tu Te Akaaka Roa (the Aotearoa New Zea-
land National Committee of the RANZCP). He is an adult psychia-
trist who practises in Tauranga using integrated models of kaupapa 
Māori and mainstream services. Mark feels his choice of specialty has 
opened many doors of opportunity and personal development for 
him. “Psychiatry has helped me develop leadership, cultural, academic, 
teaching, clinical and personal skills beyond my imagination. But most 
of all, making a difference in the life and trajectory of people we en-
gage with is the only reward that really matters!” 

3. THE COLLEGIALITY AND MULTIDISCIPLINARY APPROACH
Collegiality is cited as a really important and rewarding aspect of the job.

“I really like psychiatrists,” says Sarah, a professor of psychiatry. “I 
find our specialty to be full of intelligent, thoughtful, reflective, deeply 
caring, and hugely knowledgeable practitioners, whom I am proud to 
call my colleagues. I think I would not have had such a sense of ‘family’ 
in any other specialty.” 

Alice concurs: “Having great colleagues truly does help you enjoy 
the job.” She loves being part of a highly functioning multidisciplinary 
team. “It’s been hugely rewarding (and interesting) to work in the 
relatively flat hierarchical structure of mental health. It’s very different 
to surgical specialties, for example. We really get to know our allied 
health colleagues (psychologists, social workers, occupational thera-
pists) and end up with a great understanding and appreciation of each 
other’s roles and contributions.” 

4. WORKPLACE FLEXIBILITY AND THE WORK-LIFE BALANCE
Many of us have appreciated the opportunities for part-time work or 
splitting a job across different areas. In a UK study, psychiatry trainees 
described the healthy work-life balance as being an additional bonus 
that attracted them to psychiatry.8

“As much as I love my job, I also love other aspects of my life and it’s 
important to me that I have time for them,” says Susanna, a forensic 
and academic psychiatrist who has found psychiatry to be a flexible 
choice throughout her career. “In my twenties, I was able to take a 
break in my training to travel through South America. In my thirties, 
I could easily work part time when my children were little, and now 
in my forties, my employers have been supportive of me splitting my 
time across different clinical, management, and academic roles, which 
makes for a really interesting job mix.” 

“When I completed Fellowship, I took a more scenic route based 
on starting a family (having four children) just to prove it’s possible,” 
says Mark. “Remember he poto te wā (time is short). I will never regret 
taking longer to get fellowship because I had quality and productive 
time with whānau.”

With the demand for mental health services exceeding supply, the 
career prospects for psychiatrists are good. “The need for psychia-
trists is such you can go anywhere and get a job. You can work as 
much or as little as you like,” explains Susanna.

5. A STRONG SENSE OF SOCIAL JUSTICE
Psychiatry often attracts people who are interested in wider societal 
issues. Many of the causal factors leading to the conditions which 
psychiatrists are asked to manage are the major social problems such 
as poverty, homelessness, low educational attainment, racism, sexism, 
trauma, poor health literacy, and limited access to health care includ-
ing contraception, and most of all, not growing up in an environment 
where one is loved and appreciated. Our research evidence base for 
all of these problems being potent risk factors for psychiatric condi-
tions is very strong. Psychiatry cannot tackle all or most of these alone. 
We need to work with local iwi, governmental, educational, social 
welfare, and related structures to improve conditions for people in 
mental distress. 

There are psychiatrists in Aotearoa who have a proud history of 
advocating for and achieving social and cultural changes in practice. 
Mark explains, “Tā Mason [Durie] gave us an indigenous lens in which 
to view the world and highlighted the impact colonisation had on 
negative health outcomes. We are now more informed of the role 
dominant cultures and systems play on indigenous outcomes; the im-
portant aspects of cultural safety and competence to reverse implicit 
and explicit bias.”

6. “NEVER BORING” — EXPECT THE UNEXPECTED
The theme of psychiatry being an interesting and stimulating career 
was consistent across the contributors. Sarah, who has been prac-
tising since the 1970s, has enjoyed a varied practice across academic, 
private, and public settings, and says she gets the same buzz from her 
work today as when she first began. “After 40 years as a consultant, 
I still love having the privilege to sit down and take a careful history 
from a person who is in pain. The deep clinical rewards which come 
from helping people with a mood, cognitive or psychological problem 
still engages me.” 

As suggested in the title, in psychiatry you must expect the unex-
pected — no day will ever be the same. “Every presentation of the 
same condition is very different,” says Jess, “and that stimulates the 
detective in me.” 

“I may not have gone where I intended to go, but I think I have 
ended up where I needed to be” — Douglas Adams.9

Interestingly, for many of us, the path into psychiatry was not 
straightforward. 

Susanna started specialising in radiology, “but I started to find it a 
bit dull. In many disciplines if you follow the same algorithm, you get 
the same results. That’s not the way it is in psychiatry. There is no 
one-size-fits all approach and that makes it more challenging, but un-
deniably more interesting. I have never regretted switching specialties.” 

Alice persevered, despite a previous bad experience. “I chose to 
do a house officer run in psychiatry but unfortunately this didn’t have 
much actual psychiatry involved in the job and I didn’t enjoy it. In 
some ways this put me off psychiatry but I felt I hadn’t truly given the 
specialty a chance so enrolled in the registrar training programme, 
thinking I would test it out for a year or two and perhaps choose 
something else (e.g. general practice).” Once Alice started her regis-
trar training, she was hooked.

Matt, a consultation-liaison and addictions psychiatrist, accidentally 
fell into psychiatry after an administrative error. “Once I landed in 
psychiatry, I chose not to leave as it offered an ever-changing environ-
ment that required logical but emotionally-attuned thinking; no day 
is dull and no patient is the same. I have also preserved my medical 
interest by running the regional ECT (electroconvulsive therapy) ser-
vice; an example of the field of procedural psychiatry which will likely 
include TMS (transcranial stimulation) and DBS (deep brain stimula-
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tion) becoming more commonplace.”
Mark never intended doing psychiatry in his undergraduate years, 

nor in his first two years as a house officer. “I actually loved the ex-
citement of surgery, emergency departments, and paediatrics,” he 
explains. However, as he gained experience, he became more con-
cerned about the humanistic side of medicine and the impact mental 
health problems had on Māori. “I was intoxicated by the writings of 
Tā Mason and some of the early pioneering Māori psychiatrists such as 
Dr Henry Bennett, Dr Erihana Ryan, and Dr Rees Tapsell to name a 
few. I soon discovered there were few Māori doctors in mental health 
and I wanted to work in an area of need and evolving interest. Since 
starting my fellowship training in psychiatry, I have never looked back.”

The challenges in psychiatry
Psychiatry does not suit everyone. You need to be able to tolerate 
complexity and uncertainty. There are no diagnostic blood tests, and 
no single explanatory framework makes sense of people and their 
problems.

What’s more, psychiatry is still very much an evolving field. It bene-
fits from an understanding of neuroscience, sociology, psychology, law, 
ethics, and philosophy as well as medicine, but there is a lot about the 
human brain and behaviour that we do not understand, with much 
still to learn. For the most part, psychiatrists do not harbour the illu-
sion that the field has reached a pinnacle of scientific knowledge. We 
have not properly cracked the code in understanding the causes of 
mental illness. We acknowledge the difficulties in accurately predicting 
outcomes, and recognise that many existing treatments are inade-

quate; possessing the undesirable combination of suboptimal efficacy 
and a troublesome adverse effect profile. However, we are anticipat-
ing significant psychiatric advances in the upcoming decades.

If these challenges inspire you rather than dishearten you, and you 
are interested in a stimulating person-centred career in which you will 
never get bored, then psychiatry may well be the right choice for you.

Getting accepted on a psychiatry training scheme
The major centres across Aotearoa (Auckland, Hamilton, Wellington, 
Christchurch, and Dunedin) run psychiatric training schemes that are 
administered through the RANZCP. It is possible to work in either a 
big city or for a smaller DHB, with training overseen by a main hub. 
Centres may also offer non-training posts if you want to try psychiatry 
out before committing. Entry has been competitive in the last few 
years, so being able to demonstrate interest and experience in the 
field of mental health is important. Communication skills, empathy, 
and cultural awareness are all fundamental attributes likely to be ex-
plored in the selection interview. Further guidance can be found in the 
RANZCP resource explaining how psychiatry trainees are selected.10

In Table 1, we offer advice for medical students or junior doctors 
interested in learning more about psychiatry.

Conclusion
Psychiatry suits doctors with a social conscience who care about im-
proving outcomes and quality of life, working with people at their 
most vulnerable, and having time to truly get to know a patient. It is a 
unique opportunity to understand the interface of the body and the 
mind and to use that in treating a real person rather than a diagnostic 
label. If this sounds like you, we recommend psychiatry as a fulfilling 
career path.
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Table 1. Advice for medical students potentially interested in 
psychiatry as a career choice

1. Join the Psychiatry Interest Forum (PIF). It is free to become 
a member and you will have the chance to attend educa-
tional events, including lectures, workshops, and conferenc-
es; access to RANZCP e-learning resources; and invitations 
to participate in RANZCP awards, prizes, and grants around 
promotion, research, or advocacy in mental health. One of 
the chief benefits is being able to network with other stu-
dents and talk to psychiatrists about your career options. 
Register online at: https://www.ranzcp.org/membership/psy-
chiatry-interest-forum.

2. Incorporate some psychiatry into your choices for your 
elective.

3. Apply for a scholarship to attend a psychiatry conference. 
Scholarships are available through all medical campuses in 
Aotearoa to attend the annual national psychiatry confer-
ence. Through PIF, various other scholarships are available 
for Australian psychiatry conferences, some with generous 
travel allowances. As well as getting to hear about the latest 
research in mental health and meeting like-minded people, 
this looks great on your curriculum vitae (CV).

4. Consider applying for a summer research scholarship over 
the break with a mental health focus. They are usually of 
ten weeks duration and students are awarded a tax-free 
educational grant with a minimum stipend of $5,000. This 
has multiple benefits: an interesting summer job, the chance 
to gain some research experience in psychiatry, and once 
more, something that stands out on your CV, particularly if 
it culminates in a published paper.

5. Find a mentor: talk to some psychiatry consultants or regis-
trars. What do they do? How do they find their jobs? Does 
this sound like it might suit you?

6. For more information on becoming a psychiatrist go to the 
RANZCP website and find out more: https://www.ranzcp.
org/quick-links/students-graduates

https://www.ranzcp.org/membership/psychiatry-interest-forum
https://www.ranzcp.org/membership/psychiatry-interest-forum
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INVITED EDITORIAL

Primary care provision 
for mental health

Samantha Murton

Introduction
The treatment of mental illness in New Zealand has seen a steady 
transition from institutionalised to community-based care, from the 
mental institutions of the late 19th century to the service-based facil-
ities we see today.

While this change in attitude towards mental illness is to be cele-
brated, it does not come without its challenges, and general practice 
(GP) clinics nationally have been finding these hard to overcome, par-
ticularly in rural and low socio-economic areas.

But these challenges are not insurmountable, and, as a body, we 
welcome more opportunities to reduce the escalation of common 
mental health problems to a scale that requires hospital or specialist 
residential care.

First port of call
A survey was conducted by The Royal New Zealand College of Gen-
eral Practitioners (the College) in 2019 to obtain a snapshot of the 
volume of mental health and addiction consults a GP performs on a 
typical day.

It found that 31% of all patient interactions included a mental health 
component, with around half of those resulting in a prescription for 
medication, and 20% requiring a referral to specialist services.¹

These patients present with a wide range of mental illness, from 
mild mental distress to being psychotically unwell.

For each case, we have to identify the needs of that individual and 
then work out how and when those needs can be met.

Making decisions about what treatment paths to follow can be 
hard when tertiary services are overwhelmed, and a shortage of psy-
chiatrists means that only 3% of those with serious mental health 
problems can be seen.

An extensive Ministry of Health survey in 2006 estimated that 4.7% 
of the adult population has severe mental health needs. At the time, 
Mental Health and Addiction (MHA) services for these types of pa-
tients saw just 2% of the population.² By 2016, this figure had grown 
to 3.6% of the population, while funding was set to cover just 3%.2 

Many GPs report a vicious cycle of emergency referral and short-
term hospitalisation before a lack of District Health Board (DHB) 
resources sees the patient released back into GP care. 

Obviously, this is no solution. It also leaves no room for those 
who are experiencing a mild to moderate level of mental distress to 
receive help. They just aren’t ill enough.

The figures also indicate that there are a significant number of 
people struggling with severe mental health conditions who are not 
receiving the treatment they need.

Community support services are key
But patient needs are not always medical. Often the mental distress 
being experienced is in some way caused by or amplified by the so-

cio-economic challenges the patient is facing.
If these patients can be supported and helped within the primary 

health care sector together with community service providers, it will 
make a huge difference to individuals as well as easing the burden on 
the acute service provision.

This is especially the case for young people, Māori, Pasifika, rain-
bow, and rural communities where early intervention can have a dra-
matic impact on patient outcomes.

My own experience with mental health issues in teenagers is that 
patients are generally experiencing mild to moderate anxiety and dis-
tress, and are in need of support for a relatively short period of time 
in their lives.

This support enables them to work through their mental struggles 
and build a foundation for understanding how to deal with what they 
are experiencing, which stands them in good stead for the rest of 
their lives.

One of the main aspects of being a GP are the journeys you go 
on with your patients, where you learn about them as an individual, 
about what wellness looks like for them, and share in their triumphs 
as well as helping them to overcome their challenges.

The vast majority of journeys I have shared with my young patients 
are immensely rewarding, as I see a distressed youth at 14, 15, or 16 
receive the help they need to become a secure, stable 20-something 
with a job and a life plan.

To be able to extend that experience to all my patients dealing with 
mental illness would be amazing, not just for them but for myself as 
a GP too.

So the Government announcement in the 2019 Wellbeing Budget 
that $455 million NZD is being allocated to a frontline services pro-
gramme is to be welcomed and celebrated.3 An additional $40 million 
NZD goes to suicide prevention services; and the issue of homeless-
ness, a major contributing factor for many mental health patients, is 
also being addressed.3

These new services are being rolled out over the next five years 
and aim to put trained mental health workers into clinics, so patients 
can receive immediate support and advice once a GP has identified a 
mental health or addiction issue.

This is not a new idea, as there are already some excellent service 
models in operation that are delivering results.

At my own clinic, the Capital Care Health Centre in Wellington, 
our self-funded social worker is having a real impact in improving the 
lives of patients as a whole, which in turn makes a difference in the 
level of mental distress they deal with on a daily basis.

This lower risk profile then means that other cost effective com-
munity services such as counselling and lifestyle support become avail-
able to those who previously may have fallen in the gap between what 
primary sector care can do, and what tertiary care is able to provide.
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Frontline funding focus
What will be key to the success of this vision of “wellbeing” is 

ensuring that provision focuses on the highest area of need within 
specific communities.

Of course, we would like to see an equity of service across the 
country which disregards the rural/urban divide and the ethnic make-
up of the population. An overall increase in service provision should 
be part of the plan. But there is also scope for Primary Health Organi-
sations (PHOs) and iwi health providers to access funding for targeted 
programmes that address the needs of the local community.

This focused approach is particularly effective for Māori and Pasifi-
ka communities, where a sense of connectedness may be missing, and 
where culturally aware services can have more of an impact than the 
Western model of “one size fits all”.

The findings of the Waitangi Tribunal Health Services and Out-
comes Kaupapa Inquiry (Wai 2575) provide iwi health providers and 
kaupapa Māori services with a lot of scope when submitting Request 
for Proposals (RFPS) to the Ministry of Health. This is a real oppor-
tunity to enable Māori to provide for Māori, giving these communities 
automony over how they care for themselves in a way that makes 
sense to them.

Putting mental health services at the frontline means that the 
changes we have seen in GP practices nationwide over the last decade 
will continue further into the realm of interprofessional teams, bring-
ing specialised skillsets from different areas together to give patients 
the effective services they need.

It is a exciting time to be a GP as we will be able to access more 
immediate treatment for our patients, be able to spend more of the 
journey by their side, and do away with the frustrations of referrals 
and time-delays.

It is also a recognition of sorts that the issues GPs are being asked 
to deal with when patients walk through their door have increased 
in both size and scope. The frustration doctors feel when they are 
required to advocate for so many individuals to access treatment and 
care that is in short supply is palpable, and it has been taking its toll.

GP burnout on the downturn?
The 2018 General Practice Workforce Survey, conducted on behalf 

of the College, found that 26% of respondents rated themselves high 
on the burnout scale.4 This follows the trend of steady increase from 
the 22% reported in 2016.5

It is notable, however, that respondents reporting burnout are sig-
nificantly more likely to be aged between 50 and 64 years of age, a 
practice owner or partner, and working full-time.4

These are also most often doctors who are struggling with a heavy 
workload because of the historical shortage of new GPs coming into 
the profession. Rural doctors can be particularly prone to burnout 
due to the isolated nature of their practices and the fact they are 
often the only GP in town.

Decisions made by DHBs about what services will be delivered in 
or out of hospital can lead to a lack of autonomy, and more and more 
services being devolved to general practices adds to stress levels.

Difficulty of succession planning also puts older GPs under huge 
pressure to continue practicing because if there is no one to step in, 
who will care for the people they have spent a lifetime looking after?

However, the evolution of what a general practice looks like and an 
increase in the number of training positions available for new doctors 
means that these factors are being worked on, and I would hope to 
see a falling trend in these burn-out figures soon.

Becoming a GP
To become a GP you need determination, passion, and resilience. 

It’s a totally different realm for new graduates, and initially you feel 
that you are being reminded of how little you know every 15 minutes.

But the College’s specialist GP Education Programme (GPEP) pro-
vides the support and teaching that trainees on this huge learning 

curve need when finding their feet and developing confidence in their 
skills and decision-making. The low drop-out rate we have is testa-
ment to the effectiveness of the programme and there are rising num-
bers of young graduates achieving their Fellowship status.

Once a young GP has established themselves into a practice team, 
the wealth of choice and opportunity open to them is extensive. In-
dividuals can follow their personal interest for things like minor sur-
gery, rural medicine, mental illness, governance, or a plethora of other 
things. Working hours can be flexible, or even part-time, leaving time 
for family or passions aside from medicine.

The future of general practice
Bringing mental health services into the primary sector reflects the 

beginning of a change in how mental health is perceived, where we 
no longer treat mental health problems, but instead focus on mental 
wellness.

Society has experienced changes in the way people connect, an in-
crease in material wealth, technological advances, and improvements 
in personal comfort and safety. We have also seen widening gaps in 
equity across the socio-economic strata, particularly for cultural and 
ethnic minorities. The pace of these changes has been frenetic and un-
relenting, and the periods of stability required for society to rebalance 
itself have been missing.

This speed of change has been identified as a huge factor in the 
increased incidence of mental illness (described by many as an epi-
demic) across the developed world, and it is fair to say that medical 
professionals have borne the brunt of the onslaught.

But a new emphasis on mental wellbeing, on providing communi-
ty-based services that address the social aspects of mental illness, as 
well as the individual experience, means that we are perhaps on the 
right path to recognising that it is by meeting community needs we 
can stem the tide and, ultimately, provide more positive outcomes for 
our patients.
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ACADEMIC: ORIGINAL RESEARCH

The effect of mode of inhaled 
salbutamol delivery on measures of 

small airways obstruction in asthma: 
a comparison of treatment delivered 

via spacer and nebuliser
Aqeeda Singh, Jan Cowan, Jack Dummer

Abstract

Background
Conventional clinical respiratory tests tell us little about the small air-
ways of the lung (less than 2 mm in internal diameter). Patients with 
asthma affecting the small airways may respond differently to inhaled 
bronchodilator treatment (salbutamol) depending on the method 
of administration.

Aims
In this study, we aimed to assess if there was a difference in the effect 
of salbutamol treatment via metered-dose inhaler (MDI) and spacer 
compared to via nebuliser on measures of small airways function. It 
was hypothesised that the nebulised salbutamol would have a greater 
effect on the outcome measures due to the particle size being more 
appropriate for penetrating the smaller airways.

Methods
Two visits were completed by 14 participants with stable asthma. At 
both visits, lung function tests were completed both before and af-
ter administration of 1 mg salbutamol to measure airway obstruction 
(spirometry), mechanical load to ventilation (impulse oscillometry), and 
ventilation heterogeneity (multiple breath nitrogen washout). At visit 
one, seven participants were randomized to take salbutamol via MDI 
and spacer, and seven via nebuliser. At visit two, all participants took 
salbutamol via whichever method they had not been given at visit one.

Results
Results indicated that participants given salbutamol via MDI and spac-
er (compared to via nebuliser) showed a greater improvement, which 
was statistically significant, between the pre- and post-salbutamol val-
ues for most lung function tests.

Discussion
This result was unexpected and may have been due to greater wast-
age of drug via nebuliser than via MDI and spacer, and differing inha-
lation patterns. Tidal breathing during nebulised administration, and 
deep inhalation during use of MDI and spacer, could have affected the 
delivery of the drug.

Conclusion
This study implies that taking salbutamol via MDI and spacer would be 
beneficial if higher doses (e.g. 1 mg) were taken.

Introduction

Asthma is a common and potentially serious disease: in New Zealand, it 
has a high prevalence, with at least one in nine New Zealanders affect-
ed.1 It is an obstructive airways disease characterised by variable airflow 
limitation associated with symptoms of wheezing, breathlessness, chest 
tightness, and coughing.2 The aetiology of asthma is usually allergic and is 
associated with a T helper 2 cell and eosinophilic inflammatory process; 
it is considered to be an exaggerated hypersensitivity response which 
is IgE-mediated (also known as type 1 hypersensitivity).3 The mainstays 
of treatment are inhaled corticosteroids and bronchodilators.4 Asthma 
is sometimes described as a syndrome rather than a disease, encom-
passing a group of diseases with heterogeneous patterns and locations 
of inflammation within the airways. Small airways inflammation and 
dysfunction has been proposed as a distinct clinical asthma phenotype 
among those that have been described in the literature.5,6 These pheno-
types may respond differently to treatment, therefore the approach of 

“one treatment fits all” may not be appropriate.
The small airways (internal airway diameter less than 2 mm) are 

identified as a “quiet zone” because conventional clinical respiratory 
tests, such as spirometry, tell us little about this region of the lung7,8; 
for instance, forced expiratory volume in one second (FEV1) has been 
shown to be normal despite the presence of disproportionate distal 
airway inflammation.8 In contrast, asthma affecting large and medi-
um sized airways is characterised by reduced FEV1 and reduced FEV1/
forced vital capacity* (FVC) ratio.4,9 Furthermore, patients with the 
small airways asthma phenotype often have suboptimal disease con-
trol that is not being effectively targeted or controlled by current ther-
apies.8,10 Most inhalers, such as conventional pressurised metered-dose 
inhalers (MDI), contain drug particles too large to sufficiently reach 
the small airways.11 There are important associations between airway 
hyperresponsiveness, and airway remodelling, long-term decline in 
lung function, and asthma severity, which highlight the importance of 
research on small airways disease.12 Recently, extra-fine particle sized 
hydrofluoroalkane solutions, with mass mean aerodynamic diameter 
of less than 2 μm delivered via MDI, have become available and may 
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benefit these patients, emphasising the value of identifying those with 
small airways disease.9,12

There is need for a better investigative approach to the small air-
ways phenotype. Non-invasive techniques that might have clinical util-
ity in the assessment of small airways disease include impulse oscillom-
etry* (IOS) and multiple breath nitrogen washout (MBNW), which 
measure airways resistance and reactance, and ventilation heteroge-
neity, respectively.11,13–15 In addition, the forced mid-expiratory flow 
between 25% and 75% (FEF25–75) is believed to be more reflective of 
small airways obstruction than FEV1 or FEV1/FVC are,12 and the change 
in the fraction of exhaled nitric oxide (FENO) with bronchodilation has 
also been proposed as a biomarker of small airways disease.16,17

At present, the Australasian treatment algorithm for acute asthma 
recommends the use of inhaled salbutamol from an MDI via a spacer 
for mild to moderate episodes, and nebulised salbutamol for severe 
episodes.18 No attempt is made to differentiate between predomi-
nantly small versus large airways disease. This is potentially important 
as different inhaled asthma treatments have different penetration of 
the small airways: only particles that are less than 2 μm in diameter 
can penetrate the small airways.19

The differential effects of salbutamol via MDI and spacer compared 
to via nebuliser on the small airways are unknown. It may be that one 
of these delivery modes is superior to the other in penetrating the 
small airways and relieving acute obstruction. If so, there would be a 
case for changing treatment algorithms for acute asthma to incorpo-
rate diagnosis and/or tailored treatment of small airways obstruction.

This study aimed to examine the effects of different modes of sal-
butamol delivery on the small airways using the measures of small 
airways resistance mentioned above. It was hypothesised that the 
nebulised salbutamol would have a greater effect on the outcome 
measures due to the particle size being more appropriate for pene-
trating the smaller airways.

Materials and methods

Study participants
Fourteen participants were recruited for this study who were above 
18 years of age, gave written informed consent, and had physician-di-
agnosed asthma requiring a minimum of treatment with regular in-
haled corticosteroid. The following were exclusion criteria: a diagno-
sis of chronic obstructive pulmonary disease (COPD), bronchiectasis, 
lung cancer, or any other co-morbidity that would have likely affected 
participation; current smoking; previous ICU admission(s) for acute 
asthma; or poor asthma control according to 2016 NZ asthma guide-
lines.20 Participants were also excluded if they had had a cold or flu 
within the past two weeks, as this may have affected lung function.21

Study protocol
All participants completed two visits at the Otago Respiratory Re-
search Unit. At visit one, seven participants were randomized to take 
salbutamol via MDI and spacer, and seven via nebuliser; at visit two, all 
participants took salbutamol via whichever method had not been not 
given at visit one. All procedures were followed according to the man-
ual of procedures, which was written before any experiments began. 
Before each visit, all participants were asked to withhold β2-agonist 
inhalers for the recommended times, have no alcohol or caffeinated 
drinks, and do no vigorous exercise for eight hours prior.22

The first visit included conducting the four baseline lung function 
tests in the following order: (1) FENO, (2) IOS, (3) MBNW, and (4) 
spirometry, which are detailed below. Salbutamol was then given ei-
ther via MDI and spacer, or via nebuliser. After administration, the four 
lung function tests were conducted again after fifteen minutes. At visit 
two, the same process was repeated, with the only change being the 
mode of delivery of salbutamol. We aimed to conduct the visits at 
the same time on both days, with a minimum of 48 hours between 

both visits in order to “washout” the effect of the treatment given in 
the first visit.

Mode of delivery of salbutamol
One mg of salbutamol was administered via the nebuliser, or the MDI 
and spacer. For the latter, the salbutamol was given as ten puffs, which 
were counted aloud by the experimenter as they were given (Salair, 
Salbutamol 100 mcg, REX Medical, Auckland). For the nebuliser, 1 mg 
of salbutamol (Asthalin, Salbutamol, 2.5 mg / 2.5 mL, REX Medical, 
Auckland) was diluted with 2.5 mL of 0.9% saline and delivered via a 
mask using air at 8 L/min driving gas flow for five minutes, which is 
when mist production tended to cease.

Lung function tests
EXHALED NITRIC OXIDE (FENO)
FENO was the first test and was conducted using a chemiluminescence 
analyser (Niox Vero, Circassia, Sweden) at an expiratory flow rate 
of 50 mL/s as per American Thoracic Society (ATS) guidelines.23 The 
measurement, recorded in parts per billion, was taken through a sin-
gle breath of ten second exhalation.24 If the participant was unable 
to adequately complete the test, it was repeated until a valid FENO 
measurement was made.

IMPULSE OSCILLOMETRY (IOS)
IOS was carried out using Masterscreen IOS (Carefusion, Höchberg, 
Germany) which was calibrated daily using a 3 L syringe. IOS required 
the participant to breathe normally (tidal breathing) into a mouth-
piece through which impulse-shaped pressure signals were sent into 
the respiratory system by a loudspeaker. The tests were repeated 
until at least three reproducible manoeuvres were completed. Sen-
trySuite software (Carefusion, Höchberg, Germany) was used to cal-
culate measures of small airways resistance: resistance at 5 Hz (R5), 
reactance at 5 Hz (X5), difference between R5 and resistance at 20 
Hz (Di5-20), area of reactance (AX), and resonant frequency (Fres.).

MULTIPLE BREATH NITROGEN WASHOUT (MBNW)
MBNW was conducted using a pulmonary function testing device 
(Eco Medics Ag Exhalyzer® D, Duernten, Switzerland) in accord with 
the current consensus.25 As aforementioned, the inert marker gas 
was the resident N2. At least two trials were undertaken for every 
participant; if the within-trial coefficient of variation (CV) of the func-
tional residual capacity (FRC) was greater than 5% for two trials, a 
third trial was not undertaken. It was aimed to have a CV of 10% or 
less for three trials. Spiroware software (Eco Medics Ag, Duernten, 
Switzerland) was used to calculate the following measurements: lung 
clearance index 2.5% (LCI 2.5%), lung clearance index 5% (LCI 5%), 
conductive ventilation heterogeneity (Scond*VT), and acinar venti-
lation heterogeneity (Sacin*VT). The flow/volume calibration was 
carried out daily using a 3 L syringe. The gas/channel calibration was 
completed and saved for the first eight participants (for both visit one 
and visit two) and then was carried out daily for the remainder of the 
participants; this was not ideal but there were technical issues with 
the flow of room air from the wall. We consider that this did not alter 
the results appreciably.

SPIROMETRY
Spirometry was conducted as per the current guidelines using Master-
screen Spirometry (Carefusion, Höchberg, Germany), which was cali-
brated daily using a 3 L syringe.26 At least three reproducible attempts 
were recorded, with the best spirometric measures being used for 
analysis. The following measurements were analysed by SentrySuite 
software (Carefusion, Höchberg, Germany): FEV1, FVC, and FEF25–75.

STATISTICAL ANALYSIS
Microsoft Excel (version 15.3, Microsoft Corp., Albuquerque, NM, 
USA) was used to analyse the data. Change scores were calculated 
by subtracting pre-salbutamol values from post-salbutamol values and 
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Results

All 14 participants were able to complete both the visits, with the 
exception of two participants, who were unable to complete the 
MBNW on visit two due to technical issues.

Table 1 shows mean results measured for the four different lung 
function tests, along with the change scores and p-values for MDI and 
spacer versus nebuliser; it also shows the overall change score p-value 

p-values were calculated by conducting a paired Student’s t-test; the 
change scores of MDI and spacer and the change scores of nebuliser 
were then further compared with each other using a paired Student’s 
t-test. A level of p ≤ 0.05 was considered significant.

FENO (ppb) = Fraction of exhaled nitric oxide (in parts per billion) 

IOS = Impulse oscillometry 
Di5-20 = Difference between resistance at 5 Hz and resistance at 20 Hz
AX = Area of reactance 
R5 = Resistance at 5 Hz
X5 = Reactance at 5 Hz 
Fres. = Resonant frequency 

MBNW = Multiple breath nitrogen washout 
LCI 2.5% norm. = Lung clearance index 2.5% 
LCI 5% norm. = Lung clearance index 5%
Scond*VT = Conductive ventilation heterogeneity 
Sacin*VT = Acinar ventilation heterogeneity 

Spirometry
FEV1 = Forced expiratory volume in one second
FVC = Forced vital capacity 
FEF25-75 = Forced mid-expiratory flow between 25% and 75% 

Lung function test Values pre-
MDI

Values post-
MDI

MDI change 
score

P-value for 
MDI change 
score

Values pre- 
nebuliser

Values post-
nebuliser

Nebuliser 
change score

P-value for 
nebuliser 
change score

P-value for MDI 
and nebuliser 
change score

FENO (ppb) 25.7 25.4 −0.286 0.713 27.6 26.0 −1.60 0.192 0.442
IOS
Di5-20 (kPa*s/L) 0.0843 0.0821 −0.00214 0.884 0.0979 0.0800 −0.0179 0.230 0.443
AX (kPa/L) 0.871 0.572 −0.299 0.0385* 0.954 0.854 −0.100 0.455 0.0450*

R5 (kPa*s/L) 0.434 0.397 −0.0364 0.0891 0.434 0.414 −0.0207 0.258 0.241
X5 (kPa*s/L) −0.139 −0.106 0.0336 0.00015* −0.139 −0.126 0.0136 0.168 0.0880
Fres. (Hz) 17.8 13.8 −4.04 0.0244* 16.9 15.8 −1.13 0.384 0.0277*

MBNW
LCI 2.5% norm. 8.66 8.66 0.00308 0.991 9.19 8.91 −0.274 0.350 0.518
LCI 5% norm. 5.99 5.93 −0.0623 0.587 6.08 6.09 0.01 0.934 0.660
Scond*VT 0.0266 0.0229 −0.00369 0.411 0.0485 0.0525 0.004 0.427 0.242
Sacin*VT 0.115 0.0954 −0.0199 0.110 0.161 0.166 0.005 0.589 0.148
Spirometry
FEV1 (L) 3.09 3.36 0.271 0.00130* 3.07 3.20 0.129 0.00785* 0.0261*

FVC (L) 4.31 4.48 0.171 0.0863 4.28 4.38 0.0936 0.246 0.331
FEF25–75 (L/s) 2.49 2.91 0.422 0.00091* 2.42 2.75 0.326 0.0135* 0.507
FEV1/FVC ratio 0.719 0.752 0.0324 0.0230* 0.713 0.731 0.0178 0.0970 0.245
Table 1: Mean measured values (3 s.f.) for pre- and post-salbutamol for all four lung function tests for both MDI (and spacer) and nebuliser, along with their respective 
change scores and p-values. The last column states the overall change score p-value between both MDI (and spacer) and nebuliser. All statistically significant p-values 
have been bolded and marked with an asterisk ( *).
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Figure 2: Change scores for Fres.

Change scores between pre- and post-salbutamol values of resonant frequency 
(Fres.) for both MDI and spacer, and nebuliser for each of the 14 participants.  
The statistically significant p-value (p ≤ 0.05) for the comparison of the two 
change scores is written in the top right corner.
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(AX) for both MDI and spacer, and nebuliser for each of the 14 participants. 
The statistically significant p-value (p ≤ 0.05) for the comparison of the two 
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Figure 3: Change scores for FEV1

Change scores between pre- and post-salbutamol values of forced expiratory 
volume in 1 s (FEV1) for both MDI and spacer, and nebuliser for each of the  
14 participants. The statically significant p-value (p ≤ 0.05) for the comparison  
of the two change scores is written in the top right corner.

between both MDI and spacer, and nebuliser. Figures 1, 2, and 3 graph-
ically show the three statistically significant results, with the dark grey 
bar representing the MDI change score and the light grey bar rep-
resenting the nebuliser change score for each of the 14 participants. 

Discussion:

The results from this study differed to the hypothesis; participants 
given salbutamol given via MDI and spacer showed a greater change 
between the pre- and post-salbutamol values for all lung function 
tests barring FENO, Di5-20, and LCI 2.5%. The measurements taken 
for AX, Fres., and FEV1 showed statistically significant differences 
between MDI and spacer compared to nebuliser, showing a greater 
change score for MDI and spacer. 

There are several possible explanations to explain why MDI and 
spacer showed a greater change than nebuliser for measurements of 
small airways dysfunction, with the first being a shortcoming in the 
delivery of the salbutamol. An attempt was made to distribute equal 
doses of salbutamol (1 mg) via both the MDI and spacer and the nebu-
liser, however 1 mg may not have reached the lungs in both cases. The 
FEV1 increase between pre- and post-salbutamol for MDI and spacer 
was greater than for nebuliser, suggesting that maximal bronchodila-
tion of large airways was not achieved with nebuliser, which may have 
impacted on the results.

In this study, a jet nebuliser was used to deliver the salbutamol. 
Although the same jet nebuliser was used for all participants, not all 
participants may have received the same amount of salbutamol. Jet 
nebulisers, although useful for paediatric, elderly, non-conscious pa-
tients as they do not require patient coordination, can be inefficient 
in drug delivery.27 There are multiple factors which contribute to 
the wastage of the drug, but the factors which may have notably af-
fected the results include residual volume and breathing patterns of 
the participants. In the jet nebuliser used, there was a small volume 
of drug remaining, even after mist production had ceased, which 
meant not all the salbutamol was delivered.28 Moreover, as this was 
a continuously operated nebuliser, much of the aerosol would have 
been lost into the surroundings during exhalation.27,29 In addition, 
it has been found that one-quarter of aerosol is exhaled without 
depositing, leading to greater drug loss.30 Also, participants with fast 
inspiration would have had deposition of the particles in the upper 
airways due to inertial impaction, further reducing the amount de-
livered into the lungs.29 Although all participants were instructed to 
breathe through the mouth for the duration of nebulisation, nose 

breathing may have occurred and this would also have further de-
creased the particles reaching the lungs.29 Other features that may 
have affected the effective dose delivered, but were kept constant 
for all participants, include: driving gas flow, volume fill, concentra-
tion of nebuliser solution, solution viscosity and temperature, and 
nebulisation time.29

It is expected that there would have been some inefficiency through 
the MDI and spacer, however, more controls were in place as com-
pared with the jet nebuliser to minimise drug wastage. Participants 
were asked to wear nose pegs during the administration of salbutamol, 
which limited aerosol particle loss through the nasopharynx.29 The 
canister was shaken between each actuation, to maximise output.31 
The plastic spacer that was used in this study had been used multiple 
times before, thereby limiting electrostatic charge.32 Deposition by im-
paction in the oropharyngeal region could not be minimised complete-
ly and it is stated that the majority of the emitted dose from MDI de-
vices deposits by impaction in these regions.33 However, using a spacer 
does reduce the oropharyngeal deposition of a drug substantially.34 
It has also been found that peripheral deposition of a drug is greater 
when using MDI with spacer, compared with using an MDI alone.35

In addition, the breathing pattern was different for the two differ-
ent delivery methods; participants took deep slow inspirations with 
the MDI and spacer, whereas they were breathing in a tidal manner 
with the nebuliser. This brings to the foreground possible further in-
vestigation into whether deep slow inspirations with the MDI and 
spacer aids distribution of the drug to the small airways.

Limitations of this study include the apparent lack of equivalence 
between the doses given through MDI and spacer compared to 
through nebuliser. However, this underscores the need for having ac-
cessible methods to reduce wastage of drug via nebulisers; it has been 
reported that the dose of prescribed β2-agonist is 50 times greater for 
nebuliser than it is for MDI to overcome the wastage of the drug.36 
Another aspect of this study which could be improved for future 
investigations is recruitment: relatively mild asthmatics were recruited 
for assessing the effects on small airways, whereas the ideal partic-
ipants would be those who already have a significant level of small 
airways disease. It could also be possible to withdraw participants’ 
ICS inhalers prior to conducting the experiments to a point of loss of 
control of their asthma. 

The results of this study suggest that taking salbutamol via MDI 
and spacer would be beneficial if higher doses (e.g. 1 mg) were taken. 
This study also underlines the importance of conducting future ex-
periments in this field with clinically relevant doses (200–400 mcg for 
MDI and spacer and 1 mg for nebuliser). 
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ACADEMIC: ESSAY

‘Tis but a scratch: 
discussing the future of 

eczema treatment in the wake 
of a psoriasis revolution

Leina Tucker-Masters

Psoriasis and eczema are both common chronic dermatological 
conditions in New Zealand. The treatment of these two conditions, 
however, is vastly different. Research breakthroughs in psoriasis over 
the past ten years have given doctors more targeted and effective 
treatments, and provided psoriasis sufferers hope in the face of a 
long-term condition. Those suffering from eczema seem to have not 
yet been afforded the same treatment revolution. Could our future 
eczema patients soon see a transformation in their treatment and 
their symptom load? Through an understanding of the pathophysiol-
ogy of each disease, alongside the remarkable revolution of biologics 
in psoriasis treatment, those with eczema may yet soon see an era 
where their chronic disease is “but a scratch” in their lives. 

Eczema and psoriasis are common dermatological conditions in 
New Zealand. Eczema, also known as atopic dermatitis, is a common 
condition with a prevalence of around 4% in adults, and 15% of chil-
dren under five experiencing symptoms.1,2 Psoriasis is another com-
mon condition, but with a higher prevalence in adults than children 

– an estimated 3% of adults experience symptoms, compared to 1% of 
children.3 The impact of dermatological disorders on patients can be 
huge, and their quality of life can suffer immensely. Rashes are often 
seen as unsightly and patients can experience psychological distress. 
Eczema in particular can be very itchy, a source of great anguish for 
those who suffer from it.4 In medical school, our exposure to the 
medical specialties is fleeting, and for dermatology, my clinical intro-
duction was in the form of two morning clinics. During these clinics, I 
met many New Zealanders suffering from psoriasis and eczema, and 
experienced first-hand the disparity between the two populations. 
Patients with severe psoriasis seemed to be given a smorgasbord of 
effective targeted treatments such as tablets, injections, and light ther-
apy. Equivalent eczema patients sat in itchy incredulousness as they 
were offered treatments with less certain efficacy. 

Why is psoriasis easier to treat than eczema? The answer begins 
with the pathophysiology. While a comprehensive understanding of 
both diseases has yet to be fully elucidated, research has shown some 
key differences. Psoriasis is fundamentally an autoimmune disorder, 
with leukocytes, dendritic cells, neutrophils, and cytokines identified 
as key immunological players interacting with the skin to cause inflam-
mation.5 Accordingly, psoriasis is associated with the immunological 
HLA-Cw6 gene and appears alongside other autoimmune diseases 
such as psoriatic arthritis.5 Eczema, on the other hand, is seen as a 
disorder of the skin as a barrier. Filaggrin, a protein produced by kerat-
inocytes, is an important part of the skin’s natural moisturiser, and its 
deficiency is implicated in the pathogenesis of eczema.6 Eczema com-
monly occurs in patients with other atopic conditions such as asthma 

and hay fever, where there is abnormal IgE production post-allergen 
exposure. This gives another clue to its pathogenesis.6 Other impor-
tant players in eczema include abnormal T helper cell responses and 
the release of inappropriate inflammatory molecules.6 In essence, pso-
riasis is thought to be an overreactive immune response against the 
skin, whereas eczema is thought to be a disordered barrier aided and 
abetted by abnormal immune responses to allergens. 

The remarkable revolution of psoriasis treatment may also give us 
clues on how to best revolutionise eczema treatment. Van Voorhees 
and Weinberg7 summarise the history of psoriasis treatment. The 
1950s heralded an exciting era for dermatology with the introduction 
of synthesized hydrocortisone cream.7 In the 1970s, anti-folate agent 
methotrexate was found to reduce psoriasis in patients taking the 
medication for their rheumatoid arthritis.7 Psoralens and ultraviolet A 
(PUVA) was found to be effective against psoriasis in the 1970s, and 
ultraviolet B (UVB) treatment a safer alternative in the 1980s.7 Vita-
min D, retinoids, and ciclosporins were all accepted as psoriasis treat-
ments by the end of the 20th century.7 However, the era of biologics 
has been the real revolution. In the past ten years, systemic biologics 
such as adalimumab, etanercept, infliximab, and secukinumab have 
been shown to dampen an overactive immune system and suppress 
symptoms of psoriasis.8 As a consequence, these four medications 
have been subsidised under special authority through New Zealand’s 
Pharmaceutical Management Agency (PHARMAC).9 While a small 
portion of patients do not respond, experience adverse effects, or 
find their response weakens over time, most patients find biologics 
safe and effective drugs to manage their psoriasis.8 

The current eczema treatment guidelines are evidence of the com-
parative lack of pharmaceutical options available for patients. First-line 
therapy for mild to very severe eczema is emollients to moisturise 
and reinforce the skin barrier, and steroid creams to reduce inflam-
mation.10 Topical calcineurin inhibitors can improve mild to moder-
ate eczema without the same side effects as steroids.11 However, this 
medication is not subsidised by PHARMAC.12 If these medications are 
not effective, some oral medications are approved for eczema. First-
line oral therapy are ciclosporins, followed by azathioprine.13 After this, 
Hajar, Hill, and Simpson13 assert that other medications commonly 
used for psoriasis are not indicated in the literature as safe and effica-
cious treatment for eczema. The use of methotrexate is common in 
practice, but not officially endorsed.12 Short-term oral steroid courses 
have been used, but in fact may potentiate an eczema flare later on.13 
UVB treatment can also be effective for eczema sufferers.13 There is 
no biologic funded in New Zealand for the treatment of eczema.12 
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Why have biologics not had the same revolutionary effect for ec-
zema? The pathophysiology of eczema gives us a clue. The majority of 
biologics funded for plaque psoriasis work by reducing the inflamma-
tory protein tumour necrosis factor alpha (TNFα), thereby reducing 
harmful inflammation and tissue destruction in the skin.9,14 Biologics 
work well for plaque psoriasis, where the main postulated mechanism 
of action is autoimmunity. Eczema is thought to be borne from the in-
teractions of an imperfect skin barrier, inappropriate IgE and T helper 
cell activity, and environmental antigens. When TNFα antagonists are 
used in those with eczema, patients in the literature have had a poor 
response or sometimes worsening of their eczema.13 

The field of biologics is exploding, and many novel biologics have 
been developed in recent years. Similarly to how psoriasis treatment 
followed the treatment of other pathologically similar conditions, 
some new eczema medications were modelled after existing treat-
ments for other diseases. Omalizumab reduces the activity of IgE and 
is funded in the United States of America for severe asthma in chil-
dren.13 Rituximab binds to the CD20 receptor on B cells, reducing their 
frequency in the lymphocyte population. It is already a treatment for 
other dermatological treatments such as bullous pemphigoid.13 Unfor-
tunately, omalizumab failed to show efficacy in randomised controlled 
trials, and rituximab’s small body of literature is not promising.13 

One new biologic, however, has sparked interest in the search for 
an effective eczema treatment. Two years ago, Hajar et al. observed 
that eczema researchers had begun to look for specific immunological 
targets present in eczema, to exciting results.13 There are many bio-
logics targeting interleukin proteins such as dupilumab, which reduces 
the inflammatory cytokines IL-4 and IL-13. Blocking these cytokines 
reduces T helper cell activity, and reduces inflammation.13 Dupilumab 
has performed well in randomised controlled trials and the adverse 
effects were similar in both the placebo and treatment groups.15 A 
systematic review published in 2018 evaluated six randomised con-
trolled trials, and confirmed that dupilumab was a safe biologic that 
significantly improved eczema symptoms and quality of life.16 This me-
ta-analysis showed that compared to placebo, dupilumab significantly 
reduced an average patient’s Eczema Area and Severity Index, with a 
standardised mean difference of −0.89 (95% confidence interval (CI) 

−1.0 to −0.78).16 Dupilumab has been accepted for use in patients with 
moderate to severe eczema by the Food and Drug Administration of 
the United States, the Therapeutic Goods Administration of Australia, 
and MedSafe in New Zealand.17 However, it has not been funded by 
PHARMAC and is not readily available for New Zealand consumers.12 

There is hope that the breakthrough efficacy of dupilumab will 
usher in a new era of biologic medication for eczema, just like etan-
ercept and infliximab did for psoriasis in the mid-2000s.7,13 The most 
promising sign of this change is the research effort around new ec-
zema treatments. Solman et al.11 periodically publish a review of the 
literature around eczema treatments and noted that each year more 
and more systematic reviews are published on novel treatments and 
new regimes. Each biologic medication like dupilumab that has found 
success is one of hundreds of medications devised and tested by 
pharmaceutical companies. In addition, many biologics can target the 
same inflammatory cascade in different ways. For example, etaner-
cept, infliximab, and adalimumab all target the TNFα molecule.14 It is 
conceivable that at this moment, alternative IL-4 and IL-13 blockers are 
being developed. Finally, as technology advances, more insights can be 
gained into the multifactorial pathophysiology of eczema and possible 
targets for treatment. 

There are a few important cautions to this hopeful transformation. 
Many of the medications discussed above have failed to revolutionise 
eczema treatment because of their limited overall efficacy and their 
side effect profile. The perfect eczema medication which is easy to 
use, fast-acting, long-lasting, effective, and safe for the patient, has not 
yet been uncovered. All medications have side effects, and medica-
tions such as biologics that interfere with the immune system can be 
devastating. A pertinent example is efalizumab, which inhibits T cells. 

While it was effective in preventing eczema flares, it also caused seri-
ous and highly unusual infections in patients and has since been taken 
off the market.13 In addition, New Zealand is historically not on the 
forefront of novel pharmacological treatments.18 It is likely revolution-
ary eczema medication like dupilumab will be commonly used else-
where in the world for years before New Zealanders will have access. 

In the past decade, psoriasis has experienced a treatment revo-
lution, much to the delight and relief of patients and dermatologists 
alike. The same cannot be said about those suffering from a similarly 
common condition, eczema. The multifactorial pathophysiology of 
eczema means it has been difficult to find equivalent medication for 
eczema management with the appropriate efficacy and safety. How-
ever, pharmacological lessons learned from the psoriasis revolution 
have gone on to contribute to novel treatments currently showing 
promise, and more research than ever is underway looking at ec-
zema treatment. I hope that in ten years from now, I will be able to 
explain to medical students the stories of the psoriasis and eczema 
treatment revolutions. 
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ACADEMIC: CASE REPORT

Pumping up a new revolution 
of diabetes management: 

insulin pumps and emphasis on 
psychological aspect of diabetes care

Isabel See

Case
Ms A is a 17-year-old Pasifika female, with known type 1 diabetes 
mellitus (T1DM) diagnosed three years ago. She presented to the 
Emergency Department with a one day history of abdominal pain, 
vomiting, and reduced appetite. She denied polydipsia, polyuria, infec-
tive, coryzal, or urinary symptoms. 

Ms A has had multiple hospital admissions with diabetic ketoacido-
sis (DKA), averaging once a month in the past year. She reported poor 
adherence to her insulin regimen and does not check her capillary 
blood glucose (CBG) levels regularly despite owning a CareSens Glu-
cometer. Her prescribed insulin regimen includes 70 units of Lantus 
once daily and 16–20 units of Novorapid thrice a day pre-meals. Her 
HbA1c had been persistently elevated for a year (between 130–161 
mmol/mol), with the most recent result being 137 mmol/mol. She re-
ported poor attendance at Diabetes Clinic follow-ups and described 
frequent nocturnal hypoglycaemia and episodes of hypo- and hy-
per-glycaemia on the occasional CBG level checks that she performs. 

On systems review, she also reported low mood and previous 
suicidal ideation but with no plan or intent. 

She is a non-smoker and does not drink alcohol. She lives with her 
parents, four siblings, and grandparents. She described her family as 
being supportive, in fact often “overly supportive”. She reported high 
CBGs as a source of tension between herself and her mother, who 
was her main caregiver. Ms A felt frustrated and pressured to eat 
at stipulated times to balance the insulin. She usually does not take 
breakfast and snacks very frequently. Recently, she left school due to 
frequent absenteeism and bullying.

She has a family history of type 2 diabetes mellitus (both maternal 
grandparents). She did not take any other medications and has no 
known drug allergies.

On assessment, her body mass index was 30.1 kg/m2 and Glasgow 
Coma Score was 15/15. She was tachypnoeic (respiratory rate of 24/
min), tachycardic (heart rate of 110/min regular), afebrile, and normo-
tensive with blood pressure of 127/97. 

Tongue and mucous membranes were dry, and she had a capillary 
refill time of three seconds. 

She had generalised tenderness on abdominal palpation, bowel 
sounds were active, and there was no guarding or peritonism. 

Physical examination was otherwise unremarkable. 

Investigations
Significant investigation results revealed an increased anion gap meta-
bolic acidosis as follows.

 
Venous blood gas pH 7.14 (↓),  

Bicarbonate (HCO3
−) 7 mmol/L (↓)

Glucose 29.0 mmol/L (↑)
Partial pressure of carbon dioxide 
(pCO2) 3.1 kPa (↓),  
Partial pressure of oxygen (pO2) 
4.5 (↓)
Potassium (K+) 5.1 mmol/L
Base excess −21 mmol/L (↓) 
Lactate 1.6 mmol/L (↑)

Midstream urine dipstick & 
microscopy

Ketones large amounts (↑)
White blood cell count (WBC)  
10 x106/L,  
Red blood cell count 9 x106/L

Beta-hydroxybutyrate 6.62 mmol/L (↑)
Full blood count Haemoglobin 164 g/L (↑)

WBC 9.5 xE9/L
Neutrophils 6.4 xE9/L 

Urea + electrolytes Sodium 130 mmol/L (↓),  
K+ 5.3 mmol/L (↑) 
HCO3

− 8 mmol/L (↓)
Creatinine 51 umol/L,  
C-reactive protein 1 mg/L

Beta-human chorionic  
gonadotrophin (hCG)

<2 U/L 

Echocardiogram Sinus tachycardia 110 beats per 
minute, no acute ST segment changes

Chest x-ray No abnormality detected

Abnormal results are bolded

Problem List
1. Diabetic ketoacidosis (DKA) secondary to poor adherence to insu-

lin regime with underlying psychosocial stressors 
 V The diagnosis of DKA is characterised by a biochemical triad of hy-

perglycaemia, ketonemia, and metabolic acidosis with rapid onset. 
Echocardiogram and septic screen including a chest x-ray andmid-
stream urine ruled out an infective precipitant. 

2. T1DM with persistently suboptimal glycaemic control (multifactorial)
 V Low mood and previous suicidal ideation secondary to complex 

psychosocial stressors both at home and at school

N Z Med Stud J, Issue 30, pp. 29–32, Apr 2020
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Discussion
T1DM is one of the most common chronic childhood illnesses. It is 
characterised by insulin deficiency resulting from the destruction of 
pancreatic beta cells. As of 2014, there are approximately 15,000–
20,000 New Zealanders with T1DM, which is approximately 5–8% of 
all New Zealanders with diabetes.1 Individuals with T1DM are often 
diagnosed in childhood/adolescence. Subsequently, their need to de-
pend on insulin for survival for the rest of their lives presents unique 
challenges to the individual, their family, and the healthcare providers 
involved in the management and monitoring. 

The following discussion aims to review some of the existing diabe-
tes technologies and address the understudied psychological aspects 
of diabetes management in adolescents, with a special focus on our 
case patient.

1. INTENSIVE DIABETES THERAPY 
Ideally, intensive diabetes therapy via insulin replacement therapy 
should be started immediately following diagnosis (Grade 1A).2 This ne-
cessitates frequent daily CBG checks so that meals and physical activity 
can be coordinated with matching levels of insulin replacement. The 
overarching goal of glycaemic management is to minimise development 
and progression of micro- and macro-vascular complications of DM.3,4 
However, this goal remains elusive due to the translational hurdle of 
mimicking minute-to-minute variation of normal physiologic basal-bo-
lus insulin secretion which requires strict adherence to prescribed insu-
lin regimen – this was the main challenge for our case patient.

More recently, an improved understanding of pharmacokinetics 
and pharmacodynamics of insulin products has paved the way for 
the development of enhanced insulin delivery and glucose monitoring 
methods. Two such technological advances that will be discussed in 
further detail include capillary glucose monitoring (CGM) and contin-
uous subcutaneous insulin infusion (CSII). 

1.1. Capillary glucose monitoring 
CGM is a relatively new device developed to facilitate glycaemic con-
trol. For years, physicians used standard self-monitoring capillary 
blood glucose measurements (e.g. finger-prick testing) to guide insulin 
therapy. However, this is of limited benefit as it only offers cross-sec-
tional “snapshots” of continuous variation in CBG. 

Improved models of CGM provide real-time feedback regarding 
glucose concentration. As illustrated in a randomized controlled trial 
comparing CGM and conventional glucose monitoring, a substantial 
reduction in HbA1c was noted in the CGM group.5 Although the re-
al-time feedback feature enables delicate control of insulin administra-
tion, these clinical benefits will only be gleaned by highly educated and 
motivated patients. Relating this back to our case patient, the CGM 
device might still not be able to address the core issue of non-adher-
ence to prescribed insulin regimen. 

1.2. Continuous subcutaneous insulin infusion 
Insulin pumps are increasingly utilised in the management of T1DM in 
the paediatric population, with their efficacy being proven in several 
large clinical studies.6,7 CSII is a device that delivers a combination of 
basal insulin and pre-meal bolus through a subcutaneously-inserted 
catheter that requires replacement every 2–3 days (Figure 1). 
Studies have shown that insulin delivery via a pump is generally 
preferred over the conventional multiple daily injections (MDI) ap-
proach.8 MDI regimens can necessitate up to 6–7 injections daily, 
which may be a barrier for some patients. In contrast, pumps have 
been shown to facilitate enhanced glycaemic control (as reflected 
by reduced HbA1c and hypoglycaemic events)9,10 while permitting in-
creased flexibility (with meal times and socialisation) and improved 
quality of life.11,12 Other reported benefits include reduction in long 
term diabetic complications.13 

However, similar to the MDI approach, pump therapy requires 
frequent CBG testing and carbohydrate counting knowledge. Pump 

usage competency and commitment are prerequisites to attaining 
benefits of pump therapy because ultimately, pumps are mere tools 

– they can only be as good as one’s ability to use them. Specific to 
our case patient, even though her suboptimal diabetes control would 
make her a potential candidate for pump therapy (according to the 
position statements by the American Diabetes Association and Euro-
pean Society for Paediatric Endocrinology),14 she would not have met 
the PHARMAC criteria (Table 1) for a funded pump (either Animas or 
Medtronic) in New Zealand.15 

To qualify for a PHARMAC-funded pump, one of the following criteria 
must be met: 
Either 
Unpredictable and significant variability in CBG including significant 
hypoglycaemia affecting one’s ability to reduce HbA1c 
or
Four severe recurrent and unexplained hypoglycaemic episodes over 
a six month period either due to hypoglycaemic unawareness or to 
nocturnal hypoglycaemia
In addition to the above, patients need to have knowledge and skills to 
carbohydrate count and have been on an intensive MDI regimen (3–4 
injections per day) for at least six months
Table 1. PHARMAC criteria for a funded pump in New Zealand15

1.3. Sensor-augmented insulin pump therapy 
A sensor-augmented insulin pump combines the function of a CGM 
device and insulin pump, allowing patients to manually adjust insulin 
dose as per CGM results. The STAR 3 trial demonstrated clinical ben-
efits including a reduction in glycaemic variability and HbA1c levels 
with sensor-augmented insulin pump therapy compared to the stand-
ard MDI regimen.16 Unfortunately, these pumps are not yet funded in 
New Zealand. 

2. EMERGING THERAPIES 
The development of an “artificial pancreas” has been hailed as a pos-
sible future solution to T1DM. An automated “closed-loop” insulin 
pump would allow CBGs to be automatically measured and used to 
determine the amount of insulin administered. 

Short-term pilot studies have reported near-normal glucose levels 
and a reduction in nocturnal hypoglycaemia.17,18 Close-looped pumps 
have great potential to benefit patients with T1DM, including our case 
patient. However, large-scale randomised trials are still needed to 
confirm evidence of clinical efficacy.19 

Figure 1. Animas – one of the two insulin pumps funded by PHARMAC in 
New Zealand
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3. DISADVANTAGES OF PUMP THERAPY 
Notable disadvantages regarding choice of insulin regimen include the 
high cost of pumps and superficial infection at port sites. Pump fail-
ure can also result in life-threatening complications such as DKA.20 
Therefore it is still essential for T1DM patients to be equipped with 
the skills of CBG testing and carbohydrate counting, such that they 
able to troubleshoot and self-administer insulin during periods of 
pump failure.21

In the context of our case patient, this highlights the importance 
of engaging and empowering adolescent patients to be involved in 
self-management of their T1DM, as there is currently no perfect solu-
tion that would completely negate the need to learn carbohydrate 
counting and self-administration of insulin. 

4. DIABETES EDUCATION AND ONGOING MANAGEMENT 
It is not uncommon for patients with T1DM to experience significant 
stress associated with various self-care responsibilities.22 This is espe-
cially so during adolescence when independence and self-assertive-
ness are predominant traits. Although it has been shown that shared 
parent-child responsibility is associated with improved diabetes con-
trol,23 other studies have shown that conflict over child’s diabetes 
management and poor parent-adolescent communication skills can 
lead to poor outcomes.24 This highlights the importance of determin-
ing an appropriate degree of parental involvement by incorporating 
structured age-appropriate psychosocial support into routine adoles-
cent diabetes care.22,25 

In view of the complex psychosocial background of our case pa-
tient, it would be beneficial to pay more attention to the patient’s 
perspective around diabetes-related psychological burden. Her clinic 
follow-up records revealed increasing non-adherence with insulin reg-
imen due to a multitude of psychosocial stressors: frequent absentee-
ism, bullying, non-adherence to recommended frequent CBGs checks, 
and “frustration at her T1DM diagnosis” that requires frequent regular 
follow-ups and a huge amount of effort on her part to monitor and 
self-administer insulin. 

Conclusion 
Comprehensive case management of these psychosocial issues, on 
top of intensive self-care training to equip both patient and family 
with necessary skills and knowledge to manage their condition phar-
macologically, can help the adolescent stay committed to the shared-
care plan, which may include using enhanced diabetic technologies.26
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Targeted epigenetic editing in melanoma: locus-specific 
manipulation of DNA methylation in the EBF3 promoter

Jim Smith1*, Euan Rodger1, Robert J Weeks1, Michael Eccles1, Aniruddha 
Chatterjee1

1.  Department of Pathology, Dunedin School of Medicine, University of Otago, Dunedin, 
New Zealand

*Corresponding author email: smiji730@student.otago.ac.nz

Introduction: 
DNA hypermethylation of gene promoter regions is typically associ-
ated with transcriptional repression. Furthermore, dense promoter 
methylation within tumour-suppressor genes has been widely char-
acterised as a hallmark of oncogenesis. However, there is an accumu-
lating body of evidence which suggests, in specific contexts, that pro-
moter hypermethylation may also be associated with gene activation. 
Our previous work has uncovered this phenomenon in cutaneous 
melanoma, where the gene EBF3 has been identified as a putative 

“epigenetic driver” of metastasis. Here, increased EBF3 promoter 
methylation was strongly associated with transcriptional upregulation. 
However, existing technologies have been inadequate to conclusively 
establish a causal relationship between promoter-specific methylation 
changes and gene expression. The emergence of Clustered, Regularly 
Interspaced Short Palindromic Repeats (CRISPR)-based editing tech-
nologies now offers scope to establish causality for these observations.

Materials and Methods: 
A CRISPR-based system was constructed with the aim of inducing 
site-specific demethylation. Our CRISPR construct facilitated the re-
cruitment of human TET1 dioxygenase effector proteins to actively 
demethylate target 5-methylcytosine residues within the EBF3 pro-
moter region, directed by locus-specific guide RNA molecules. Meth-
ylation changes were evaluated using a methylation-specific next-gen-
eration sequencing assay.

Results: 
We successfully constructed a CRISPR-based system for site-specific 
manipulation of DNA methylation, delivered into three human mel-
anoma cell lines via lipofection. Targeted demethylation was induced 
using this system, with up to 58.8% absolute methylation difference 
between edited and control samples.

Conclusions: 
Generating an elegant, CRISPR-based method for locus-specific ma-
nipulation of DNA methylation in human melanoma cells has laid a 
platform for further investigation into the direct relationship between 

DNA methylation and gene expression for the metastatic oncogene 
EBF3, and possibly other genes in future.

High altitude medicine: understanding the mechanism of 
acute mountain sickness

Holly K. Barclay1*, Yu-Chieh Tzeng1, Jui-Lin Fan1

1.  Department of Surgery and Anaesthesia, University of Otago, Wellington, New Zealand

*Corresponding author email: barho619@student.otago.ac.nz

Introduction: 
The present study was undertaken to determine the integrative 
physiology behind acute mountain sickness (AMS) susceptibility. We 
compared the respiratory, cardiovascular, renal, and cerebrovascular 
responses to acute hypoxia.

Materials and Methods: 
The participants (28 total; 14 females; mean age 24 ± 7 years) were 
exposed to normobaric hypoxia (high altitude [HA]: FiO2 12.5%, PiO2 
88.6 mmHg) and normoxia (sea level [SL]: FiO2 21%, PiO2 148.8 mmHg) 
for ten hours. Repeated measurements were made of AMS symp-
toms, respiratory, cardiovascular, renal, and cerebrovascular variables.

Results: 
Compared to SL, HA induced an increase in ventilation (p <0.001). This 
caused a respiratory alkalosis (p <0.001) which was compensated for 
by an increased bicarbonate (p <0.001) and cation excretion (Na+: p 
= 0.048; K+: p <0.001). Fluid balance varied between individuals based 
on their level of renal compensation (p = 0.519). Cerebral blood flow 
increased (p <0.001), cerebral autoregulation was impaired (very low 
frequency [VLF] coherence: p <0.001; VLF gain: p = 0.026; VLF phase: p 
<0.001), and cerebrovascular CO2 reactivity was enhanced (p <0.001).

We calculated slopes of change in every variable over the HA 
exposure and correlated these to the change in AMS score. Those 
who were more susceptible to AMS showed a greater increase in 
ventilatory response (p <0.020). This caused a decrease in heart rate 
over time (p = 0.040), and a more severe alkalosis (p = 0.001). They 
had an increase in weight (p = 0.005), venous bicarbonate concen-
tration (p = 0.047), and venous sodium concentration (p = 0.001), 
indicating an antidiuresis, intravascular fluid shift, and fluid retention. 
The flow through the vertebral artery increased more in those who 
were more susceptible due to an increased diameter (p <0.001). Cer-
ebral autoregulation impairment was not greater in those with AMS. 
Cerebrovascular CO2 reactivity decreased over the day in susceptible 
individuals (p = 0.029) due to their increased pH and bicarbonate 
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concentration. The change in vertebral artery diameter (p = 0.001) 
and venous pH (p = 0.001) were strong predictors of the change in 
AMS score (R2 = 0.605).

Conclusion: 
These results indicate that vertebral artery hyperperfusion, inade-
quate renal compensation, and the augmenting venous pH may play a 
key role in the pathogenesis of AMS during acute exposure to hypoxia. 

The reliability of freehand 3D ultrasound and magnetic 
resonance systems in measuring the in vivo gastrocnemius 
muscle volume in infants

Ghaliya S. Al Masruri1*, S. A. Mirjalili1

1.  Department of Anatomy and Medical Imaging, Faculty of Medical and Health Sciences, 
The University of Auckland, Auckland, New Zealand

*Corresponding author email: galm165@aucklanduni.ac.nz

Introduction:
The muscle volume of the gastrocnemius is important in producing 
force around the joints to facilitate locomotion. Understanding the 
changes in the muscle volume of typically developing infants will al-
low clinicians to better interpret growth impairment in patients with 
musculoskeletal disorders. This study aims to assess the reliability of 
freehand 3D ultrasound (3DUS) and magnetic resonance (MR) in 
measuring the in vivo muscle volume of the medial gastrocnemius 
(MG) and lateral gastrocnemius (LG) in infants.

Materials and Methods:
MG and LG from both lower limbs of three infants, aged three months, 
were scanned using both freehand 3DUS and MR. Two processors 
segmented the images obtained from both modalities to measure the 
muscle volume. The intra- and inter-reliability of the segmentation 
method was assessed using the intraclass correlation coefficient (ICC).

Results:
The intra-processor segmentation reliability of both freehand 3DUS 
and MR in quantifying the in vivo muscle volume of the MG and LG 
was excellent (ICCs between 0.99 and 0.93). ICCs for the inter-pro-
cessor reliability of 3DUS and MR were 0.84 and 0.27, respectively.

Conclusions:
This is the first study to assess the segmentation reliability of MG 
and LG in typically developing infants using freehand 3D ultrasound 
and MR. Freehand 3DUS is found to be highly reliable. However, our 
study demonstrated that MR reliability is moderate. MR is considered 
to be the gold standard for muscle volume measurements in adults. 
However, its reliability in segmenting the in vivo gastrocnemius muscle 
volume in infants needs further investigation.

Cardiac risk factors and biomarkers in the acute 
and convalescent phase of acute coronary syndromes: 
a sub-study of MENZACS

Alexandra Chaptynova1*, M. Legget1,2, S. Aish1, K. Bradbury3, M. Heath1, 
V. Thorpe1, K. Poppe1,4, N. Earle1, R. Doughty1,2

1.  Department of Medicine, Faculty of Medical and Health Sciences, The University of 
Auckland, Auckland, New Zealand

2.  Greenlane Cardiovascular Service, Auckland District Health Board, Auckland, New 
Zealand

3.  National Institute for Health Innovation, The University of Auckland, Auckland, New Zealand

4.  School of Population Health, Faculty of Medical and Health Sciences, The University of 
Auckland, Auckland, New Zealand

*Corresponding author email: acha521@aucklanduni.ac.nz 

Introduction: 
Acute coronary syndromes (ACS) are influenced by several cardio-
vascular risk factors, including diet, physical activity, stress, and cardiac 
biomarkers, which are likely to change in the weeks following an ACS. 
This study aimed to explore changes in cardiac biomarkers (N-ter-
minal pro-B-type natriuretic peptide [NT-proBNP]) and risk factors 
following ACS.

Materials and Methods: 
Participants were those enrolled in a cohort study of patients with 
first time ACS (MENZACS). This sub-study incorporated assessment 
of acute phase and follow-up cardiac biomarkers, and repeated nu-
trition, physical activity, and stress assessment in the weeks post-ACS.

Results: 
Sixty-nine patients with ACS were included: median age 64 (minimum 
44, maximum 92) years; 33% women; 52% non-ST elevation myocardial 
infarction (NSTEMI), 42% ST-elevation myocardial infarction (STEMI), 
and 6% unstable angina. NT-proBNP was measured during admission: 
124 (0.6, 2510) pmol/L overall, NSTEMI 86 (0.6, 2510) pmol/L, STEMI 
158 (19, 1460) pmol/L. Nineteen patients were followed up for more 
than one month post hospital discharge: NT-proBNP decreased from 
164 (35, 1080) during admission to 40 (7, 175) pmol/L.

Rates of decline in NT-proBNP varied. Twelve patients had die-
tary reassessment at ten weeks, of which 11 (92%) reported dietary 
change. A reduction in median total energy intake (9640 kJ versus 
8880 kJ daily) and fat (percentage of energy: 34.3% versus 31.5%); and 
increase in protein (85g versus 104g daily) and carbohydrates (222g 
versus 249g daily) were observed for the 12 participants. Higher levels 
of stress were reported at baseline, and moderate intensity recrea-
tional physical activity increased weeks after ACS.

Conclusions: 
This sub-study demonstrated that NT-proBNP levels are elevated at 
the time of first ACS. Secondly, these levels decrease in the weeks 
post-discharge, although remain elevated above population normal 
levels. Thirdly, important changes in risk factor modification occur 
during the early recovery phase.

Pathogenesis of tonsillar hyperplasia

Ruyan Chen1*, K. Biswas1, S. Waldvogel-Thurlow1, J. Johnston1, M. Ma-
hadevan1,2, R. Douglas1
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Introduction:
Tonsillar hyperplasia is the most common cause of upper airway 
obstruction in children, and causes a spectrum of disorders ranging 
from recurrent tonsillitis to sleep-disordered breathing. The underly-
ing pathogenesis remains unclear. Differences in bacterial community 
and local atopic responses have been implicated. This study aimed to 
determine the underlying pathogenesis of recurrent tonsillitis versus 
sleep-disordered breathing causing tonsillar hyperplasia.

Materials and Methods:
Both tonsils and a blood sample were collected from ten recurrent 
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tonsillitis and ten sleep-disordered breathing children undergoing 
tonsillectomy. Immunohistochemistry and ImmunoCAP® Phadiatop 
specific-Immunoglobulin E (IgE) assays were performed to detect im-
munoglobulins in tissue and serum. Microcolonies within the tissue 
were excised using laser-microdissection, and the bacterial communi-
ty composition determined with amplicon sequencing.

Results:
Preliminary results showed strong IgE association with bacterial micr-
ocolonies in tonsil tissue, but not with other immunoglobulin isotypes. 
There were no significant associations between tissue level IgE and 
patient symptoms, except for concurrent allergic rhinitis. Molecular 
analysis showed domination of either Fusobacterium or Staphylococ-
cus in tonsil microcolonies.

Conclusions:
Our results indicate the presence of a local atopic response to bac-
terial microcolonies found within tonsil tissue, along with a distinctive 
bacterial community composition.

E-screening for mental health and risky behaviours by high 
school guidance counsellors: is YouthCHAT a feasible and 
acceptable approach?

Hannah Clare1*, M. Darragh2, F. Goodyear-Smith2
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Introduction: 
Risky behaviours and mental health concerns commonly emerge dur-
ing adolescence. Issues often go undetected by parents or school staff, 
therefore screening is important to facilitate early detection and inter-
vention. YouthCHAT is a holistic digital questionnaire which screens 
for risky behaviours and mental health concerns. Schools are a high-
yield locale for screening because they allow access to high-risk youths 
who may not regularly attend primary care. This study investigated 
whether it was (1) acceptable and (2) feasible for high school guidance 
counsellors to use YouthCHAT to screen students for mental health 
and risky behaviours.

Materials and Methods: 
YouthCHAT was piloted in two Auckland high schools using a co-de-
sign approach to implementation. One school attempted schoolwide 
screening using YouthCHAT and the other used YouthCHAT for op-
portunistic screening. Semi-structured interviews were conducted 
with each of the guidance counsellors who used YouthCHAT and 
analysed using a general inductive approach to assess acceptability 
and feasibility.

Results: 
All school guidance counsellors found YouthCHAT acceptable. In 
terms of feasibility, YouthCHAT was integrated easily into School A 
via the structured schoolwide screening protocol and well-used by 
participants, whereas it was integrated less easily into School B via 
an unstructured opportunistic screening protocol. Specific feasibility 
considerations identified included time, human resources, and poten-
tial language and comprehension barriers.

Conclusions: 
YouthCHAT is an acceptable tool for use by guidance counsellors in 
Auckland high schools. Provided that feasibility considerations are ac-

knowledged and addressed prior to implementation, it shows prom-
ise as a method of school-based screening for mental health and risky 
behaviour concerns.

Effect of maternal position on feto-placental blood flow 
and placental oxygenation in late gestation pregnancy: a 
magnetic resonance imaging study
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Introduction: 
Maternal position in late gestation pregnancy is associated with an 
increased risk of stillbirth. Previous magnetic resonance imaging (MRI) 
studies quantified the effects of supine position on reduced maternal 
cardiac output and abdominal aortic blood flow. The aim of the cur-
rent study was to use novel MRI techniques to assess the effects of 
maternal position on feto-placental blood flow and oxygenation.

Materials and Methods: 
Eighteen healthy pregnant women, 34–38 weeks gestation, under-
went MRI scans in both left lateral decubitus and supine positions. 
Phase-contrast MRI was used to scan the maternal internal iliac arter-
ies and fetal umbilical vein, to calculate blood flow. A novel technique 
combining T2 relaxometry and DWI-IVIM (DECIDER) was used to 
assess oxygenation in the maternal and fetal placental compartments.

Results: 
Significant blood flow reductions in right and left internal iliac arteries 
were seen when women lay supine compared with left lateral. Right 
and left internal iliac arteries were found to reduce by 22.5% (p = 
0.00044) and 29.2% (p = 0.0001) respectively when supine, with an 
11.7% reduction in the umbilical vein which neared statistical signif-
icance (p = 0.0712). Fetal oxygen saturation (FO2) reduced by 6.6% 
(p = 0.0705). Placental Flux, a measure of oxygen delivery across the 
placenta, was reduced by 10.6% (p = 0.0138) when supine compared 
to left lateral, as did Delivery Flux (product of FO2 and umbilical vein 
flow), 16.4% (p = 0.056).

Conclusions: 
In this novel study, maternal position in healthy late pregnancy af-
fects not only placental blood flow, but fetal blood flow and oxy-
gen diffusion across the placenta. The healthy fetus compensates for 
the positional hypoxia by umbilical flow reduction, which is likely to 
be a chemoreflex response. Effects of supine position in vulnerable, 
growth restricted pregnancies may be less well tolerated.
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Development of a scalable body surface gastric mapping 
system and clinical workflow for aid in diagnosis of 
functional gastrointestinal disorders
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Introduction: 
Functional gastrointestinal disorders (FGIDs) afflict one in three New 
Zealanders. However, effective diagnosis of FGIDs remains difficult, re-
lying on insensitive motility tests or non-specific subjective symptom 
questionnaires. One contributing factor proposed to underlie some 
FGIDs has been spatial gastric myoelectrical dysrhythmias. These 
have recently been recorded in experimental studies using high-res-
olution body surface gastric mapping (BSGM). We have developed a 
scalable BSGM system with integration into a clinical workflow for the 
aid in diagnosis of FGIDs.

Materials and Methods: 
A novel BSGM recording system was developed as a clinical tool to 
evaluate gastric electrical dysrhythmias. Patients were given a wear-
able electrode array, an acquisition box and a symptom-logging app 
for correlating symptoms with electrophysiology. Propagation pat-
terns from BSGM were compared to a symptom and meal timeline, 
and gastric emptying time course from the simultaneous scintigra-
phy study.

Results: 
Current results have focused on development of the new clinical 
device. Benchtop testing validated device performance across a ref-
erence physiological frequency range. Tolerance of the wearable ar-
ray was excellent. The device has commenced prototype builds and 
healthy control testing has shown the feasibility of accurate recording 
and analysis and ease of integration into a clinical workflow with high 
participant satisfaction.

Conclusions: 
Ergonomic BSGM could fit smoothly into clinical practice to provide 
a more certain diagnosis for FGIDs, with or without abnormal gas-
tric emptying, and without relying on symptoms alone. The sensitivity 
and specificity of the test awaits confirmation. Improved knowledge 
of gastrointestinal pathophysiology from this novel technology will 
hopefully allow for improved future treatments.

Using 3D-reconstruction to analyse trends in maxillary 
sinus growth
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Introduction: 
Chronic rhinosinusitis commonly affects the maxillary sinus (MS), and 
when refractory to medical management it is often treated surgically 
in both adults and children. However, the developmental anatomy of 

the MS in children is poorly understood, despite the important impli-
cations it has in performing safe and effective surgery.

Materials and Methods: 
Individuals 0–18 years old who had undergone a computed tomog-
raphy (CT) head scan at Auckland District Health Board were ex-
amined retrospectively, and a total of 65 patients were selected for 
the study after careful review. After dividing them into two-year age 
groups (0–1, 2–3, 4–5 etc.), each MS was 3D-reconstructed from the 
CT images. Mean changes in size, volume, and shape with increasing 
age were analysed.

Results: 
From 0–1 years average MS size was 1.03 x 1.82 x 1.27 cm (width x 
length x height) with a volume of 0.81 ± 0.69 cm3. By 16–18 years, 
average size increased to 3.39 x 4.30 x 4.63 cm and average volume 
became 21.63 ± 6.49 cm3. Growth increased linearly but most rapid 
expansion occurred in the first five years of life. Sinus morphology 
progressed from an oval shape at 0–1 years to a pyramidal shape from 
14 years of age and onwards.

Conclusions: 
The results of this study can be used as a reference for normal MS 
growth in healthy children. This may be clinically useful in better in-
terpreting sinus imaging, diagnosing sinus pathology, and planning prior 
to surgery.

Patient understanding and perspectives of DNA testing 
in cancer – consideration in implementation of a genomic 
programme in Auckland

Nathaniel Li1*, Ian Hayes1, Cristin Print1, Cherie Blenkiron1, Mark 
Greenslade1, Helen Wihongi1, Paul Donaldson1, Kimberley Gamet1, 
Rob McNeill1, Michelle Wilson1
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Introduction:
Cancer remains the leading cause of mortality in New Zealand and is 
likely to be the defining health issue for the next decade. Treatment 
paradigms are evolving with the advent of personalised oncology. 
DNA testing is an integral part of this. Despite significant advanc-
es of genomic technologies, little is known about patient knowledge 
of and attitudes towards DNA testing, especially in the context of 
New Zealand.

Material and Methods:
This study involved a 33-item, self-administered survey assessing pa-
tient’s knowledge, attitudes, and expectations towards DNA testing. 
Eligible participants were patients with advanced disease who were 
receiving treatment or undergoing follow-up after cancer diagnosis. 
Logistic regression models were used to evaluate the association 
between baseline characteristics and patient understanding and per-
spectives of DNA testing. Additional comments on the survey were 
assessed using qualitative thematic analysis.

Results:
Results were reported from 202 patients who completed the survey, 
representing a response rate of 62.2%. Of these, 68.8% of patients 
were interested in learning more about DNA testing in cancer care, 
while only 29.7% of patients thought that they had sufficient knowl-
edge to pursue DNA testing. The mean score on a six-item knowl-
edge assessment was 4.29 (SD = 1.639). The knowledge score was 
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associated significantly with level of education, gynaecological cancer 
diagnosis, and some ethnicities (p = 0.008, p = 0.004, p = 0.001  re-
spectively).

Conclusions:
Further education is required for patients before they conduct 
genomic testing in cancer. This study can be used to help build the 
capacity and infrastructure to educate and support patients who are 
interested in accessing genomic testing.

Understanding national variation in preoperative therapy 
in rectal cancer: a survey of multidisciplinary teams’ 
decision making
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Introduction: 
There is wide variability between District Health Boards (DHBs) in 
New Zealand in the proportion of people with rectal cancer who re-
ceive preoperative radiotherapy. The aim of this study is to compare 
the management decisions made by different multi-disciplinary groups 
that treat rectal cancer across different DHBs and identify underlying 
causes for differences in the rates of preoperative therapy.

Materials and Methods: 
All multidisciplinary teams (MDTs) nationally that treat rectal cancer 
were identified. They were tasked to decide the treatment for eight 
de-identified cases. They were able to choose one out of four out-
comes: straight to surgery, short course radiotherapy, and long course 
chemo-radiation with or without chemo. Their choices were collect-
ed using an online survey along with the rationale and reasoning be-
hind the decision.

Results: 
Wide variation existed in the treatments decided by MDTs for all 
cases. There was no unanimous treatment outcome for any case in 
this study. Some form of radiotherapy was indicated in 65 out of the 
80 responses (81.25%), of which 40 responses were for long course 
chemo-radiation and 25 responses opted for short course radiother-
apy. Only 15 responses (18.75%) indicated surgery as their choice. Cer-
tain MDTs put more weight into different prognostic factors such as 
staging, mesorectal fascia involvement, height, or EMVI status.

Conclusions: 
This differing value system may influence the variation in treatment 
choice. We further speculate that MDTs may even look into different 
evidence-based guidelines in order to inform their decision. There is 
no universal agreement between these guidelines, and this may ex-
plain variations in treatment choice.

Evaluation of the role of cyclic AMP response element-
binding protein as a transcriptional regulator in 
glioblastoma multiforme
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Introduction: 
Glioblastoma multiforme (GBM) is the deadliest and most common 
primary brain cancer with poor prognosis and limited therapeutic 
options. Recent evidence has implicated the hub transcription fac-
tor, cyclic AMP response element-binding (CREB) protein as plausibly 
critical in the oncogenesis of several cancers including GBM. The role 
of CREB in malignancy was explored in primary human glioma cells.

Materials and Methods: 
Immunohistochemistry was performed to validate the presence of 
CREB in primary glioma. CREB-targeted small interfering RNA was 
used to silence CREB in vitro in several cases of primary glioma under 
different media conditions in order to evaluate the role of CREB in 
glioma cell proliferation, differentiation, and survival.

Results: 
CREB was highly expressed in glioma tissue and constitutively active 
in primary glioma cells. The kinetics of CREB silencing in fast prolifer-
ating glioma cells was explored and a consistently potent mechanism 
to achieve knockdown was established involving pre-plating delivery. 
Manipulation of CREB revealed that the gene played a moderate role 
in malignant cell proliferation. Most significantly, the silencing of CREB 
drove cells towards a more differentiated phenotype and rendered 
them sensitive to death through apoptosis inhibition using glutathione 
impeding mechanisms.

Conclusions: 
Together these data suggest a role for CREB in the control of survival 
and differentiation in glioma cells and posit CREB or CREB-controlled 
genes as plausible targets for novel therapeutic agents in GBM.

Enteral tube feeding intolerance: current knowledge and 
pathways for future study

Holly Mashlan1*, V. Asrani1, S. Pendharkar1, B. Stokes1, A. Phillips1, J. 
Windsor1.
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Introduction:
Enteral nutrition (EN) is a common method of nutrient support in 
clinical and community settings but can be problematic. Approximate-
ly ⅓ of patients receiving EN develop enteral tube feeding intolerance 
(ETFI), with a spectrum of severity ranging from abdominal discom-
fort to peritonitis and death. The overall aim was to develop a method 
to evaluate the relationship between patient symptoms and ETFI.

Materials and Methods:
The first study was a systematic review of the literature exploring the 
relationship between ETFI and a range of physiological measures. The 
second study bench-tested the performance characteristics of a tech-
nique for measuring intestinal physiological states using an intestinal 
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phantom and motorized syringe to mimic the ETFI. Some pilot clinical 
studies were then undertaken using one method.

Results:
The systematic review identified several factors associated with ETFI, 
including altered intestinal dysmotility, injury, disease, and intra-ab-
dominal pressure. An absence of randomized controlled trials meant 
that we could not identify causes of ETFI. The review highlighted the 
knowledge gap regarding changes in physiological parameters during 
ETFI development. The bench experiments showed there were spe-
cific conditions under which the various sensor technologies were the 
most accurate and sensitive. Two techniques for measuring intestinal 
physiology were characterized.

Conclusions:
Several patient factors were found to be associated with ETFI; howev-
er, the link between measurements and ETFI remained unclear. Both 
physiological measurement techniques appeared satisfactory for un-
dertaking future clinical studies to better define the relationship with 
symptoms of ETFI.

Stroke trends in New Zealand by ethnicity and deprivation 
from 2005 to 2016

Susan Middleton1*, C. Grey1, R. Jackson1
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Introduction:
New Zealand stroke trends stratified by ethnicity and deprivation are 
unknown. These data are valuable for planning health care services 
and analysis by ethnicity and deprivation can identify areas requiring 
further attention.

Materials and Methods:
The VIEW research team has a dataset which links multiple Ministry 
of Health databases and includes information on an individuals’ age, 
ethnicity, deprivation level, and hospitalisation or death from stroke. 
Stroke hospitalisation, death, and incidence rates from 2005 to 2016 
for Māori, Pacific, Indian, Asian, and European people, and rates by 
deprivation level, were calculated. Three age groups — 25–64 years, 
65–74 years, 75–84 years — were studied.

Results: 
Stroke rates for Māori and Pacific people were higher than for Euro-
peans, Asians, and Indians. This was especially noticeable in younger 
age groups. There was also a clear correlation between deprivation 
level and stroke rates, with the more deprived having the higher rates. 
When examining stroke rates by ethnicity within each deprivation 
group, differences by ethnicity persisted. Similarly, differences in 
stroke rates between deprivation groups were present within each 
ethnic group. Trends in the youngest and oldest age groups were un-
clear, but in those aged 65–74 years, stroke rates declined throughout 
the study period.

Conclusions: 
There is a clear disparity in stroke rates between ethnic and depriva-
tion groups. Māori and Pacific people, and those living in poorer areas, 
have significantly higher rates of stroke death and hospitalisation. The 
findings suggest that ethnic differences are independent of deprivation 
differences and vice versa.

Reducing cataract complications by pre-operative risk 
analysis in a public teaching hospital
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Introduction:
The New Zealand Cataract Risk Stratification (NZCRS) is a preoper-
ative risk stratification system previously designed to reduce intraop-
erative complications of phacoemulsification cataract surgery in New 
Zealand. The aim of this study was to further validate the NZCRS 
system, as it becomes standard of care at Greenlane Clinical Centre 
(GLCC), Auckland District Health Board (ADHB), New Zealand. 

Materials and Methods: 
A prospective cohort study of preoperative risk stratification of con-
secutive cataract cases (n = 300), using the NZCRS scoring system in 
an Auckland public teaching hospital, was conducted. Identification 
of higher-risk cases and recommendation to allocate these cases to 
senior surgeons –fellow or consultant – was recorded. The primary 
outcome was intraoperative complication rates relative to adherence 
to NZCRS recommendations. 

Results:
Eighty-seven cases (29%) were identified by NZCRS as high-risk and 
recommended for fellows or consultants. Primary surgeons were reg-
istrars, fellows, and consultants in 47 (16%), 48 (16%) and 205 (68%) 
cases, respectively. Overall intraoperative complication rate was 6.7%. 
There was no statistical difference in complication rates between sur-
geon levels (p > 0.05). The NZCRS scoring recommendations were 
adhered to in 99% of cases. In the group of cases that adhered to the 
NZCRS recommendations (n = 296), the intraoperative complication 
rate was 6.4%. Postoperatively, the mean best-corrected visual acuity 
was 6/7. Postoperative cystoid macular oedema was reported in 4.7%. 
Re-scoring by an investigator revealed 30% of high-risk cases com-
pared to 20% identified by the surgeons, due to differences in anterior 
chamber depth and cataract density scores.

Conclusions:
The NZCRS system helps identify high-risk cataract cases. Subsequent 
allocation to appropriate surgeon levels results in a reduction of in-
traoperative complications. To improve the consistency of NZCRS 
scoring, standardisation of cataract density grading may be explored 
in the future.

The anatomy of the thoracic duct lymphovenous junction in 
humans
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Introduction:
The majority of lymph generated in the body is returned to the blood 
vasculature via the lymphovenous junction of the thoracic duct. A 
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lymphovenous valve is believed to guard this junction by regulating 
the flow of lymph to the veins and preventing blood from entering 
the lymphatic system. Despite these important functions, the mor-
phology and mechanism of this valve remains unclear. The aim of this 
study was to investigate the anatomy of the lymphovenous junction 
and lymphovenous valve of the thoracic duct in humans.

Materials and Methods:
The thoracic duct and the great veins of the left neck were harvested 
from 16 formalin-embalmed human cadavers. After exclusion, the lym-
phovenous junctions from 12 cadavers were examined with stereom-
icroscopy, X-ray microtomography, and transmitted light microscopy.

Results:
The thoracic duct commonly branched before entering the veins. 
Thus, from 12 cadavers, 21 lymphovenous junctions were identified. 
Bicuspid valves were present at 15 of the 21 junctions (71%). Valves 
were absent at six junctions (29%). The lymphovenous valve cusps 
were typically semilunar, though their size and position varied. Micro-
scopically, the cusps comprised of luminal extensions of endothelium 
with a thin core of collagenous extracellular matrix.

Conclusions:
The lymphovenous valve of the thoracic duct is typically bicuspid and 
semilunar in morphology. It may prevent blood from entering the lym-
phatic system, but its variable morphology and frequent absence re-
mains an enigma. Further structural and functional studies are needed 
to understand how this part of the human body works in both health 
and disease.

The effect of Staphylococcus aureus and lactoferrin on the 
sino-nasal mucosal integrity
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Introduction: 
Chronic rhinosinusitis (CRS) is a complex disease characterised by 
chronic inflammation of the sino-nasal mucosa. Its pathophysiology is 
not fully understood, especially the role of microbes on the sino-nasal 
mucosa. The aim of this study was to investigate Staphylococcus aureus, 
a microbe commonly found in the sino-nasal cavity of CRS patients; 
and lactoferrin, a glycoprotein that is nasally secreted with antibacte-
rial properties on mucosal integrity.

Materials and Methods: 
Sino-nasal tissue of six healthy control patients, eight CRS patients 
without nasal polyps (CRSsNP), and 12 CRS patients with nasal polyps 
(CRSwNP) were obtained in theatre. The biopsies were placed into 
four groups – (i) control “C” (growth medium), (ii) bacterial treat-
ment “B” (S. aureus supernatant), (iii) bacteria and lactoferrin treat-
ment “BLF”, and (iv) lactoferrin treatment “LF”. Mucosal integrity was 
measured with histology for cilia damage and mucosal collagen con-
tent. Immunohistochemistry and western blotting techniques were 
performed to detect and quantify the tight junctions occludin, zonula 
occludens-1, and claudin-1.

Results: 
Significant damage to collagen and claudin-1, directly caused by S. au-
reus supernatant, was observed in the CRSwNP cohort. An increase 
in occludin content in the healthy cohort only was detected as a 
result of adding S. aureus supernatant. Lactoferrin demonstrated a 

potentially protective role on collagen content against S. aureus tox-
ins in CRSwNP. However, lactoferrin had no significant impact on 
tight junctions.

Conclusions: 
The role of lactoferrin against S. aureus toxins was inconclusive but 
showed activity in protecting against mucosal damage; this was 
demonstrated by revealing that lactoferrin might potentially inhibit S. 
aureus exotoxins that destroy collagen. Future work should focus on 
gene expression analysis of the tight junctions. This work is clinically 
relevant by providing evidence for S. aureus as a disease-modifying 
pathogen in CRS, and the introduction of lactoferrin as a potential 
therapeutic agent in CRS with nasal polyps.

“Goals give you hope”: a qualitative look into the usefulness 
and efficacy of goal setting in young people experiencing 
challenges to their mental wellbeing

Jamie L.T. Penno1* 
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Introduction: 
New Zealand, although globally perceived as being an enviable place 
to live, is faced with devastatingly high youth suicide and mental illness 
statistics. We explored the therapeutic technique of goal setting, one 
that is both holistic as well as being a core element in many of our 
current psychotherapies.

Materials & Methods: 
A qualitative view of young peoples’ lived experiences and percep-
tions of goal setting was investigated using semi-structured interviews 
and a contextualist model of thematic analysis.

Results: 
Six key themes emerged: (1) motivation for goal setting and achieve-
ment; (2) barriers to goal setting and achievement; (3) strategies for 
goal achievement; (4) the role of self-efficacy; (5) the role of support; 
and (6) ways in which goal setting is helpful. Sub-themes were iden-
tified within these to create a thorough picture of what drove young 
people to make and achieve goals, the impacts of mental illness symp-
tomology on goal setting, how positive and negative emotions both 
influenced and resulted from goal outcomes, and the impact that goal 
setting had on young peoples’ perspective of the future.

Conclusions: 
Our findings suggest that goal setting as a therapeutic technique in 
youth experiencing challenges to their mental wellbeing, when used 
well, can have substantial beneficial impacts on their emotional state, 
productivity, and view of the future.

Factors associated with failure of anterior cruciate ligament 
reconstruction
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Introduction:
Surgical reconstruction of the anterior cruciate ligament (ACL) has 
a rising incidence in New Zealand (NZ). Despite failure rates as high 
as 20% in active patients, there remains a lack of consensus on the 
patient and surgical risk factors for treatment failure.

Materials and Methods:
A systematic review was performed on studies published by the cur-
rent national and community ACL registries and was used to inform 
three subsequent studies involving prospective data collected by the 
NZ ACL Registry. Statistical analysis was performed via adjusted Cox 
proportional hazards regression to identify the risk factors for revi-
sion and contralateral ACL reconstruction.

Results:
Thirty-three registry studies were reviewed and over twenty differ-
ent patient and surgical risk factors were identified. In the NZ ACL 
Registry, younger age, male sex (adjusted hazard ratio [HR] = 2.00, 
p  <0.001), and a shorter time from injury to surgery (adjusted 
HR = 2.15, p = 0.016) were associated with a higher rate of graft revi-
sion. Using a patellar tendon autograft reduced the rate of ipsilateral 
graft failure (adjusted HR = 0.40, p <0.001) but was associated with a 
higher rate of injury to the contralateral ACL when compared with a 
hamstring tendon autograft (adjusted HR = 1.91, p = 0.012). No differ-
ence was found in the rate of revision between anteromedial portal 
and transtibial femoral tunnel drilling techniques.

Conclusions:
Younger age, male sex, and a shorter injury to surgery time are patient 
factors associated with a higher rate of ACL re-injury. The surgeon’s 
choice of graft impacts the outcome of both the ipsilateral graft and 
contralateral ACL.

Stem cell therapy – the next corneal endothelial transplant
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 Introduction:
Currently there is a global shortage of donor corneas for corneal 
transplantation, the only definitive treatment for corneal endothelial 
disease. This project aims to further characterise the protein and ge-
netic profiles of putative stem cells in the peripheral corneal endothe-
lium, also known as the “transition zone” (TZ), at different stages of 
cell culture using western blotting (WB) and real-time polymerase 
chain reaction (rt-PCR). The hypothesis is that under optimal condi-
tions, these cells would express increasing levels of corneal endothelial 
cell markers and decreasing levels of stem cell markers.

Materials and Methods:
TZ cells were cultured and harvested at passages three, six, and nine. 
WB and rt-PCR were carried out to assess the relative expression 
levels of various corneal endothelial markers and stem cell markers.

Results:
Western blotting showed increasing expression of the corneal en-
dothelial markers GPC4 and Na−/K+ ATPase, and decreasing expres-
sion of the stem cell marker PITX2 with increasing passage number. 
Rt-PCR echoed the increasing expression of GPC4 and Na/K AT-
Pase with passage number. It also showed corneal endothelial mark-
ers to be the most abundant, and pluripotency markers to be the 
least abundant.

Conclusions:
These results support the hypothesis that TZ cells express increas-
ing levels of select corneal endothelial markers, and decreasing levels 
of a stem cell marker with increased passage number under opti-
mal conditions.

Behavioural determinants of visceral and ectopic 
fat deposition

Charlotte E.A. Stuart1*, Maxim S. Petrov1

1.  Department of Surgery, Faculty of Medical and Health Sciences, The University of 

Auckland, Auckland, New Zealand

*Corresponding author email: cstu166@aucklanduni.ac.nz

Introduction: 
Obesity is widely acknowledged as a major public health concern. 
There has been increasing shift from using body mass index to body 
fat distribution — including visceral and ectopic — as a more pre-
cise marker of cardiometabolic risk. Lifestyle factors are frequently 
implicated with obesity; however, evidence for their association with 
more comprehensive fat phenotypes is lacking. Our study aimed to 
seek the association between common lifestyle factors and magnetic 
resonance imaging-derived fat phenotypes.

Materials and Methods: 
Visceral, intra-pancreatic (IPFD), intra-hepatic (IHFD), and skeletal 
muscle fat depositions were measured using previously published 
protocols. Information on tobacco smoking, alcohol consumption, 
and cannabis use was acquired using a comprehensive standardised 
questionnaire. Generalised additive models, univariate and multivari-
ate linear regression models, as well as relative importance analyses 
were conducted.

Results: 
A total of 157 individuals were included in the cross-sectional study 
called ARIES. Tobacco smoking had a greater influence on IPFD than 
alcohol consumption. The amount of tobacco smoked was more im-
portant for IPFD than the number of years smoked. Regular cannabis 
use was most associated with IHFD, with minimal effect on the other 
fat phenotypes.

Conclusions: 
Common lifestyle factors influence differentially visceral and ectopic 
fat deposition. Tobacco smoking has the strongest association with fat 
deposition in the pancreas and cannabis use with fat deposition in the 
liver. This information has the potential to inform future preventative 
and/or treatment strategies with a view to reducing the burden of 
excess adiposity.

Understanding the aseptic practices of the anaesthetic team: 
a potential new angle for preventing postoperative infection
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Introduction: 
Previous work has shown extrinsic contamination of intravenous 
medications given during anaesthesia and linked this to lapses in asep-
tic practice. This could contribute to postoperative infections. The 
effect of a bundle of guidelines on practice was evaluated, and knowl-
edge and attitudes behind practice were explored.

Materials and Methods: 
This project connected to the larger Anaesthetists Be Cleaner (ABC) 
study, in which a “bundle” of aseptic practices (including injecting 
medications through a 0.2 micron filter) were recommended in an-
aesthesia for joint replacements. Anaesthetic teams’ aseptic practices, 
including filter use, were observed before (n = 18) and after (n = 20) 
implementation of this bundle to evaluate its effect on practice. Six 
tasks related to aseptic practices were evaluated on a five-point be-
haviourally anchored rating scale. Anaesthetists were also interviewed 
(n = 19) to explore knowledge and attitudes underpinning their prac-
tice, establish reasons for differences, and identify opportunities for 
future intervention.

Results: 
Of the six evaluated tasks, only propofol handling (p <0.001) improved 
significantly from baseline. Filters were used in all post-intervention 
cases. Interviewees raised the importance of providing clinical evi-
dence for guidelines, being sensitive to the busy and time-pressured 
nature of the operating theatre, allowance for clinical judgement, 
and the importance of quality improvement projects taking a wide-
lens approach.

Conclusions: 
ABC’s main goals around propofol handling and filter use were be-
ing met, while other hygiene practices had not significantly changed. 
These results mirror beliefs from interviewees that the bundle was 
simply about filters and propofol. However, these two changes alone 
have considerable potential to reduce postoperative infection.

The role of the innate immune system in the development of 
bone damage in gout
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Introduction: 
Gout is an inflammatory arthritis caused by monosodium urate (MSU) 
crystal deposition in soft tissues. Localised bone erosion commonly 
occurs in affected joints. Recent studies exploring innate immune re-
sponses in gout found that MSU crystals induce formation of neutro-
phil extracellular traps (NETs) — complexes of DNA and proteins 
that can regulate inflammation. This project tested the hypothesis that 
MSU-induced NETs affect bone-resorbing osteoclasts and contribute 
to regulation of gouty bone erosion.

Materials and Methods: 
NETs were generated from isolated human neutrophils incubated 
with MSU crystals, and characterised and quantified using fluorescent 
DNA stains and anti-neutrophil elastase immunostaining. NETs were 
added to RAW264.7 cells that were treated with receptor activator 
of NFκB ligand (RANKL) to induce osteoclastogenesis. Cell viability 
was determined by alamarBlue™ and lactate dehydrogenase assays, 
and gene expression by quantitative reverse transcriptase polymerase 
chain reaction (qRT-PCR). RANKL was incubated with NETs and deg-
radation measured by enzyme-linked immunosorbent assay (ELISA).

Results: 
DNA- and immuno-staining were used to confirm the presence of 
NETs and optimise production and collection conditions. Gene ex-
pression analysis found that NETs induced expression of the osteo-
clast markers Dcstamp, Acp5, Ctsk, and Oscar. In contrast, NETs atten-
uated RANKL-induced osteoclastogenesis, reduced cell viability, and 
degraded RANKL in solution.

Conclusions: 
Although NETs promote osteoclast-associated gene expression, their 
inhibition of RANKL-induced osteoclastogenesis and degradation of 
RANKL suggest that they may mitigate excessive bone resorption in 
gout-affected joints.

Non-invasive sacral neuromodulation in colorectal disease
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Introduction: 
Sacral nerves (S2-4) provide important autonomic and sensorimo-
tor innervation to the bowel and bladder. Diagnostic and therapeutic 
sacral neuromodulation can be applied in postoperative ileus, inflam-
matory bowel disease, faecal and urinary incontinence. The objec-
tives of this thesis were to: i) evaluate the state of implantable sacral 
neuromodulation for faecal incontinence in New Zealand; ii) evaluate 
the feasibility of non- invasive magnetic sacral neuromodulation in 
conjunction with high-resolution electromyography as a diagnostic 
tool; and iii) explore two novel methods of non-invasive sacral neu-
romodulation.

Materials and Methods: 
A retrospective audit of clinical records and postal survey were con-
ducted to evaluate efficacy, complications and costs of implantable 
sacral neuromodulation in New Zealand. In vivo porcine and human 
studies were used to evaluate the technical feasibility of trans-sacral 
magnetic stimulation and high-resolution electromyography in evalu-
ating the external anal sphincter and pudendal nerve function. Bench-
top experiments and software simulations were used to assess proof-
of-concept for two novel non-invasive stimulation modalities.

Results: 
While effective, current implantable sacral neuromodulation is inva-
sive, expensive and has a high rate of complications. Magnetic sacral 
neuromodulation with high resolution electromyography is a feasible 
and patient-preferred method of evaluating pudendal nerve and ex-
ternal anal sphincter function. Motor-evoked potential morphology, 
neural latency and spatiotemporal maps were generated as diagnostic 
outputs. The concepts underlying electroultrasonic and interferential 
stimulation were deemed plausible, and proof- of-concept was estab-
lished in benchtop experiments.

Conclusions: 
The sacral nerves are an effective diagnostic and therapeutic stimula-
tion target, however current methods are too invasive. Magnetic, elec-
troultrasonic and interferential stimulation offers non-invasive modal-
ities for diagnostic and therapeutic sacral neuromodulation. However, 
further refinements are required prior to clinical translation.
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Introduction:
Post-operative pain is a significant clinical problem following surgery. 
Current treatments rely on opiate medications associated with ad-
verse effects and delayed bowel recovery. Optimal pain management 
requires timely assessment using a multi-modal and opiate minimis-
ing approach.

Materials and Methods:
A literature review and retrospective study were completed to in-
vestigate the role of opiates in delayed bowel recovery after surgery. 
A network-meta analysis (NMA) of local and regional analgesic tech-
niques was conducted to determine the optimal analgesic adjunct to 
minimise pain and opiate consumption after surgery. A pilot trial of 
patient-controlled transcutaneous electrical nerve stimulation (TENS) 
as a post-operative analgesic adjunct was conducted. The feasibility of 
ambulatory physiological recordings for the assessment of post-oper-
ative recovery was examined.

Results:
Increased intravenous (IV) opiates and decreased oral (PO) opiates, 
although not independent predictors of the post-operative complica-
tion, are higher in patients with prolonged post-operative ileus (PPOI). 
Spinal analgesia and transverse abdominis plane (TAP) blocks optimise 
pain and opiate minimisation after colorectal surgery. Patient-con-
trolled TENS is feasible and patient-tolerable as an analgesic adjunct 
after surgery. Ambulatory monitoring of physiological signals such as 
electrodermal activity (EDA) is feasible and may show associations 
with post-operative symptoms.

Conclusions:
Better pain management and opiate minimisation are important fac-
tors in optimising patient recovery after abdominal surgery. Several 
therapeutic options explored in may be effective in clinical practice. 
Novel methods of pain monitoring are promising. Future studies 
should seek to confirm the efficacy of these methods.

The challenge of anaesthesia during ischaemic stroke: 
haemodynamic observations in normotensive and 
hypertensive rats
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Introduction: 
Endovascular thrombectomy has revolutionized the treatment of 
ischaemic stroke, yet the optimum physiological management dur-
ing this procedure remains uncertain. In New Zealand, >90% of 
thrombectomy procedures are performed under general anaesthe-
sia which can cause hypotension and impair cerebral autoregulation. 

We hypothesise that these haemodynamic changes may compromise 
cerebral perfusion, which may be risky in the setting of an ongoing 
occlusion.

Materials and Methods:
Normotensive, hypertensive, and treated-and-controlled hyperten-
sive rats were instrumented with telemeters to remotely record 
blood pressure (BP). Rats were anaesthetised with isoflurane at base-
line and the middle cerebral artery (MCA) was occluded via an intra-
luminal suture. Anaesthesia was turned off and after two hours; rats 
were re-anaesthetized whilst the MCA remained occluded. Reperfu-
sion was established with the removal of the suture and functional 
recovery and infarct size were determined. Data were reported as 
mean ± standard deviation (SD).

Results: 
In normotensives with an ongoing stroke, the induction of anaesthe-
sia resulted in a rapid fall in mean BP (−57.3 ± 15.1 mmHg) that was 
significantly greater (p <0.05) than the same rats without occlusion. 
Amongst groups with an ongoing stroke, the magnitude and rate of 
the hypotensive response was exaggerated in hypertensives (109.1 ± 
40.3 mmHg, p <0.05; −19.7 ± 4.5 mmHg/minute, p <0.01), and treat-
ed-and-controlled hypertensives (−101.7 ± 25.5 mmHg, p <0.01; 19.7 ± 
6.02 mmHg/minute, p <0.01) compared to normotensives. 

Conclusions:
During ischaemia, the brain is thought to be vulnerable to BP vari-
ations due to impaired cerebral autoregulation. Our data suggests 
that hypertensives, making up most of the stroke population, may be 
more vulnerable to anaesthetic-induced hypotension. This provides 
evidence in favour of an individualized approach to active haemody-
namic management during endovascular thrombectomy.
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ACADEMIC: REPUBLISHED ARTICLE

Publication in a medical student journal 
predicts short- and long-term academic 

success: a matched-cohort study
Ibrahim S. Al-Busaidi, Cameron I. Wells, Tim J. Wilkinson

Abstract

Background
Medical student journals play a critical role in promoting academic 
research and publishing amongst medical students, but their impact 
on students’ future academic achievements has not been examined. 
We aimed to evaluate the short- and long-term effects of publica-
tion in the New Zealand Medical Student Journal (NZMSJ) through 
examining rates of post-graduation publication, completion of higher 
academic degrees, and pursuing an academic career.

Methods
Student-authored original research publications in the NZMSJ during 
the period 2004–2011 were retrospectively identified. Gender-, uni-
versity-, and graduation year-matched controls were identified from 
publicly available databases in a 2:1 ratio (two controls for each stu-
dent author). Date of graduation, current clinical scope of practice, 
completion of higher academic degrees, and attainment of an aca-
demic position for both groups were obtained from Google searches, 
New Zealand graduate databases, online lists of registered doctors in 
New Zealand and Australia, and author affiliation information from 
published articles. Pre- and post-graduation PubMed®-indexed publi-
cations were identified using standardised search criteria.

Results
Fifty publications authored by 49 unique students were identified. 
The median follow-up period after graduation was 7.0 years (range 
2–12 years). Compared with controls, student-authors were signifi-
cantly more likely to publish in PubMed®-indexed journals (OR 3.09, 
p = 0.001), obtain a PhD (OR 9.21, p = 0.004) or any higher degree (OR 
2.63, p = 0.007), and attain academic positions (OR 2.90, p = 0.047) 
following graduation.

Conclusion
Publication in a medical student journal is associated with future aca-
demic achievement, and contributes to developing a clinical academic 
workforce. Future work should aim to explore motivators and barri-
ers associated with these findings.

Background

Participation in research activities during medical school is associat-
ed with later academic success.1 Early exposure to research enhanc-
es medical students’ research-related knowledge and skills, stimulates 
their interest in future involvement in research, and is associated with 
improved short- and long-term scientific productivity.1 Multiple re-
search training opportunities are available to medical students around 

the world, and a large proportion of medical students are interested 
in research careers.1,2

However, inexperienced medical students often face several bar-
riers to publication in mainstream medical or scientific journals.3 Un-
fortunately, this may discourage students from disseminating their re-
search findings and considering a future career in academic medicine. 
To support students facing these challenges and foster the develop-
ment of academic skills, more than 20 medical student journals (MSJs) 
have been established across the globe.4 The main objective of MSJs is 
to promote and value academic research and publishing amongst med-
ical students.2,4 MSJs provide a student-friendly environment where 
students can submit their work, develop research-related skills, and 
familiarise themselves with the peer-review process.2 However, con-
cerns are often raised regarding the presumed low quality of published 
articles in MSJs; a recent analysis found most MSJs to have opaque 
peer-review policies and practices.5

Despite the perceived importance of MSJs, their impact on future 
scholarly activities of medical students has not been evaluated.2,6 Fur-
thermore, it is not known whether medical students who published 
original research articles in MSJs continue to be academically produc-
tive (e.g. completing higher academic degrees and obtaining academic 
positions) after graduation.2

Many inter-related factors may contribute to long-term academ-
ic success, including early positive exposures to the publishing and 
peer-review process, development of key academic skills while still a 
medical student, inspiration to pursue a clinical academic career, and 
self-selection of students already interested in research. Essential aca-
demic skills such as manuscript writing and critical review are generally 
acquired through authentic experiential learning, and early exposure of 
medical students to the publishing process through MSJs may foster the 
development of these skills and contribute to the long-term success of 
aspiring clinical academics. The student-friendly environment of MSJs 
may also support medical students during their early research careers 
and enable them to build confidence as they progress to larger and 
higher-impact projects.

The New Zealand Medical Student Journal (NZMSJ) is a student-run 
medical journal that publishes original (including research papers, re-
view articles, and case reports) and non-original (such as feature/per-
spective articles, book/media reviews, and conference reports) contri-
butions written by medical students from New Zealand. The journal 
employs a double-blind peer-review process undertaken by a combina-
tion of student and expert reviewers. The journal is indexed in Google 
Scholar, and has published over 300 articles since its launch in 2004.6

The aim of the present analysis was to evaluate the short- and long-
term effects of publication in the NZMSJ on the scientific productivity 
of medical students, through examining the number of post-graduation 
publications in PubMed®-indexed journals, completion of higher aca-
demic degrees, and attainment of faculty rank after graduation.

N Z Med Stud J, Issue 30, pp. 43–47, Apr 2020
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Methods

Data collection
All articles authored by medical students in the NZMSJ from 2004 to 
2011 (Issues 1–14) were retrospectively identified and analysed. The 
latter cut-off was chosen to allow time for students to graduate from 
the medical programme (six years duration). Original research contri-
butions to the NZMSJ (research articles, reviews, and case reports) 
authored by New Zealand medical students were identified by a hand 
search of the journal archives.7 Other types of publications including 
editorials, feature/perspective articles, and book/media reviews were 
excluded from the analysis. Articles published by medical students 
from countries other than New Zealand were excluded. An article 
was considered to be student authored if the author biography clearly 
identified at least one student amongst the authors.

For each student author, the date of graduation from medical 
school was determined using publicly available New Zealand graduate 
databases.8,9 Gender-, university- and graduation year-matched con-
trols were then identified from these databases in a 2:1 ratio (i.e. two 
controls for each student author) using a random number generator 
(Microsoft Excel for Mac, Version 15.41, Microsoft Corp., Redmond, 
WA, USA). Identified controls were manually cross-checked against 
journal archives to ensure these students had not published articles 
in the NZMSJ.7

PubMed®-indexed publications, for both cases and controls, before 
and after graduating from medical school were identified via searches 
conducted during the third week of October 2017 using student author 
name(s) and other identifiers such as country affiliation (New Zealand). 
Data regarding current clinical scope of practice, completion of higher 
academic degrees, and attainment of faculty rank were obtained from 
Google searches, New Zealand graduate qualification databases,8,9 on-
line lists of registered doctors in New Zealand and Australia,10,11 and 
author affiliation information from published articles.

Outcomes
The primary outcome was the number of PubMed®-indexed pub-
lications after graduation. Secondary outcomes were: 1) attainment 
of university faculty positions, and 2) completion of higher academic 
degrees. Higher degrees were defined as any postgraduate degree 

obtained during (i.e. intercalated) or following medical school, and 
included Doctor of Philosophy (PhD), Master’s, and Honours (e.g. 
Bachelor of Medical Science with Honours, BMedSc(Hons)) degrees, 
as well as postgraduate diplomas (PGDip) and certificates (PGCert). 
Data were primarily stratified according to student publication in the 
NZMSJ, though sub-analyses were also conducted stratifying individ-
uals by gender.

Statistical analysis
Collected data were entered into a pre-designed Excel spreadsheet. 
Descriptive statistics were used to summarise results. All continuous 
variables were determined to have non-parametric distributions using 
the Shapiro-Wilk test. Continuous variables were compared using the 
Mann-Whitney U test. Univariate odds ratios (OR) and associated 
95% confidence intervals (CI) were calculated for each outcome using 
conditional logistic regression. Multivariable analysis was performed 
to control for confounding relationships between publication, attain-
ment of higher-degrees, and faculty positions. A p-value <0.05 was 
considered statistically significant. Statistical analysis was performed 
using R (Version 3.5.2).

Results

NZMSJ student-authored publications
A total of 50 NZMSJ publications were identified (26 literature re-
views, 22 original research articles, and two case reports), authored 
by 49 unique student authors. An additional seven articles were ex-
cluded from analysis as they were authored by overseas students.

Accounting for authors who published more than one article, there 
were 67 unique authors in total (49 students and 18 non-students). Al-
most all articles (n = 49, 98%) had only one student co-author, while 
only one article was authored by multiple students. Of the 49 unique 
student authors, 35 (71.4%) students entered the medical programme 
without a prior degree, 19 (38.8%) were female, and 30 (61.2%) were 
male. The majority of articles (67.3%) were authored by students in 
the second half of their degree (fourth to sixth year medical students). 
The median follow-up period after graduation was 7.0 years (range 
2–12 years).

Table 1. Short- and long-term outcomes associated with student publication in the NZMSJ

Variable Publication in NZMSJ, n = 49 (33.3%) No publication in NZMSJ, n = 98 (66.7%) Univariate OR (95% CI) P-value 
Gender 1.000
 Female 19 (38.8%) 38 (38.8%) 1.00 (0.50–2.02)
PubMed®-indexed publication(s) prior 
to graduation

< 0.001*

 Yes 16 (32.7%) 8 (8.2%) 5.38 (2.12–13.69)
 No 33 (67.3%) 90 (91.8%)
PubMed®-indexed publication(s) 
following graduation

0.001*

 Yes 30 (61.2%) 33 (33.7%) 3.09 (1.52–6.26)
 No 19 (38.8%) 65 (66.3%)
Post-graduation higher academic 
degrees
Any degree 0.007*
 Yes 27 (55.1%) 31 (31.6%) 2.63 (1.30–5.32)
 No 22 (44.9%) 67 (68.4%)
PhD 0.004*
 Yes 8 (16.3%) 2 (2.0%) 9.21 (1.88–45.05)
 No 41 (83.7%) 96 (98.0%)
Faculty position 0.047*
 Yes 9 (18.4%) 7 (7.1%) 2.90 (1.01–8.30)
 No 40 (81.6%) 91 (92.9%)
*Indicates statistically significant (p < 0.05)
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PubMed®-indexed publications
Table 1 details the short- and long-term outcomes associated with 
student publication in the NZMSJ. One-third (32.7%) of NZMSJ 
authors identified had also co-authored at least one PubMed®-in-
dexed publication prior to graduation (median 0 articles, range 0–23), 
compared with only 8.2% of students who had not published in the 
NZMSJ (Univariate OR 5.38, 95% CI 2.12–13.69, p < 0.001). NZMSJ 
authors also published a greater number of articles prior to gradua-
tion (median 0, mean 1.43, range 0–23 vs. median 0, mean 0.16, range 
0–4, p = 0.01). 

Following graduation, this increased to 61.2% of NZMSJ authors 
versus 33.7% of controls (Univariate OR 3.09, 95% CI 1.52–6.26, p 
= 0.001). A similar relationship in the number of post-graduation pub-
lications was also found (median 1, mean 5.45, range 0–73 vs. median 
0, mean 1.55, range 0–31, p < 0.001).

Only 14 NZMSJ authors (28.6%) had no pre- or post-graduation 
publications, compared with 57 (58.2%) of controls (Univariate OR 
0.28, 95% CI 0.13–0.58, p < 0.001), while eight NZMSJ authors (16.3%) 
had ten or more total publications, compared with five (5.1%) con-
trols (Univariate OR 3.60, 95% CI 1.11–11.60, p = 0.03).

For the overall cohort, gender was not significantly associated 
with pre-graduation publication rates (18.9% males vs. 12.3% females, 
Univariate OR 1.66, 95% CI 0.60–4.28, p = 0.30). However, males 
had a greater number of post-graduation publications compared to 
female authors (median 1, mean 4.28, range 0–73 vs. median 0, mean 
0.60, range 0–10, p < 0.001), and were significantly more likely to 
publish post-graduation (50.0% vs. 31.6%, Univariate OR 2.16, 95% CI 
1.08–4.31, p = 0.03).

Other postgraduate activities
At the time of data collection, 19 (38.8%) student authors had attained 
vocational registration in different clinical areas, 26 (53.1%) were res-
idents/trainees in specialty training programmes, and four (8.2%) had 
ceased to practice medicine. Of the 98 controls, there were 44 spe-
cialists (44.9%), 46 trainees (47.0%), and eight (8.2%) were no longer 
practicing medicine.

Higher degrees
Compared with controls, NZMSJ authors were significantly more 
likely to obtain any higher degree (55.1% (n = 27) vs. 31.6% (n = 31), 
Univariate OR 2.63, 95% CI 1.30–5.32, p = 0.007), including PhD (16.3% 
vs. 2.0%, Univariate OR 9.21, 95% 1.88–45.05, p = 0.004) following 
graduation. Of the 49 student authors, 16.3% (n = 8) had completed 
a PhD, 4.1% (n = 2) had completed a Master’s degree, 4.1% (n = 2) had 
completed a BMedSc(Hons), 34.7% (n = 17) had completed a PGDip, 
and 4.1% (n = 2) had completed a PGCert, while only 22 individuals 
(44.9%) did not have a higher postgraduate degree (percentages do 
not add to 100% due to individuals attaining multiple degrees).

Of the 98 controls, 2.0% (n = 2) had completed a PhD, 4.1% (n = 4) 
had completed a Master’s degree, 1% (n = 1) had completed a BMed-
Sc(Hons), 21.4% (n = 21) had a PGDip, 7.1% (n = 7) had a PGCert, while 
68.4% (n = 67) had no higher qualifications.

Faculty positions
Publication in the NZMSJ was significantly associated with higher at-
tainment of academic faculty positions (univariate OR 2.90, 95% CI 
1.01–8.30, p = 0.047). Of the NZMSJ authors, nine individuals (18.4%) 
had attained a faculty position: one professor, one associate profes-
sor, four honorary/senior lecturers, and three junior academic staff. 
Seven controls (7.1%) attained a faculty role: none held professorial 
positions, while there were four honorary/senior lecturers, and three 
junior academic staff.

Multivariable analysis
A multivariable conditional logistic regression model was construct-

ed to adjust for the confounding effect of higher degree and faculty 
position attainment on postgraduate publication rates (n = 147) (Table 

2). This identified that postgraduate publication was independently 
predicted by student publication in the NZMSJ (OR 2.64, 95% CI 
1.23–5.68, p = 0.01), when adjusted for these factors. As expected, 
faculty appointment (OR 22.22, 95% CI 2.80–176.18, p = 0.003) was 
also highly predictive of publication, however attainment of a higher 
degree appeared to have no effect on post-graduation publication. 
All individuals who had completed a PhD had published at least one 
post-graduation article.

Table 2. Regression analysis results predicting post-graduation publication 
(n = 147) 
Variable OR β 95% CI P value
NZMSJ publication a 2.64 0.38 1.23–5.68 0.01* 
Higher degree a 1.21 0.83 0.57–2.54 0.62
Faculty position a 22.22 0.05 2.80–176.18 0.003* 
Overall model fit; R2 = 0.18

* Indicates statistically significant (p < 0.05)
a As compared with gender, university-, and graduation year-matched controls

Discussion

To our knowledge, this is the first study to assess the short- and long-
term impact of publication in a MSJ as a medical student on future 
academic achievement. Findings from this study reveal that student 
publication in the NZMSJ is associated with higher rates of Pub-
Med®-indexed publications, increased completion of higher academ-
ic degrees, and increased rates of appointment to faculty positions 
post-graduation.

The clinical academic workforce (individuals with training in both 
medicine and research) plays a critical role in bridging the gap between 
biomedical research and clinical practice.2 However, recent reports 
from different countries indicate that the number of clinical academics 
has decreased or stagnated over the past few decades.1,2,12–14 In addi-
tion to the several educational programmes and measures introduced 
by medical schools, findings from this study support the role of MSJs 
in developing academic skills amongst medical students and cultivating 
future clinical academics.

Multiple studies have shown medical student participation in re-
search is associated with long term success in academia, including 
peer-reviewed publications, grants, and attainment of faculty posi-
tions.1,15–17 Indeed, a recent meta-analysis by Amgad et al. identified 
that students who participated in research during medical school 
were twice as likely to publish following graduation, and were over six 
times more likely to pursue an academic career.1 The present analysis 
adds to this body of work, and is the first to demonstrate that publi-
cation in a MSJ as a medical student is associated with both short- and 
long-term academic success.

Previous research has demonstrated that medical students across 
the globe are interested in conducting research, and in pursuing aca-
demic careers.1,18 Furthermore, their work often results in a publish-
able product, with approximately 30% of medical student research 
resulting in a publication in the mainstream medical literature.1,19,20 
However, there is a considerable mismatch between the proportion 
of students reporting an interest in research and their actual par-
ticipation in research, which have been reported as approximately 
70% and 30% respectively.1 Even for students who do participate in 
research, up to 70% of this work remains unpublished,1,19,20 represent-
ing an opportunity for interventions such as MSJs to support stu-
dents to publish their work and develop their academic skills. Previous 
analyses have shown that a minority of student research publications 
(< 5%) are in MSJs compared to the mainstream literature.19,20 Surveys 
have identified that students often have a positive attitude towards 
publishing, but encounter several barriers, including perceived lack of 
research opportunities, not being supported to publish by their su-
pervisors, not having the confidence or skills to write a paper, as well 
as time and financial constraints.2,18,21 In addition to these common 
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barriers, fear of rejection by journals is also a commonly cited reason 
by researchers for not publishing their work.22

While publication in mainstream peer-reviewed journals is gener-
ally regarded as a key indicator of individual and institutional research 
productivity,1 MSJs have an important role in supporting students 
to publish their work and developing future clinical academics. The 
supportive student-friendly environment of MSJs likely encourages 
students to prepare and submit work that would otherwise not be 
published.3 MSJs thus provide an important opportunity for students 
to attain and develop academic research skills at an early stage in their 
career, increasing the likelihood of subsequent research participation 
and pursuit of academic careers. However, other factors are also im-
portant in the development of academic clinicians, including clearly 
defined academic training pathways,13,14,23 and mentorship by senior 
researchers in supporting students.24

Considerable attention has been given to the gender gap in aca-
demic medicine, with numerous published studies showing females are 
less likely to hold senior academic positions,12,25 publish in mainstream 
medical journals,26 and to be appointed as editorial staff of journals.27,28 
Just under 40% of NZMSJ student authors in this analysis were female, 
however we have recently shown that this gap has narrowed when 
including more current data.6 Pre-graduation publication rates were 
not significantly influenced by gender, but analysis of post-publication 
graduation rates showed that males were significantly more likely to 
publish in PubMed®-indexed journals. These findings suggest that the 
gender gap in academic medicine develops and/or widens following 
graduation from medical school. Therefore, targeted strategies to 
address this gap may be most effective if introduced during medical 
school, or early following graduation, though this remains an area for 
future research.

Findings from this study need to be considered in light of certain 
limitations. The retrospective design of the study does limit data on 
other important variables including NZMSJ student authors’ partici-
pation in research activities during medical school and interest in re-
search as a future career.29 Furthermore, the use of a single MSJ, the 
NZMSJ, which predominately caters for medical students from New 
Zealand, does limit the generalisability of the findings to other co-
horts/MSJs. Despite the comprehensive search strategy which utilised 
multiple databases and online registries, it is possible that some data 
(e.g. completion of higher academic degrees and PubMed-indexed 
publications) were missed which may have affected the results of the 
study. The associations detected in this study may not necessarily be 
causal. The analysis included a relatively small, self-selected cohort of 
students who published in the NZMSJ. For example, students who 
are already interested in academic careers are more likely to be in-
volved in research and motivated to publish their findings than their 
peers. This and other unmeasured potentially confounding variables 
could explain the associations observed in this study. Furthermore, 
students may have published in other international MSJs not included 
in this analysis, though based on the experience of the authors, this is 
extremely rare and unlikely to have influenced the results.

Future work should consider prospective assessment of students’ 
perceptions of MSJs, and their perceived impact on interest in re-
search and academic careers. Prospectively measuring and controlling 
for the motivations of students to pursue academic careers may also 
be of value. Furthermore, several other MSJs exist around the world,4 
and the findings of this study represent only a small cohort of authors 
from one MSJ in a single country. Replication of these findings in other 
independent cohorts is needed to validate and confirm the findings 
of the present study.

Conclusion

Publication in a MSJ as a medical student is associated with increased 
publication in the mainstream medical literature pre- and post-gradu-
ation, increased completion of higher degrees, and higher attainment 

of academic faculty positions. These results suggest a novel strategy 
to further develop the clinical academic workforce: MSJs have an im-
portant role in developing academic skills amongst medical students 
and cultivating future clinical academics. Medical schools and funders 
of academic research should support the development and mainte-
nance of MSJs financially and intellectually. Targeted interventions to 
reduce the gender gap in post-graduation publication rates may be 
most effective if introduced at the medical school level. Future work 
should aim to explore barriers and motivating factors.

Availability of data and materials

Subsets of data are available from the corresponding author on rea-
sonable request.
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Medical student journals: 
promoting academic research 

and publishing
Ibrahim S. Al-Busaidi

INVITED FEATURE

Medical students have made significant contributions to science and 
medicine throughout history. Such landmark contributions include 
the discovery of insulin, heparin, and the sinoatrial node.1 The im-
portance and benefits of early exposure to scholarly activities have 
recently been scrutinised. Participation in undergraduate medical re-
search is associated with short- and long-term scholarly achievements, 
including improved research knowledge and skills, increased interest 
in future involvement in research, peer-reviewed journal publications, 
grants, and appointment to faculty positions.2,3 A recent meta-analysis 
by Amgad et al. found that students who took part in research during 
medical school were more than twice as likely to publish at least one 
article post-graduation, more than three times as likely to participate 
in research activities later in their career, and over six times as likely 
to pursue a career in academic medicine.3 Medical schools across the 
globe have systematically incorporated research education and train-
ing pathways into their medical curricula.3 In New Zealand, several 
research training programmes, both formal and informal, are availa-
ble to medical students. These include intercalated research degrees 
i.e. Bachelor of Medical Sciences with Honours (BMedSc(Hons)) or 
Doctor of Philosophy (PhD), summer studentships, and mandatory 
research projects (Figure 1).4 Recently, studies have examined aca-
demic outcomes from these programmes and found them to result 
in tangible research outputs, with a journal publication rate ranging 
between 8.4–33%.5–8 This is comparable to the average publication 
rate of medical student research worldwide (30%).3

 

Figure 1: Research opportunities for medical students in New Zealand

Medical student journals (MSJs) are student-led and edited peer-re-
viewed periodicals that primarily publish student-authored scholarly 
work.9,10 There are over 20 English-language peer-reviewed MSJs in-
cluding the New Zealand Medical Student Journal (NZMSJ), Australian 
Medical Student Journal, Harvard Medical Student Review, and McGill 
Journal of Medicine.9 MSJs provide medical students with avenues to 
share their scholarly work, exchange research ideas, and familiarise 

themselves with the publishing and peer-review processes.4,10

Although MSJs represent a well-established academic medium with 
some journals now running for close to a century,9 some educators 
continue to discourage students from utilising such channels to dis-
seminate their work.10 Lack of official journal impact factor and Med-
line® indexation, presumed poor quality of published articles, and 
opaque peer-review policies are some of the reported reasons for 
steering students toward more conventional journals.9 

Despite these concerns, MSJs are uniquely positioned to promote 
scholarship among medical students in this era of a declining physi-
cian-scientist workforce. A recent novel study found publication in an 
MSJ to be associated with long-term academic achievements. In their 
matched-cohort study, Al-Busaidi and colleagues reported that medi-
cal students who published in the NZMSJ were more likely to publish 
in PubMed®-indexed journals (odds ratio [OR] 3.09, p = 0.001), ob-
tain a PhD (OR 9.21, p = 0.004) or any higher academic degree (OR 
2.63, p = 0.007), and attain academic positions (OR 2.90, p = 0.047) 
following graduation compared to gender-, university-, and graduation 
year-matched controls.11 The NZMSJ is a student-run, Google Schol-
ar-indexed, national peer-reviewed journal that primarily publishes 
original and non-original contributions authored by medical students. 
The journal employs a double-blinded peer-review policy and since 
its launch in 2004 it has published over 300 articles distributed over 
29 issues.12

Although publication during medical school is associated with fu-
ture academic success, around 70% of research performed by medical 
students worldwide is unpublished.3 In New Zealand, approximately 
two-thirds of intercalated degree and summer studentship projects 
remain unpublished.6–8 Reasons for non-publication are complex and 
include poor support by supervisors, perceived lack of academic pub-
lishing skills, fear of rejection, and time and financial constraints.7,13,14 

MSJs, as an alternative outlet for research, can provide a remedy 
for this problem. Currently, a small percentage of student-authored 
articles (3.4%) in the NZMSJ during the period 2004–2017 were 
contributed by medical students completing an intercalated research 
degree.12 Moreover, the road to academia is long and filled with chal-
lenges. Success in early research experiences including publishing are 
highly reinforcing and counteract the all-too-common lack of con-
fidence that may dissuade students from pursuing research.10 The 
supportive environment in MSJs affords students an opportunity to 
experience the peer-review and publishing processes and supports 
them to disseminate their work, thereby promoting future participa-
tion in research.4,11

The mounting pressure on students to establish competitive port-
folios for residency or specialist training applications may, unfortu-
nately, motivate some to seek fast publication in predatory journals.15 
This, in turn, may result in serious repercussions such as publishing 
low-quality and possibly fraudulent research, tarnishing students’ and 
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institutions’ reputation, and wasting scarce financial resources. All 
MSJs are peer-reviewed, and most of them are funded and published 
by academic institutions.9 Therefore, they should be promoted as an 
alternative medium for trainees’ scholarly work. 

 In conclusion, MSJs play a critical role in promoting academic med-
icine among students. Medical schools and educators would be well 
advised to continue to support MSJs intellectually and financially. 
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The value of mentoring and the 
ASMS-NZMSA Mentoring Programme

Josephine Stonyer

The wellbeing of medical students is a pressing issue both within New 
Zealand and globally. The journey through medical school is unique, 
filled with new experiences, opportunities, learning, challenges, and 
insights; concurrently, however, there are a variety of stressors and 
pressures that can negatively impact student wellbeing.1 With increas-
ing awareness, strategies are being implemented to tackle this issue.2 
This article will explore common stressors experienced by medical 
students and the impact of these stressors; the value of mentoring 
as one avenue to improve student wellbeing; and introduce the excit-
ing Association of Salaried Medical Specialists (ASMS) and New Zea-
land Medical Students’ Association (NZMSA) Mentoring Programme, 
launched in 2019 throughout New Zealand. 

The informal NZMSA Report on the NZMSA Wellbeing Survey 
2018 identified demanding academic workload, financial hardship, 
and long hospital hours as the most significant factors that impact-
ed wellbeing among surveyed New Zealand medical students.1 Other 
factors included challenges of the clinical environment – for exam-
ple bullying, discrimination, and emotionally or ethically challenging 
situations; medical school factors such as a lack of support and the 
negative impacts of a dominant social culture; and personal and life 
stressors including illness and family crises.1 Wider literature supports 
these findings, and also identified the pressure to meet the high ex-
pectations placed on medical students by themselves their family and 
friends, or the medical school as a noteworthy negative influence on 
student wellbeing.3,4 

Furthermore, a lack of support for students can exacerbate these 
stressors. Social support structures may be impeded due to frequent 
rotation through clinical placements. This can, for example, limit 
continuity of collegial support, and isolate students, geographically 
or otherwise, from family and friends. Students may also experience 
barriers to seeking treatment, including: stigma surrounding mental 
health; concern that issues raised may jeopardise clinical placements; 
and poor accessibility, availability, and affordability of services.2–4 

It is therefore not surprising that a growing body of literature de-
picts a concerning state of mental health and wellbeing among medi-
cal students. Students often describe feelings of isolation, unrelenting 
stress and pressure, exhaustion, inadequacy, self-doubt, and uncer-
tainty.1,2 A comprehensive meta-analysis estimated that globally, nearly 
one-third of medical students experience depression.5 The Australi-
an National Mental Health Survey of Doctors and Medical Students 
found medical students had nearly three times higher rates of very 
high psychological distress compared to the general population: 9.2% 
compared to 3.1%.6 Moreover, 52.3% of medical students surveyed 
experienced burnout, characterised by emotional exhaustion, dep-
ersonalisation, and low personal accomplishment.6 One in five stu-
dents (20%) had experienced suicidal thoughts in the past 12 months.6 
Mental health was typically worse among females, indigenous medical 
students, and those on remote clinical placements.6 Once again, other 

studies support these findings and have also cited higher rates of anx-
iety and substance abuse, poorer physical health, and poorer quality 
of life among medical students.2 Finally, it is also important to highlight 
the wider impact of poor mental health and wellbeing among medical 
students. This has been linked to, for example, impaired academic 
performance, professionalism, and social relationships; and reduced 
compassion, empathy, and patient care.2,6 

Given this, urgent action is needed to improve medical student 
wellbeing. Advocates strongly endorse a multifaceted approach across 
multiple levels of medical education. This can include, for example, 
student support programmes like mentoring or peer support, univer-
sity and clinical site student support initiatives, and medical education 
curriculum changes.2,4 

Mentoring is regarded as a key strategy that has a valuable role in 
improving medical student wellbeing.2,4,7 A widely accepted definition 
of mentoring can be drawn from the report by the Standing Commit-
tee on Postgraduate Medical and Dental Education (SCOPME). This 
defines mentoring as: 

a process whereby an experienced, highly regarded, empathetic per-
son (the mentor) guides another (usually younger) individual (the 
mentee) in the development and re-examination of their own ideas, 
learning, and personal and professional development. The mentor, 
who often (but not necessarily) works in the same organisation or 
field as the mentee, achieves this by listening or talking in confidence 
to the mentee.8 

Historically, mentoring programmes have aimed to provide stu-
dents with a source of career advice and guidance, and an opportunity 
for professional networking. With the rising awareness and concern 
for student wellbeing, however, more recently established mentoring 
programmes have been focussed on improving student wellbeing.7,9,10 
In brief, by providing an avenue of support, mentoring can simulta-
neously reduce isolation that students may experience, and provide 
students with a space to process and discuss challenges and stressors, 
ultimately improving wellbeing.7,9,10 

Mentoring can exist in many forms: peer to peer, doctor to stu-
dent, in groups, one on one, in person, online, and for varying lengths 
of time.7,11,12 Mentoring programmes may be targeted to specific 
groups, for example: Māori, rural, female, or LGBTQI+ students, who 
often face additional stressors and therefore may experience poorer 
wellbeing.7,11,12 While every mentoring structure has both benefits and 
challenges, this article will focus on one on one, doctor to student 
mentoring to foster student wellbeing. 

One example of a successful mentoring programme that had sig-
nificant positive impact on student wellbeing was run at the Karo-
linska Institutet. Medical students in their first year of clinical place-
ments were paired with physicians at Södersjukhuset, a large teaching 
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hospital. The primary aim was to facilitate personal and professional 
development of students in their transition to the clinical environ-
ment.13 Over 80% of students surveyed reported receiving emotional 
support, guidance, and perspective when discussing issues with their 
mentor.13 Sixty-nine percent found the programme beneficial in their 
orientation to the clinical environment, and 62% reported increased 
self-confidence.13 Students were able to question and share experi-
ences in a safe, non-judgmental environment, and benefited from 
mentors who were further ahead in their career sharing their own 
similar past experiences, coping strategies, learning, advice, and in-
sight. Mentors also provided continuity of support throughout fre-
quently changing clinical rotations. These factors provided students 
with a sense of security and support in their transition to the clinical 
environment; reduced feelings of isolation; and increased optimism 
and motivation. Additionally, students greatly valued their mentor be-
ing separate from their clinical team, enabling them to be more hon-
est and open without concern for conflicts of interest.14 

This programme highlights the benefit to student wellbeing that 
can be accrued through mentoring. Mentoring connects students with 
an ongoing source of support, enabling them to discuss challenges or 
stressors they face, and seek advice.13,14 Critically, this means issues and 
concerns can be managed at the time, preventing their accumulation 
and development into larger issues that impact on wellbeing.10,15 

Stenfors-Hayes and colleagues also found mentors attained value 
through involvement in this mentoring programme.16 Mentors most 
commonly described their experience as rewarding, inspiring, and en-
joyable. They valued the opportunity to increase their understanding 
of students’ perspectives and experiences in the clinical environment; 
some mentors even reported changing their own clinical behaviour as 
a result. Mentoring also encouraged them to reflect on their teaching, 
along with challenging issues in medicine like ethical dilemmas and 
gender equity. Overall, 74% of mentors reported personal develop-
ment, and 50% professional development, through involvement in the 
programme.16 Mentoring relies on generosity and commitment from 
mentors; therefore the positive evaluation by mentors of their gain 
from involvement is encouraging. 

Recognising the potential benefits of mentoring, NZMSA, in part-
nership with the Association of Salaried Medical Specialists (ASMS), 
launched the ASMS-NZMSA Mentoring Programme in July 2019, 
which is summarised in Figure 1. Fourth year students were matched 
in one on one mentoring partnerships with Senior Medical Officers 
(SMOs). The programme has a focus on medical student wellbeing at 
its core, with four key aims to: 
 V Develop and foster wellbeing and resilience, not career coaching or 

specialty-specific advice 
 V Reduce isolation and confusion for medical students throughout 

their medical training 
 V Empower medical students through having access to mentors who 

can provide wisdom and advice 
 V Upskill clinicians in communication and mentoring 

 
In the inaugural year of the programme, 127 student-SMO pairs 

were matched across New Zealand (unpublished data, ASMS-NZMSA 
Mentoring Programme, 2019). Over 200 SMOs expressed interest in 
mentoring, a testament to the desire and willingness of senior doctors 
to support and guide medical students (unpublished data, ASMS-NZM-
SA Mentoring Programme, 2019). All participants self-nominated their 
interest in the programme, and had the option of in person or online 
mentoring. The majority of students (68.5%) opted for in person meet-
ings; the remainder had no preference or preferred online meetings 
(unpublished data, ASMS-NZMSA Mentoring Programme, 2019). Stu-
dents from all four clinical schools were engaged in the programme: 54 
students from across all six clinical sites of the University of Auckland 
School of Medicine; 30 students from the University of Otago, Wel-
lington; 25 students from the University of Otago, Christchurch; and 
18 students from the Dunedin School of Medicine (unpublished data, 
ASMS-NZMSA Mentoring Programme, 2019). 

NZMSA and ASMS hope that the programme can deliver support 
and empower students in their development as medical professionals. 
Feedback from the programme in the inaugural year was encouraging. 
Hasini Atuluwage, a fourth year student of the University of Auckland 
School of Medicine, based in Tauranga, reflected positively on her 
experience in the ASMS-NZMSA Mentoring Programme, deriving 
valuable support and insight from her mentor: 

I enjoyed meeting with [my mentor] in person in a casual setting to 
talk about my experiences and anything else. I could ask for advice 
if I wanted to but mostly it was just helpful knowing that I had 
someone I could talk to about things. She had very similar views to 
me so we had several discussions about things that I constantly find 
challenging in the clinical environment, and although her job is not 
to solve these, it is helpful to gain perspectives from someone who 
has lived through similar issues. 

I also found it an excellent way to gain knowledge of what her life 
is like as an ED SMO and to create relationships with people in dif-
ferent places when I don’t have connections like this through family 
or friends (unpublished data, ASMS-NZMSA Mentoring Programme 
Survey, 2019). 

She commented on the importance of minimising conflicts of in-
terest in the mentoring partnership: “I liked that [my SMO] did not 
have any involvement in my placement as she did not actually work 
at the hospital I was placed. This meant that I did not have to worry 
about how this would impact my placement in any way” (unpublished 
data, ASMS-NZMSA Mentoring Programme Survey, 2019). 

Hasini also described how her experience in the programme 
broke down some barriers in the traditional hierarchy of medicine: 

“I enjoyed getting to know my SMO as she was quite similar to me, 
and this really helped me to see SMOs as people that I can be myself 
around” (unpublished data, ASMS-NZMSA Mentoring Programme 
Survey, 2019). 

The development and launch of this programme, and its success in 
its first year, is a testament to the hard work and commitment of past 
NZMSA teams from 2017–2019, and ASMS. Particular acknowledge-
ment is extended to Benjamin Alsop-ten Hove (NZMSA Vice-Pres-
ident External 2019), Charlie Lin (NZMSA Wellbeing Officer 2019), 
Dr  Ajda Arsan (NZMSA Vice-President External 2018), Dr Emma 
Wilson (NZMSA Wellbeing Officer 2018); and the ASMS team, Sa-
rah Dalton, Dr Jeff Brown, and Dr Annette van Zeist-Jongman. The 
ASMS-NZMSA Mentoring Programme is entering its second year in 
2020, and NZMSA and ASMS aim to continue to strengthen the pro-
gramme in its ability to support and foster wellbeing among medical 
students in New Zealand. 

In conclusion, efforts to improve medical student wellbeing are 
a priority. A journey which students enter with passion, hope, and 
energy can have significant negative impact on their mental health and 
wellbeing, leading to high levels of distress, depression, suicidality, and 
burnout among medical students.2,5,6 Mentoring programmes, such as 
the ASMS-NZMSA Mentoring Programme launched in 2019 through-
out New Zealand, are recognised as a valuable strategy to improve 
student wellbeing. Programmes draw on and enhance the strong col-
legiality and teamwork inherent in medicine to connect students with 
an ongoing source of support, and provide a space to discuss challeng-
es or stressors and seek advice. Current evidence demonstrates their 
success in improving wellbeing among medical students.7,11–14 Ultimate-
ly, a resilient, well supported, connected, and empowered student can 
thrive at medical school, and onward into their career. 
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ASMS-NZMSA Mentoring Programme

2019 Overview

In 2019, NZMSA (New Zealand Medical Students’ Association) in collaboration with the doctors’ 
union ASMS (Association of Salaried Medical Specialists) launched a joint mentoring programme 
that connected 4th year medical students and SMOs across the country.  

Aims of  this programme:

To develop and foster wellbeing and resilience, not career coaching or specialty-specific
advice
Reduce isolation and confusion for medical students throughout their medical training
Empower medical students through having access to mentors who can provide wisdom and
advice
Upskill clinicians in communication and mentoring

207 SMOs interested  
130 students interested

Students preferring in person meetings:
87/127 (68.5%)

Students preferring online meetings or no 
preference between online/in person 
meetings:

40/127 (31.5%)

.

. 

. 

. 

I enjoyed getting to know 
my SMO as she was quite 
similar to me, and this 
really helped me to see 
SMOs as people that I can 
be myself  around. I could 
ask for advice if  I wanted 
to but mostly it was just 
helpful knowing that I 
had someone I could talk 
to about things.

- Student Feedback
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”

 Breakdown of Student/SMO Matches
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Successful Matches

Auckland: 54
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Christchurch: 25

Dunedin: 18

© 2020, NZMSA

Figure 1. Summary of the ASMS-NZMSA Mentoring Programme
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You are not alone: an interview with 
the Chief Executive Officer of Chnnl, 

Dr Liz Berryman
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Interview has been edited with the consent and help of Dr Elizabeth 
(Liz) Berryman 

Introduction
If you have ever felt bullied or embarrassed within the workplace, 
Liz Berryman gives us hope to be heard. Although there has been 
a shift away from the hierarchical culture within the hospital sys-
tem, many people fall victim to these old ways, especially as medi-
cal students. 

As Liz explains: “You are not alone.” Having experienced bullying 
first-hand, she was able to not only stand up for herself but also cre-
ate a revolutionary app called Chnnl. Her story of courage in the face 
of adversity shows that we should not give up hope and that there is 
always something to be done. 

As the Chief Executive Officer (CEO) of Chnnl, Liz Berryman has 
an important message to New Zealand medical students — wellbe-
ing is important! She has made admirable contributions to collegial 
wellbeing in health whilst balancing life as a junior doctor, mother, and 
leader in other areas of medicine including board roles with the New 
Zealand Medical Association (NZMA) and Health Informatics New 
Zealand (HiNZ). 

Can you tell us about your path and how you got here?
I’ve wanted to be a doctor since eight years of age. For a variety of 
reasons, I did nursing, which I loved. I worked in the mines in the 
outback of Australia, where I decided to follow my dreams of being a 
doctor. I tried twice for Auckland, but they declined me. I tried for a 
third time in Otago and they accepted me straight away. I started my 
journey of six years of medical school in Dunedin.  

Could you tell us a bit more about the Chnnl app for the 
medical students out there that don’t know about it?
Wellbeing is one of the most important issues for healthcare workers. 
We work in one of the most stressful environments, with a lot of 
what we call “psychological risk”. We have many conversations with 
people around difficult subjects, such as informing a patient of a can-
cer diagnosis, or informing a family that their loved one has just passed 
away. These are things that many people probably wouldn’t face in 
real life, and yet we do this day-in-and-day-out in medicine, so there 
is a toll that this takes on us personally. 

The Chnnl app is a way for us to measure and monitor what is hap-
pening for people on a day-to-day basis, so we can give more support 
to people when they need it. For example, when we have a group of 
people troubled about talking to families around death and dying, we 
are able to give support and education on how to process this per-
sonally. We give feedback to the District Health Boards (DHBs) and 
run relevant workshops and interventions depending on what things 

people are experiencing in a timely manner. Because the Chnnl app 
detects early warning signs of mental distress, it is able to prompt the 
user to get help earlier, and makes it easy and safe to access that help 
in an anonymous and confidential way. 

Did you have an inspiration in creating the Chnnl app?
Yes, very much so! I was on my first ever run on a surgical place-
ment as a fourth year medical student and I was excited about being 
outside of university lectures and into “real life”. I was also excited 
because I was a nurse and I thought that I could finally have a one-up 
on the others. But in fact, no — I was put with a notorious surgeon, 
who decides that he either likes you or doesn’t. Unfortunately for 
me, he decided that he did not like me, and he made it his mission to 
make sure that I knew what the hierarchy was and that I was at the 
bottom of it. He also made a lot of personal remarks about me — 
what clothes I was wearing, how I was more interested in fashion than 
medicine, and that my glasses “were much too big for my face”. He 
also did something known as pimping, which is common in medical 
training, where doctors ask junior students questions which are far 
beyond their year level. This causes students to keep going with an-
swers until they are completely flustered and, in my case, brought me 
to tears every single time. This was always done in front of colleagues 
or on a ward round in front of patients. That wasn’t fair for a fourth 
year who had only been in the hospital for a whole one week.

For the first time in my life I started having panic attacks, sleepless-
ness, and anxiety. I thought it was me, and that I was not good enough. 
I just thought, “Oh my gosh, what am I doing? I am not cut out to be-
come a doctor; I’ll just go back and do nursing.” I went to see the Dean 
of the medical school and told him, “I’m done; I quit.” He laughed at me 
and said, “No, you can’t quit! This is how this particular surgeon teach-
es and you will have to just toughen up and become more ‘resilient’.” 
That paved the way to my hatred of the word resilience! You are talk-
ing to someone who is a leader in so many other areas, and yet was 
failing after four weeks in the hospital. I said to myself, “No, we need to 
do something about this.” I went to see a counsellor who, for the first 
time, told me this is what bullying is. For the first time, I realised that I 
was the victim of bullying and that wasn’t ok. I went back to the sur-
geon with a fellow student and told him how I felt, and that he wasn’t 
seeing the best of me when he yelled at me and asked me questions 
that were beyond my year level. He said he was “very sorry, some oth-
er people have told me similar things”, and that “we will try work on 
it”. From that day he completely changed — he started working with 
me. At the end of the run he told me that he was glad that I had told 
him what I did, otherwise he would have failed me as he thought I was 

“completely incompetent”. It was reassuring that since that run I man-
aged to receive distinctions and passed everything — “so actually, Mr 
Surgeon, it was your teaching style; I’m not an incompetent student!” 
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How did you use this experience to start your journey in 
creating the Chnnl app?
I started talking about my experience to the New Zealand Medical 
Student Association (NZMSA), which I was ironically the President 
of at the time this was all happening. I was surprised that a lot of 
students had experienced the same thing. We conducted a national 
survey of the medical students in New Zealand and found that 54% 
of the students experienced bullying (as per the WorkSafe definition1) 
or sexual harassment whilst on clinical placement in the past year. It’s 
horrific that over half of medical students have experienced this. We 
wanted them to share stories with us about what they’ve experi-
enced and that’s when we started getting really interesting anecdotes. 
There were some sad and incredibly challenging stories that came out. 
I wanted to end the bullying and toxic work culture that was not good 
for patients or our future doctors. Sadly, in my final year at medical 
school we had a colleague in our class who lost his life through suicide 
just six weeks away from graduation. This gave me a reason to contin-
ue the work in supporting the mental wellbeing of healthcare workers. 

I started doing some research around bullying and we created a 
research group called Creating A Positive Learning Environment (CA-
PLE).2 It was set up by Associate Professor Lynley Anderson, from 
the Bioethics Centre at Otago University. The group also included 
Tim Wilkinson, the Dean of the Christchurch Medical School; two 
post-doctoral researchers; and Emma Collins from the Otago Poly-
tech Nursing school. We know nurses are also involved in bullying — 
some of the charge nurses can be bullies and likewise nurses can also 
be bullied by doctors. The research group has been running for more 
than five years now and we have six publications. We undertake re-
search around bullying in the workplace and, more importantly, what 
we can do about it. I didn’t want to be someone who just stood up 
on the soapbox and had a mind about things; I wanted to do practical 
things that could help people. 

As a side project from the CAPLE group we wanted to see what 
medical students wanted to help with their mental wellbeing. This 
was overseen by the Dean of Otago Medical School, Professor Barry 
Taylor. We ran five focus groups with medical students and asked 
what they would like to help with their mental health and tackle the 
big issue of bullying. They informed us that they would like to be able 
to report bullying safety and anonymously. They didn’t want to go 
through the medical school as they were scared it would be put on 
their record. The students also wanted to report events whenever 
and wherever they wanted. They wanted to do it on their phones 
which they could access at 2am in the morning if they were feeling 
down. They said they wanted an app! 

We got a medical student who had a previous life in database com-
puter science and he designed the app for us. Reflecting back on the 
iterations we completed, I am very grateful for his help. We launched 
the app — now Chnnl, previously named Particip8 — and completed a 
feasibility study which was published in the Journal of Medical Internet 
Research.3 I went over to the Royal College of Surgeons at Adelaide and 
presented at a conference there based on our research. There were 
only six people in the room. People were presenting their PhDs, and I 
was the little New Zealander, only a fifth year medical student at the 
time, presenting the Particip8 app research. From that, to my complete 
surprise, it won the best education prize! I won $500 Australian and 
they put our research into the Royal College of Surgeons magazine 
which goes out to every single surgeon in Australia and New Zealand! 

After that, I received messages from all across Australia and New 
Zealand asking if our app could be used for trainees. I thought it was 
just a research project and I didn’t know if the software could handle 
being scaled to go over to Australia. I got an email from Dr Jenny 
Wagener from Middlemore Hospital who wanted the app. As Mid-
dlemore was close to where I lived in Auckland, I decided to pursue 
it whilst on maternity leave. Dr Wagener was our first client. We 
changed the Particip8 app slightly and we got junior doctors going 
through surgical runs and new graduate nurses to use the app for a 
whole year. We got them on board during second quarter, and that 

was when things got really interesting, because I got to see if it really 
worked. It was a good learning curve. This study was presented at 
the HiNZ conference and is being submitted for publication in 2020. 

What reflections do you have when looking back at your 
journey in creating the Chnnl app? 
Let’s say it is the one thing that keeps me going! Being a junior doctor 
is really tough — there are long hours and you do a lot of the grunt 
work, working night shifts and weekends. The fact that I am helping 
other people is the one thing that has kept me focused and really got 
me through this year. You will see it in your colleagues; they are burnt 
out and struggling to get leave, especially in the Auckland region. It 
gives me hope that I can really make a change and make things better. 

What type of impact do you think this app has made? Could 
you tell us some specific examples?
It has definitely raised awareness and continues to do so, especially in 
personal wellbeing. One person pointed out that “it’s hard to know 
that you’re actually quite stressed out”.3 You may feel like you’re hav-
ing a bad day, but sometimes you can’t be sure if that bad day will lead 
to a bad week, bad month, or bad year.

People have found it very beneficial and it does make you feel 
better that the data is not just going into a big black box which no one 
ever does anything about. When you do end-of-run or engagement 
surveys, you sometimes don’t see change from it. The Chnnl app data 
is different because it is a daily check in, the data is almost real time, 
and people who can make changes, like educational supervisors, are 
reading and responding to the data on a weekly and sometimes daily 
basis. They can make a change for their department and as soon as 
this happens, we see more users engaging with the app and more 
feedback coming in. It is helping a large organisation like the DHB 
create change quicker. 

What challenges did you have when you were creating and 
innovating this app?
We encountered many challenges. Dealing with something like mental 
health/suicide, we have to go through the highest level of ethics. All 
the ethical committees have different questions that you have to re-
ceive legal advice on. 

The other challenges were technical in nature. When the app grew 
and we outsourced the development side, that was very expensive 
and time consuming. They told us it would have taken three months 
but ended up taking a whole year. There are always bugs and things 
going down which makes it quite stressful in itself! But it’s a great 
learning curve and I now have a new appreciation for all software. 

It seems like it has been working in the medical field 
but do you think this could expand to any other types of 
organisations? 
I have been asked to speak at many different conferences this year. 
For example, HR New Zealand organised some wellness in the work-
place conferences to speak about what I’m doing in health care. The 
response has been overwhelming. I have currently been declining or-
ganisations that are not in health care but I have been in discussions 
with other people keen to invest in the app and I will think about a 
funding round to be able to go outside the health industry. 

The University of Auckland, through UniServices, is helping and 
commercialising the app. To date, we have had Spark New Zealand, 
Tourism Holdings Limited, Z Energy, and ASB Bank show interest in 
the app. It takes a whole year to go through a selling cycle when I’m 
selling to the DHBs, including going through lawyers and the CEO 

— whereas with other organisations, the CEO of the company has 
contacted me. They are determined to push for the app and Z Energy 
wanted to go live within two weeks! I had to tell them I couldn’t do 
that because it the app is very specific for health care. We need to 
look at research around psychological risk outside of healthcare and 
change the app slightly for organisations outside of health. 
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It’s exciting; it’s like public health, where you can help a lot of peo-
ple. Working in a hospital, we may help around 20–30 people daily 
but doing something like this enables us to help 1000 people a day! It 
involves the public health approach where prevention is better than 
cure. 

You never know what ideas you may have as a medical student or 
a junior doctor that might just change your entire life forever or the 
lives of other people.

For the people out there going through difficult times, what 
would be your personal message for them?
My message would be to not give up hope. There is always something 
that can be done. There are a lot of good people out there so don’t 
hesitate to reach out to people and ask for help and support.

There is a great organisation called Wahine Connect which is help-
ing women get mentoring and is a great way to engage. If you get on 
well with a consultant, registrar, or even house officer, you can ask 
them to informally mentor you. It’s great to have someone to speak 
to who is a few years ahead and can give you wise advice. 

Secondly, you are not alone. The survey that we did showed that 
54% go through this. It may be reassuring to know that you are not 
the only person experiencing this and it is okay to talk about things. 

If people would like to see what is going on, how would they 
do that? 
Website: www.chnnl.app
Follow us on Facebook and Instagram: Chnnl
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Health politics and Māori equity: 
euthanasia, cannabis, and the 

abortion law reform
Emma Espiner

Welcome to the second NZMSJ Māori Health Review. In this edition, 
the author looks ahead to issues facing the electorate this year: assist-
ed dying, cannabis legalisation and control, and abortion law reform. 
The decision to bring the End of Life Choice Act 2019 and the Cannabis 
Legalisation and Control Bill into law will be decided by referendum at 
the general election, with the Abortion Legalisation Bill voted into law 
in March. Each has implications for Māori health equity. The context 
in which these changes may be enacted are assessed and the expert 
views and evidence for their impact on Māori health are considered. 

NZMSJ readers know that these are hotly debated issues with a 
wide range of views among both students and health professionals. In 
this article, the author is not attempting to assign a moral imperative 
to support or reject any of the proposed changes, but to stimulate 
thinking about the social justice issues inherent in these proposed law 
changes for Māori health.

End of Life Choice Act 20191

At the general election voters will be asked: “Do you support the End 
of Life Choice Act 2019 coming into force?” The Act’s purpose is to 
give people who have a terminal illness and who meet certain criteria 
the option of lawfully requesting to end their lives. It will also establish 
a lawful process to assist those eligible to exercise this option. 

The Act proposes to enable the Director General of Health to es-
tablish the Support and Consultation for End of Life in NZ (SCENZ) 
Group. This group will create and maintain a list of eligible health 
professionals who are willing to support those who request to end 
their lives.1 

Should the referendum succeed, medical practitioners will have a 
choice to participate or to conscientiously object. Those who object 
must inform the person of their conscientious objection and of their 
right to ask the SCENZ Group for the name and contact information 
of a medical practitioner who will assist them.1 

The New Zealand Medical Association (NZMA) submission to the 
Justice Select Committee conveyed opposition both in principle to 
the concept of physician assisted suicide, and to the Bill as it was 
written at the time of submission.2 The NZMA stated that the Bill was 
ethically incompatible with the practice of medicine and that it would 
fundamentally change the doctor-patient relationship. 

Similar sentiments are expressed by The Royal New Zealand Col-
lege of General Practitioners (RNZCGP) in their submission.3 While 
the RNZCGP acknowledges a range of views among their members, 
they clearly state that they are unable to endorse the Bill. They also 
emphasize the difficulty in providing accurate prognoses in terminal 
conditions, and the need to invest in palliative care and specifically to 
invest in culturally appropriate palliative care for Māori. The RNZCGP 
urged the Government to facilitate a public information campaign on 
the definition of euthanasia and physician assisted suicide, noting that 
both are poorly understood among the public.3 

A recent survey of New Zealand doctors and nurses provides in-
sight into some of the drivers of health professionals’ views on eu-
thanasia (called “Assisted Dying” in the survey).4 The survey found 
30–40% of doctors supported assisted dying, with a higher percent-
age of nurses supportive at 67%.4 The authors state this is consistent 
with evidence from international studies. They found that the most 
commonly held views among those supportive of assisted dying in-
cluded respect for patients’ autonomy of choice at the end of their 
lives, and philosophical beliefs about a person’s right to die with digni-
ty. The most common reasons to not support assisted dying included 
a belief that it did not fall within the remit of a health professional’s 
role, that it would offer an avenue for abuse of vulnerable patients, 
and that existing palliative care services are sufficient.4 The New Zea-
land Nurses Organisation (NZNO) recommend the inclusion of man-
datory cultural competence requirements across the SCENZ Group 
and in the legislated roles of those involved in end of life care in their 
oral submission.5 Disability, palliative, and aged care advocates have 
expressed concerns about the opportunity for abuse of marginalised 
groups including Māori through the enactment of this legislation.6

In contrast to the concerns of some health professionals and ad-
vocates, public polls have reported a majority of public support for 
the rights of patients to make end of life decisions, including to end 
their own lives, when there is a terminal diagnosis present. A Horizon 
Research poll conducted in 2019 on behalf of advocacy group End of 
Life Choice Society found 74% of respondents answered “yes” to the 
question, “Do you support a law change to allow medical practition-
ers to assist people to die, where a request has come from a mentally 
competent patient, 18 years or over, who has end stage terminal dis-
ease and irreversible unbearable suffering e.g. cancer?”7 The research 
group note that support for medically assisted dying has trended up-
wards since their first survey on the subject in July 2012, which found 
63% supported a law change.8 

While the NZMA, RNZCGP, and NZNO each reference concerns 
for health equity for Māori with respect to the Act,2–4 there is a pau-
city of literature relating to Māori perspectives of end of life care, 
euthanasia, and physician assisted suicide.9,10 A study published in the 
New Zealand Medical Journal (NZMJ) examined the demographic 
and psychological factors which correlate with support for euthana-
sia.11 The authors found that Māori ethnicity did not predict support 
nor objection to the practice, whereas Asian and Pacific peoples were 
more likely to be opposed to euthanasia than NZ European groups. 

Writing in the NZMJ, Anderson et al. (2017)9 note there are two 
small qualitative studies9,10 which have contributed to the understand-
ing of Māori attitudes towards physician assisted dying. However, 
much more research is needed to fully appreciate the issue. The au-
thors of one of these qualitative studies voice their concern regarding 
potential harm to Māori: without full compliance and an appreciation 
of the breadth and depth of tikanga Māori and perspectives around 
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end of life practices, any legislation which enables physician assisted 
death risks significant harm to Māori.9 

Cannabis Legalisation and Control Bill12

The second referendum taking place alongside the general election 
in 2020 relates to drug law reform. Voters will be asked: “Do you 
support the proposed Cannabis Legalisation and Control Bill?” This 
referendum asks whether the recreational use of cannabis should be 
legalised and is accompanied by a draft bill so that voters are informed 
about the proposed direction the government intends to take if the 
referendum result favours law change.12 

The use of cannabis under the supervision of a medical practition-
er has already been legalised under the Misuse of Drugs (Medicinal 
Cannabis) Regulations 2019.13 From 1 April 2020, a medicinal cannabis 
agency will be established to administer the scheme. This is separate 
to the 2020 referendum and medicinal cannabis will remain within the 
law regardless of whether or not recreational use is legalised. 

By the age of 21, approximately 80% of New Zealanders have 
tried cannabis.14 Māori have higher rates of cannabis use than any 
other population group at 25% in the last 12 months, compared with 
11% of European/Others, 9% of Pacific people, and 2.9% of Asians.15 
Māori men have higher rates of use than Māori women at 32% com-
pared to 19% respectively.15 Drug harm from cannabis use in New 
Zealand has been quantified in the Drug Harm Index at $1.2 billion 
NZD or $47,000/kg, annually comprising personal, community, and 
intervention costs.16 This compares with $364 million NZD for am-
phetamine-type stimulants annually, which attract $1,239,000 of harm 
per kg. This reflects the greater harm caused by amphetamine-type 
stimulant use but their relative lack of regular users compared with 
cannabis.16 

Expert advisors to Parliament on drug law reform state that the 
main health risks of cannabis use are: involvement in a motor vehicle 
accident; respiratory illnesses; dependence; and detrimental effects 
on those with existing mental health problems, including the potential 
onset of schizophrenia earlier than it would have otherwise occurred 
in vulnerable individuals.17 

Exacerbating the health-related harms from cannabis use, prose-
cutions for possession, use, supply, and distribution of cannabis have 
punished Māori more than other ethnic groups.18 In a 2007 report 
into the over-representation of Māori in the criminal justice system 
commissioned by the Department of Corrections, an ethnic bias in 
action beyond what could be explained by factors such as severity 
and frequency of offending was identified.18 The authors of the report 
also inferred that Māori were inadequately served by the legal pro-
fession, highlighting the increased incidence of “guilty” and “no plea” 
when prosecuted, and the lower rates of the use of diversions.18 Fig-
ures from the Ministry of Justice supplied to the New Zealand Drug 
Foundation under the Official Information Act show that in 2018, 
Māori made up 41% of those convicted of a cannabis related offence, 
despite only representing 16.5% of the overall population.19

An independent poll conducted by Horizon Research, commis-
sioned by Māori current affairs show The Hui reported 75% of Māori 
participating in the survey said they were likely to support the ref-
erendum.20 This compares with 48% of the general population as 
outlined in a separate Horizon Research poll conducted in December 
2019 on behalf of Helius Therapeutics.21 Horizon Research has con-
ducted several polls on this issue and the numbers have fluctuated, 
with an August 2019 poll showing 39% in support, April 2019 showing 
52% in support, and the highest level of support reported in Novem-
ber 2018 at 60%.20

In contrast, the response from the NZMA to the announcement 
of the referendum was unequivocal.22 In a statement, the Chair of the 
NZMA, Kate Baddock, said, “In addition to the physical harm caused 
by cannabis, its use creates social and psychological harm, particularly 
for younger people, and we are disappointed that the government is 
not showing leadership on a matter that has far-reaching effects for 
all New Zealanders.22(p1)”

Dr Baddock goes on to urge the government to instead focus on 
investment in reducing the social inequalities that increase the risk 
of harm from drug use, including a public education campaign. The 
NZMA statement supports the diversion of users, particularly youth, 
into civil penalties and treatment rather than criminal convictions.22

In a statement following the Royal Australian and New Zealand 
College of Psychiatrists (RANZCP) 2019 New Zealand conference, Dr 
Susanna Galea-Singer, Chair of the RANZCP’s New Zealand Faculty 
of Addiction Psychiatry Subcommittee, notes the range of views of 
the professional body’s members and outlines the College’s position.23 
She says that if legalisation goes ahead it must be regulated heavily 
by the government, underpinned by a harm reduction approach and 
accompanied by a comprehensive education campaign. She reiterates, 

“Cannabis is not a harmless substance and can result in dependency in 
serious cases. If the use becomes problematic, through abuse or de-
pendence, impacting the individual or whānau’s life, it then becomes a 
health service issue.23(p1)”

Abortion law reform 
The Abortion Legalisation Bill was recently brought into law, with a 
conscience vote tallying 68 in favour and 51 against.24

Until now, abortion had been written into sections 10 to 46 of the 
Contraception, Sterilisation, and Abortion Act 1977 (CSA Act),25 sec-
tions 182 to 187a of the Crimes Act 1961,26 and section 38 of the Care 
of Children Act 2004.27 Previously, the law required two certifying 
consultants to authorise a woman’s abortion.25 Conscientious objec-
tion was accounted for in section 46 of the CSA Act25 and section 174 
of the Health Practitioners Competence Assurance Act 2003 (HPCA 
Act)28 which recognise health practitioners’ rights to refuse to provide 
treatment. The New Zealand Bill of Rights Act 1990 (NZBORA)29 
also confers freedom of conscience and belief.

The new law removes abortion from the Crimes Act 1961, and 
allows for a termination of pregnancy to occur before 20 weeks’ ges-
tation without the requirement for a legal test. Abortions taking place 
after 20 weeks’ gestation still require approval that the procedure is 
deemed necessary to save the woman’s life or prevent serious injury.24 

In the year ended December 2018, 13,282 abortions were per-
formed in Aotearoa.30 For comparison, there were 58,020 live births.31 
Trends over time have seen a significant decrease in abortions among 
women aged 15–19 from 26.2/1000 in 2008 to 8.4/1000 in 2018, and 
an increase in the proportion of abortions performed before 10 
weeks of gestation from 46% in 2008 to 64% in 2018.30 Women in 
their 20s have the highest rates of abortion and this has been relative-
ly stable since 2008.30

In a literature review identifying barriers and enablers to Māori 
women’s access to abortion, Rebekah Laurence notes 23.4% of all 
abortions in 2016 were performed on Māori women.32 The majori-
ty of all abortions are performed on the grounds that the mother’s 
mental health would be significantly damaged should the pregnancy 
continue, but Laurence found no analysis of this justification specific 
to Māori women. The literature review also identified specific barri-
ers to access to abortion for Māori women, including lack of cultural 
competence among healthcare professionals. The NZNO agree that 
reform should include strengthening of cultural competency of prac-
titioners involved in abortion care for women in their submission in 
support of reform.33

This is a view also shared by the Abortion Supervisory Committee 
(ASC), the statutory body with responsibility for oversight of abor-
tion provision in Aotearoa, which is comprised of three members ap-
pointed by the Governor-General.25 The ASC notes in its submission 
to the Law Commission inquiry into abortion law that the develop-
ment of models of health care in Aotearoa have involved the “deval-
uing, invalidation and marginalisation of mātauranga Māori through 
the process of colonisation”.34(p62) The authors of the Commission’s 
report state that this is in direction opposition to the public health 
system’s responsibility to Te Tiriti.34 
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The ASC is also responsible for the standards of care for abortion 
services in Aotearoa. Standard 6.3 states:

All Health and Disability service providers need to recognise the 
cultural values and beliefs that influence the effectiveness of ser-
vices for Māori. An abortion service must be provided in a way 
that will contribute to the objectives of He Korowai Oranga (Māori 
Health strategy as referred to in the New Zealand Health Strategy) 
It should aim to improve Māori Health and reduce inequalities be-
tween Māori and Non-Māori.35(p13) 

Elsewhere in the standards examples are given which include con-
sultation and inclusion of Māori in service delivery and design and 
the recognition of cultural practices such as karakia, and discussions 
around the preservation of the products of conception for burial, 
including the provision of appropriate vessels for this purpose.35 

Māori views on abortion have not been well documented in the lit-
erature. Le Grice in 2017 offers the first empirical investigation in this 
area.36 The author finds perspectives on abortion are complex among 
Māori, and are related to the experience of colonisation including the 
importation of Judeo-Christian traditions, the socio-cultural milieu, 
and relationships with whānau. Le Grice cites evidence of pre-colonial 
Māori abortion practices and asserts existing tikanga and matauranga 
relating to induced abortion, while also giving examples of modern 
interpretations of tikanga applied among Māori women to facilitate 
their experience of abortion.36 

The paucity of research in this area, acknowledged among the lit-
erature accessed for this article, suggests we should view the findings 
with caution and encourage continued research to support a cultural-
ly safe enactment of the new law. 

Reflection
It has been demonstrated that there is a paucity of evidence regarding 
both Māori perspectives on these issues, and the potential implica-
tions for Māori health equity. This can be seen as unethical given 
our awareness of the well-documented evidence base for historical 
and ongoing racism in the practice of medicine in Aotearoa. As fu-
ture health professionals we will be required to filter our response 
to issues that test our conscience personally through our duty under 
the law and our responsibility to our patients. This review illustrates 
the multifaceted nature of this task when we prioritise cultural safety 
and equity. Irrespective of our personal views, we must therefore ap-
proach our interactions with Māori with regards to these and all other 
health matters reflecting on whether our practice is culturally safe. 

There are resources available to guide our practice and ensure 
we are working within our responsibility to Te Tiriti including He Ko-
rowai Oranga,37 New Zealand’s Māori Health Strategy, The Medical 
Council of New Zealand’s Best Health Outcomes for Māori: Prac-
tice Implications38 and Statement on Cultural Competence and the 
Provision of Culturally-Safe Care,39 as well as the professional and 
region-specific resources provided by specialist training colleges and 
DHBs. It is important to recognise that the inclusion of culturally safe 
practice means recognising the views of Māori outlined in this piece 
do not replace the need for consultation with Māori individuals and 
their whānau on a case by case basis.

Once we enter the workforce, we will gain relative autonomy in 
practice which necessitates self-direction to maintain our knowledge 
and skills. Curtis et al. (2019)40 clearly show the reasons why cultur-
al safety must be integrated into ongoing professional development 
alongside any other clinical skill. The three political issues outlined in 
this review highlight the changing nature of health policy and the addi-
tional complexity conferred by issues specific to Māori. If we continue 
to develop our pro-equity and cultural safety toolkit, we will be well 
placed to meet the challenges of providing equitable care to all New 
Zealanders once we are working as medical practitioners. 
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Parametric vs nonparametric statistical 
methods: which is better, and why?

Robin Turner, Ari Samaranayaka, Claire Cameron

INVITED FEATURE: STATISTICS PRIMER

The statistical methods used in quantitative research can be described 
as either parametric or nonparametric. These terms are often mis-
understood and thought to be describing the data. They are actually 
used to describe the assumptions underlying certain statistical meth-
ods. Generally speaking, if a statistical method has been developed 
using properties of a particular distribution, there are resulting as-
sumptions that must be adhered to for the validity of its use.  That sta-
tistical method is then described as parametric. The term “parametric” 
refers to the parameters of the underlying statistical distribution. For 
example, the t-test has been developed using normal distribution the-
ory, so it has an underlying assumption that the distribution of the 
sample mean (which is a parameter) is normal. This does not mean 
that the population data or the sample data need to be normally dis-
tributed. We assume that if we took repeated random samples from 
the population and calculated the mean of each, these means would 
follow a normal distribution. Hence, the t-test is a parametric method. 

A common misconception is that “parametric” always refers 
to the normal distribution assumption. Although it is common for 
many of the basic statistical procedures to assume normality (of 
the sampling means), the term parametric also refers to procedures 
that assume other types of distributions such as the binomial or 
Poisson distributions.

There are a suite of tests that people often refer to when talking 
about nonparametric methods (see Table 1). They can also be referred 
to as distribution-free as they assume no underlying formal distribution 
of the estimates. They are alternatives to many of the standard simple 
statistical tests. It is worth noting that each test still has some assump-
tions that need to be checked. For example, the paired sample sign 
test assumes that the two comparison population groups have the 
same distribution (without assuming what this distribution is), and the 
Mann-Whitney U test assumes that number of ties is not large. The 
methods mainly use ranks (where the magnitude of the measures 
are used to create the ranking) or signs (+/−).  Either way, these are 
an efficient approach if the assumptions of the standard tests are 
not met, but they have a major disadvantage, with some information 
about the data being lost by either using the rank or the sign, not the 
magnitude. Table 1 lists some of the commonly used standard statis-
tical tests, along with the nonparametric equivalent. Some of these 
nonparametric tests are basically the same test with a different name 
e.g. the Mann-Whitney U test is equivalent to the Wilcoxon rank-sum 
test and is at times referred to as the Mann-Whitney rank-sum test or 
the Mann-Whitney-Wilcoxon test. This is not to be confused with the 
situation for paired data, where the paired sample sign test and the 
Wilcoxon signed rank test are fundamentally different tests. This can 
make delving into the world of nonparametric tests more confusing, 
as different statistical software packages will use different names for 
tests, so it is important to check what test is actually being used, along 
with the assumptions of that test.

Table 1. Nonparametric equivalents for some commonly used 
parametric methods1

Standard test Nonparametric alternative
One sample t-test One sample sign*

Unpaired t-test Mann-Whitney U
Unpaired t-test Wilcoxon rank-sum
Paired t-test Paired sample sign*

Paired t-test Wilcoxon signed rank
One way ANOVA Kruskal-Wallis (generalisation 

of the Mann-Whitney to more 
than 2 groups)

Two way ANOVA Friedman
Pearson’s correlation Spearman rank coefficient
Correlation with more than 
two variables

Kendall coefficient of concordance

*uses signs, not ranks 

Returning to the example of the t-test again: the underlying as-
sumption is not about having normally distributed data as is commonly 
thought, it is about normality in sample means from repeated samples. 
But in practice, we have only one sample mean, therefore we cannot 
directly assess the validity of this assumption. However, this normality 
assumption will hold for large samples (usually 30 observations or 
more) regardless of the distributions of the data or underlying popu-
lation. This is stated by the Central Limit Theorem. Therefore, when 
the sample size is large we can use this parametric procedure without 
worrying about the normality assumption. We are mostly concerned 
about this assumption when we have a small sample where the cen-
tral limit theorem no longer applies and we have no reason to assume 
that the sampling distribution will be normal. If the population, from 
which the sample is drawn, itself follows a normal distribution then 
this assumption on the sampling distribution will still hold for small 
samples, but if we cannot make that very strong assumption about 
the population then we can no longer use this test. 

How can we decide if a parametric or nonparametric procedure 
is the best for our specific situation? The answer is clear only in some 
situations. Real world data is much more difficult to handle and to 
make decisions about than the textbook examples. In practice, if we 
are concerned about the assumptions, we may run the parametric 
test first and then run the nonparametric equivalent to see broadly if 
we get a similar answer. If we do get a similar answer we have some 
reassurance that the parametric test results are reasonable to report. 
If we get very different answers and we were concerned about the 
assumptions, then we would use the nonparametric results as we 
cannot trust the parametric results.

You may, by now, be wondering why we bother having parametric 
tests at all: why not just use nonparametric tests all the time, and 
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therefore avoid having to make these distributional assumptions? 
Nonparametric tests come with a cost: they rely on using ranks (or 
signs) rather than the actual observations, so information is lost.  In 
the situation where the use of a parametric test is deemed appropri-
ate, the parametric test always has more power than the nonpara-
metric equivalent.2 Therefore, we prefer parametric tests where we 
can use them, to maximise power and for ease of interpretation.

There are also some situations where the data dictates what 
measure (mean, median etc.) is most appropriate for the data and 
therefore what test should be used. For example, when the research 
question refers to the “centre” of a highly skewed distribution such 
as hospital length of stay, where most people have a short length of 
stay and a small number of people have very long lengths of stay, we 
would consider that the mean is not a useful measure of the centre 
of this data and would instead want to report the median. Whilst the 
parametric tests such as the t-test would perform well on this data 
if the sample size is large, it does not make sense to use this test as 
it is comparing means which are heavily influenced by the extreme 
values. We may, by choice in the design, use nonparametric tests such 
as the Mann-Whitney U, which compares medians rather than means. 
When we report the results of this test we would report the median 
and the interquartile range as they are the measures that best summa-
rise the data. The point is, the assumptions underlying the statistical 
procedure are not the only criteria for deciding whether to use para-
metric or nonparametric procedures. 

We have talked about assumptions at length, as knowledge on the 
specific assumptions underlining the statistical procedure is critical, so 
that an informed decision can be made regarding which method to 
use. There are some other ways to deal with assumption issues rather 
than turning to a nonparametric test. Transformations of the data 
can help in some instances. For example, one of the assumptions in 
least squares regression (which is a parametric procedure) is that the 
residuals are normally distributed. We used this example as there is 
no obvious nonparametric alternative to this method. So in this situ-
ation we need to consider other options. A suitable transformation 
such as log transformation may fix the non-normality problem if the 
residuals are skewed. However, these transformations come with an 
associated cost, in that the results from transformed data are much 
harder to interpret.

We have also restricted discussion in this paper to the group of 
nonparametric tests that are either sign tests or ranking tests. There 
are many other forms of nonparametric methods including bootstrap-
ping, permutation tests, and the very commonly used Kaplan-Meier 
method for survival data.3 

Statistical decisions and interpretation are not clear cut and do not 
follow a series of “easy to apply in all situations” rules. There is a great 
deal of nuance when analysing and interpreting data and applying sta-
tistical tests. It is always good practice to have an experienced biostat-
istician involved in quantitative research who can advise on these sorts 
of issues, and has the experience to make informed decisions about 
the best approaches to use for a particular situation.
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FEATURE ARTICLE

Can we be doctors and still have a life?
Samantha King

“How can I have a life outside of medical school?” This was a question 
asked of the Wellness panel at the recent New Zealand Medical Students’ 
Association (NZMSA) conference. Have you ever felt like this? Have you 
wondered how you will cope with being a doctor? Dr Samantha King, Med-
ical Adviser for the Medical Protection Society (MPS), discusses work/life 
balance, wellbeing, and mitigating the risk of burnout.

As a Medical Adviser with the MPS, I hear first-hand the stress expe-
rienced by clinicians when they receive a complaint, when something 
unexpected happens such as an adverse outcome, or if there are 
concerns raised about their competence or professionalism. I also 
speak at and facilitate workshops on burnout around New Zealand. I 
have found that clinicians throughout New Zealand are experiencing 
increased pressure resulting from factors such as underfunding and 
increasing patient numbers. This pressure is contributing to a rise in 
burnout in our profession. 

What is burnout?

“Burnout occurs when passionate, committed people become deeply 
disillusioned with a job or career from which they have previously 
derived much of their identity and meaning. It comes as the things 
that inspire passion and enthusiasm are stripped away, and tedious 
or unpleasant things crowd in.”1

Burnout is a measurable analysis of “stress”, with the most commonly 
used measure being the Maslach Burnout Inventory Triad2 of:
 V Emotional exhaustion (your energy levels)
 V Low sense of personal accomplishment (sense of satisfaction)
 V Depersonalisation (an increase in cynicism or distancing ourselves 

from others)

Are students also struggling with burnout? I had the privilege of par-
ticipating in the 2019 NZMSA Conference. One plenary session on 
student wellbeing was very well attended and really struck a chord 
with the delegates. When I heard the passion and genuine fears of 
the delegates on the topic of wellbeing, I came to the realisation that 
the pressures on students today are far greater than in my day as 
a student. Medicine is far more complex, and patient numbers and 
expectations are much higher now. 

We all enter medical school excited (and relieved that we got in), 
and full of dreams of becoming a highly valued, competent doctor. 
The increasing complexity of medicine and the current healthcare en-
vironment can place huge pressure on a student. I suspect the fierce 
competition to gain a place at medical school distils characteristics 
in us that predispose us to burnout. This humorous quote captures 
this perfectly:

There are well-defined character traits which predict doctors’ future 
risk of job dissatisfaction, burnout and psychological distress. These 
include introversion, conscientiousness, agreeableness, neuroticism, 
and low self-esteem; these traits have a positive correlation with 
high pure IQ, are well represented in entrants to medical school, 
and help their owners pass exams. Similarly, there are well-defined 
trait characteristics for resilience, including extraversion, gregari-
ousness, positive self-regard, assertiveness, playfulness and ability 
to form interpersonal relationships. Unfortunately, these traits are 
associated with a high early exam failure rate.3(p77)

The likelihood of experiencing burnout
Studies indicate that in the USA and UK, the incidence of doctor burn-
out is about 50%.4,5 In New Zealand, a recent survey of senior medical 
officers in the public sector found that 50% of respondents were 
suffering from burnout.6 MPS conducted a survey of members in 2019, 
as part of its “Breaking the Burnout Cycle” campaign.7 Of the 300 
respondents, 41% had considered leaving the profession for reasons 
of personal wellbeing.7 Nearly half of the respondents (44%) were not 
satisfied with their work/life balance, and 35% suspected that emo-
tional exhaustion had contributed to an irreversible clinical error, with 
58% of them saying this was due to a lack of concentration.7

Sadly, medical students do also suffer from burnout. A study of medi-
cal students in Australia found that medical students were more likely to 
suffer from emotional exhaustion (one of the key measures of burnout) 
and have a higher incidence of depression compared to the general pop-
ulation.8 Female, indigenous, and mature students (over 26 years) were 
at greater risk of developing depression or psychological distress than 
medical students outside of these groups.9 These are sobering statistics. 

By now you may be wondering if you should have gone into retail! 
Let me reassure you that you are resilient. You must be, or you would 
never have survived the selection process to get into medical school. 
However, regardless of how resilient we are, we all have a breaking 
point when placed under enough pressure. The great news is that you 
can build your resilience to reduce your risk of burnout and have a 
very long and successful career as a doctor.

Avoiding burnout
There are some steps you can take to avoid burnout:

1. MAINTAIN SOCIAL CONNECTIONS
When we are feeling pressured and feel like we are failing, we often 
want to hide so that no one else can see that we are struggling. Shawn 
Achor, a Harvard researcher states, “The people who survive stress 
the best are the ones who actually increase their social investments in 
the middle of stress, which is the opposite of what most of us do.”10 

Even with a rigorous study schedule, make time to spend with 
friends and loved ones who “fill your tank”. 
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2. BE SENSIBLE ABOUT THE HOURS YOU SPEND STUDYING AND 
TAKE REGULAR BREAKS
When we are HALTED (hungry, angry, late, tired, energy depleted, or 
distracted) we never perform at our best. Taking even a short time 
out aids recovery so that we can continue to perform well. Remem-
ber, you are not a machine.  

3. ADOPT A PROGRAMME OF REGULAR PHYSICAL EXERCISE
Exercise not only serves to release endorphins, but also as an outlet 
for all the built-up tension you carry. Developing the positive habit of 
regular exercise can benefit you, both body and mind. 

4. BE KIND TO YOURSELF, AND LESS CRITICAL AND DEMANDING 
OF YOUR EFFORTS
Many of us are perfectionists, so we have extremely high expecta-
tions of ourselves and others which are unrealistic. Judging all your 
day-to-day efforts through a clouded filter of negativity will create 
great distress. When we fail to meet our expectations, we often beat 
ourselves up and feel a sense of shame. Nobody is perfect. Learn 
to be kind to yourself by practising self-compassion. A resource you 
may find helpful is Dr Kristin Neff’s website about self-compassion.11 
You may also find Brené Brown’s book, The Gifts of Imperfection, 
very helpful.12

The role of universities and hospitals
Do the environments in which we work and study have an impact 
on our risk of burnout? The short answer is: yes. Evidence shows 
that organisational interventions have a greater effect than individual 
interventions.13,14 

MPS recommends:
 V Every doctor in New Zealand should have access to someone 

trained to recognise burnout and offer support, and
 V That medical schools and postgraduate training bodies should have 

a role to play in instilling the right behaviours. 
 V They have a clear responsibility in laying healthy foundations for 

doctors and other healthcare professionals during their training 
and supporting them in their professional career development.

 V They should establish comprehensive standards for doctors’ 
wellbeing at every career stage and measure those standards. 

 V They should also provide scholars with obligatory training in 
general wellbeing in the workplace, in building resilience, and 
how to develop good individual coping strategies. 

A consensus statement from university medical schools across Aus-
tralia and New Zealand make similar recommendations.15  
We understand that the University of Auckland Medical School are 
rolling out a scheme to ensure wellbeing in their medical students, and 
we look forward to seeing how this develops.

How MPS is assisting members
Based on our survey results and our work with doctors around the 
world, we have been able to identify some concrete recommenda-
tions which are aimed at the doctor, the healthcare team, and the 
wider healthcare system. If taken seriously, these recommendations 
would help to mitigate the risks of burnout in the profession. 
We assist members with ongoing learning and help reduce medico-
legal risk. As part of our comprehensive education and risk protec-
tion programme, we introduced a workshop: Building Resilience and 
Avoiding Burnout (BRAB). The intended learning outcomes of this 
workshop are to review, recognise, and respect the need to build 
individual and organisational resilience and to develop strategies to 
avoid burnout when resilience is challenged. 

The feedback we get from doctors who undergo our risk pro-
tection training is incredibly positive. MPS is presenting two BRAB 
workshops specifically for fifth year students and trainee interns, in 
Auckland and Dunedin in 2020. E-mails inviting these students to reg-

ister for the workshop will go out in due course. 
In addition to this workshop we have produced a webinar, “Burn-

out: the ‘me’ factors”, which provides further practical strategies to 
build your resilience. This can be accessed by our members on Prism, 
our e-learning platform.16 

If you are not a member of MPS, students and first-year house 
officers can join free of charge.

Recognising and mitigating burnout
Burnout is real and impacts medical students and doctors at a higher 
rate than the general population. Not only do we need to recognise 
it, both in ourselves and others, we also need to take active steps to 
build resilience in order to go on to have a successful career. 
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FEATURE ARTICLE

A guide to Otago fifth year exams
David Wang

Introduction
The purpose of this article is to help Advanced Learning in Medicine 
Year 5 (ALM5) students focus on the high yield components when 
preparing for the University of Otago ALM5 common component 
exams (fifth year exams). These exams are known to be stressful as 
there is a wide breadth of knowledge that may be covered, leading to 
a feeling of not knowing where to start and not being able to evaluate 
your progress. Here, a systematic approach is described to minimise 
stress and make preparation for the exam more efficient by prioritis-
ing preparation that secures the most marks in the exams. 

Disclaimer
The approach described is one method based purely for learning for 
the fifth year common component exams. Unfortunately, it does not 
reflect the learning of the “hidden curriculum” and experience re-
quired to function as a trainee intern (TI) or house officer.

Passing the exams
There are two components to these exams: (1) the written compo-
nent, and (2) the Objective Structured Clinical Examination (OSCE). 
A pass in both is required to pass the exams and move on to the 
TI year. Table 1 shows the pass criteria for the OSCE and writ-
ten component.1

Table 1. Pass criteria, pass mark, and percentage pass for 
OSCE and written components

Pass criteria Comment
OSCE All of:

1.  Total OSCE Score > OSCE 
pass mark

2.  Pass at least half of stations 
(four stations)

3.  Pass in at least one station 
for each core competency

OSCE pass mark is set for 
each station and overall. This 
occurs after OSCE completion 
and is based on the borderline 
regression method.

Written Total written score > written 
pass mark

Total written score:  
(Paper A% + B% + C%)/3
Pass threshold: Predetermined 
based on modified 
Angoff process

The OSCE consists of eight stations, each eight minutes long with 
one minute of reading time for the scenario stem and one minute to 
move between stations. The eight stations test three core compe-
tencies: (1) gathering information (history taking), (2) examinations, 
and (3) explanations. These competencies are tested within clinical 
scenarios through the disciplines of medicine, surgery, obstetrics and 
gynaecology (O&G), paediatrics, and psychological medicine. The 

OSCE is usually held on the Saturday before the written component.
The written component consists of the papers MICN501a, MIC-

N501b, and MICN501c. Each is a three hour paper and the percent-
age from each paper makes up 1/3 of the total written component 
score. MICN501a and MICN501b consist of 110 single best answer 
multiple choice questions (MCQs) across all disciplines: 100 of these 
will count towards the grade of that paper and ten are used to bench-
mark Otago ALM5 students against other universities. The bench-
marking questions are not highlighted and are mixed with the 100 
that count towards the final grade. MICN501c is composed of short 
answer questions (SAQs). In 2019, this included four long questions 
(100 marks each) and two short questions (50 marks each). An ethics 
essay, public health question, and psychological medicine/O&G ques-
tion tend to make up three of the four long questions (i.e. ~60% of 
MICN501c). The remaining long question and two short questions 
(~40%) are wild cards depending on the departments that are invited 
to submit the questions.

Preparation for exams
Everyone will have their own way to prepare for these exams. There is 
no right or wrong way, just what is more or less efficient for you. At 
the end of the day you need to achieve a certain percentage in both 
the OSCE and written exams, so any preparation should be evaluat-
ed on the likelihood it is securing you marks when you sit the actual 
exams. Table 2 shows a way to think about how to semi-quantify 
whether you are focusing on the high yield content first by thinking 
about what percentage you are securing for the time and effort you 
put into preparation.

Table 2. Percentage breakdown of OSCE and written examinations 
assuming OSCE and Written are 50% of the entire exam.

Component % Subcomponent % of exam
OSCE 50 Eight stations 6.3%  

per eight-minute station
Written 50 Two MCQ papers 

One SAQ papers
16.7%  
per three-hour paper

Approaching OSCE preparation
The OSCE is 80 minutes long (including the two minutes in between 
stations) and accounts for half of your grade to passing fifth year. 
That’s 6.3% of the entire exam per station. There are broad catego-
ries that tend to recur that ensure a breadth of knowledge is test-
ed; this knowledge can be used to “secure marks” and guide OSCE 
preparations. The categories which are almost always present in past 
OSCE scenarios are a:
 V Psychiatric history (mental state exam)
 V Paediatric history
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 V Obstetrics and gynaecology – history or explanation
 V Medicine – examination and/or history
 V Surgical – examination and/or history
 V Explanation stations – usually at least two 
 V Hauora Māori station – Hui process attached to one of the above

One efficient method to “studying” for OSCEs and securing these 
marks is to develop structured proformas that can encompass as 
many of the possible scenarios that can arise. Table 3 shows the sug-
gested proformas to develop; the best resource you can use to devel-
op the contents and structure of these proformas is from past OSCE 
stations that can be found on Moodle. Other OSCE resources may 
be used to supplement this, but by using past OSCE stations as the 
primary resource you ensure you are adding the right content to your 
proforma, which will result in marks in the actual exam.

Structured proformas allow you to systematically cover details to 
obtain marks, especially under the stress of the actual exam. They are 
best suited for examinations but can also be applied to history taking 
and explanations. The act of making the structured proformas with the 
marking schedule from past exams maximises your ability to obtain 
marks. Furthermore, once you have created structured proformas for 
all the components of the table above you can continue to build upon 
them, so that there will be few scenarios that can catch you off guard, 
alleviating some stress associated with the “unknown” of the OSCE.

Summary for OSCE preparation:
 V Understand the exam structure and distribution of disciplines 

within a typical OSCE
 V Use past OSCE stations on Moodle to develop structured profor-

mas (see Table 3)
 V Practice, stress test, and refine the structured proformas with past 

OSCE stations 

Approaching MICN501a & MICN501b MCQ preparation
Talk to TIs who have just completed the fifth year exams; this is a good 
way to tease out the style of MCQs. In general, pattern recognition 
within a clinical vignette, and subsequent investigation or diagnosis 
is required. However, some small details seem to be more preva-
lent than others and an effective way to learn these details is to do 
questions banks. The questions banks useful for the development of 
pattern recognition for MCQs are Get Through Medical School2 (i.e. 
the “blue book”), and the common O&G and paediatrics question 
banks on Moodle. Question banks like Passmedicine,3 BMJ OnExam-

Table 3. Breakdown of core competencies and disciplines with suggested scenario proformas to develop,  
memorise, and practice as part of OSCE preparations. 

Surgery Medicine Obstetrics & 
Gynaecology

Paediatrics Psychological 
Medicine

Miscellaneous

History taking Common 
presentations

Common 
presentations

Early obstetrics
Late obstetrics
Gynaecology

Newborn
Infant
Child
Teenager

MSE* NA

Examinations Neck
Vascular
Abdominal
Orthopaedic

• Shoulder
• Hand
• Spine
• Hip
• Knee

Respiratory
Cardiovascular
Abdominal
Cranial nerves
UL neurology
LL neurology
Rheumatoid hand
Diabetic foot

NA NA NA Fluid status
Post-op fever

Explanations Common diagnoses, procedures, and medications
Hauora Māori Hui process and framework that can be applied to any of the above

*Mental state exam

ination,4 and Zanki5 are next in line. Passmedicine seems to be the 
most relevant to the exams from the experience of many TIs that sat 
the exams in 2019.

Approaching MICN501c preparation
The following acts as a minimal checklist that should be done first 

if you are dedicating time to preparing for MICN501c.

 V Look at past exams to gauge level of details and breadth of 
knowledge

 V Create an ethics essay structure. Look at past exam questions. A 
brief example:
 V Introduction
 V State and define ethical, legal, and professional concepts that 

will be discussed
 V State the assumptions you are making about the scenario
 V Arguments for decision A
 V Arguments for decision B +/− rebuttal
 V How you will implement decision A 
 V Conclusion

 V Revise public health – study designs, chance, bias, confound-
ing, health promotion, determinants of health (Māori and Pacif-
ic models)

 V Learn the diagnostic criteria, differentials, and management plan 
for psychiatric disorders grouped by mood, anxiety, personality, 
psychotic, addiction, neurocognitive, and eating disorders

 V Revise common presentations by discipline, followed by their dif-
ferentials, work up, diagnosis, and management (use a combination 
of USMLE Step 2 Clinical Knowledge,6 HealthPathways,7 or similar 
resources to do so)

Putting it together
Use this checklist if you are preparing for exams and don’t know 

what to do next. This is good start as it includes actions directly relat-
ed to securing marks in the exam. You can modify and adapt this once 
you have devised a system for yourself. 

OSCE
 V Structured proformas created using past exams and Table 3 above
 V Memorisation of structured proformas by practicing with others 

or yourself
 V Practice scenarios (past or created) in your OSCE group with time 

pressure 
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Written examination
 V MCQ resources to complete for pattern recognition

 V Blue book
 V O&G common question bank on Moodle
 V Paediatrics common question bank on Moodle
 V Passmedicine or BMJ OnExamination (free for Otago students)

 V MICN501c preparation
 V Go through past exams to understand level of detail
 V Create ethics essay structure
 V Revise public health 
 V Revise psychiatry, O&G, paediatrics, and pathology

 V Other revision to broaden knowledge – Resources and learning 
styles you find useful.
 V USMLE Step 2 Clinical Knowledge6 or Toronto Notes8  

(although very detailed)
 V 100 cases in [discipline] book series9–11

Distinction
For those striving for distinction in these exams, the criteria are as 
follows:
1. Be nominated by your school based on performance in ALM4 

and ALM5
2.  Achieve pass in both written exams and OSCE
3.  Achieve aggregate score above distinction threshold

Distinction threshold = 0.6 x OSCE distinction threshold + 0.4 x 
written distinction threshold

Conclusion
By far the majority of people pass the fifth year common component 
exams. The difference can be made if your journey towards passing 
(or distinction) is less stressful and consumes less time. The purpose of 
this article is to outline a method to reduce the stress and time spent 
preparing for exams, and to promote a good life balance throughout 
fifth year. Planning around the marks obtained per preparation hour 
is a method to achieve academically and strike a good balance of life 
outside of medical school.
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FEATURE: ELECTIVE REPORT

Elective report: otolaryngology — 
head and neck surgery, 

Miami, Florida, USA.
Natalie Bell

Abstract
Doing my elective in America was extremely interesting and different. 
Miami is a fun, buzzing city with a great atmosphere and vibe. It is 
located an hour north of the beautiful Florida Keys, which is a famous 
archipelago only 90 miles from Cuba. The beach feel of the city is 
very relaxing while the nightlife is unquestionably humming. The ear, 
nose, and throat (ENT) procedures that I was lucky enough to be 
exposed to used some of the latest technology in the world. I am in-
trigued by new and innovative surgical procedures. The patients I met 
were from throughout Miami and from all walks of life. It was very 
interesting to meet many different people with various opinions on 
many things including the American health care system and current 
political situation. The American health care system is largely private-
ly funded, creating a competitive environment where doctors must 
constantly stay updated with funding and procedures to stay afloat 
with their patients.  

ENT is a rewarding specialty, and one that I would definitely con-
sider as a potential career path. I feel privileged to have contacted and 
worked with the ENT doctor I was lucky enough to stumble upon, 
as he was a passionate and kind teacher. Not only did he teach me 
about the specialty, but he also helped me to gain confidence before 
graduating from medical school and entering the daunting house of-
ficer years. In conclusion, if you want the medical experience of a 
large and advanced yet still culturally diverse city, Miami is a desira-
ble destination.

I chose to do this elective as I have an interest in pursuing ENT as a 
potential career path, and feel that I had limited exposure to ENT dur-
ing my Advanced Learning in Medicine (ALM) years at Dunedin Hospi-
tal. I am also extremely interested in the functioning of the American 
health care system and wanted to experience it first-hand to under-
stand the differences to New Zealand health care. I had never been to 
Miami, but heard that it was a warm and pleasant with a heavy Latin 
influence, which sounded a bit different and interesting. 

Once I decided I wanted to do ENT in Miami, I started looking into 
options for attachments. I spoke with many American consultants at 
Dunedin Hospital and ENT physicians to see if any contacts might 
be helpful. None of these evolved into anything. I started to think 
it was going to be too difficult and looked into alternative options. I 
found Florida Associates on Google and thought I would try my luck 
emailing a couple of the doctors. One doctor got back to me within a 
couple of days saying he had had a medical student the previous year 
from Sweden and was very happy to have another. He thoroughly en-
joys teaching and doesn’t have much opportunity to do so as he does 
not work in the hospitals. He works for South Florida ENT Associates, 
a group of 55 otolaryngologists who work privately in 42 locations 
within South Florida.1 It is Florida’s largest ENT group, specialising pre-
dominantly in facial plastics, otology, laryngology, and neuro-otology. 

The doctor was extremely helpful prior to my arrival and was prompt 
with sending me the appropriate paperwork via email. We were in 
contact via Whatsapp where he explained what would be expected 
of me and even gave me some insight into how to organize accommo-
dation, which was extremely helpful.

I spoke to the Dunedin elective supervisor, who explained that 
usually the best way to organise these electives is through a mutual 
contact with a doctor within New Zealand. This concerned me, how-
ever the Miami doctor was very efficient and enthusiastic to have me. I 
was confident my plans with him would not fall through. My main con-
cern about going to America were the laws around medical students’ 
physical contact with patients, as I had been told that an elective 
experience in America would not be hands-on. The reason I decid-
ed to follow through with my plans was the fact that I had planned 
the second part of my elective with the volunteer programme the 
Floating Doctors, and knew this would be extremely hands-on and 
practical. I was determined to go to America and see the contrast 
of their health care with New Zealand and be able to knowledgably 
compare them. My main exposure to ENT had been through my 
readings. Learning from a textbook can be challenging, and I wanted 
to use my elective to see medical conditions, procedures, and treat-
ments I had not yet seen.

This elective was extremely beneficial for me. Having had very little 
exposure to ENT, I expanded both my knowledge in the field and 
also learnt an incredible amount about the health care system in the 
United States (US). Miami medicine was very advanced. I discovered 
the amount of research that occurs in the US, especially in regard to 
new interventions and diagnostic strategies. The system in America is 
profitable, therefore medical and drug companies have huge incentive 
to continuously search for better and more efficient procedures or 
treatments that doctors will be more likely to use. We saw drug and 
sales representatives most days: they would bring the doctor coffee 
and coupons, desperately trying to get him to use their company’s 
products. The insurance pay-outs to them are huge, which is why 
these companies stay afloat. Because of this, it appears that the US 
is far ahead of New Zealand in relation to medical progression. The 
procedures that I was able to observe were a lot more advanced than 
anything I had ever seen in New Zealand, and the technology was 
very impressive. For example, one of the new procedures I saw often 
in clinic was a treatment of chronic rhinitis called ClariFix, which is 
done under local anaesthetic.2 This uses cryotherapy to ablate poste-
rior nasal tissue/nerves, stopping the signals for the turbinates to swell 
and produce mucus. This is a very basic, non-invasive, and effective 
procedure, but has not yet left the US.   

Although America has many issues with its health care system, in-
cluding insurance and deductibles, the service that patients receive 
includes some of the most advanced technology in the world. This is 
where the issues begin. Not all citizens are able to afford insurance, 
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and even if they can, many are still required to pay large deductibles in 
order to be seen or pick up their medications. The government does 
not offer much (compared to New Zealand) in the way of health care 
funding and this leads to huge inequity in healthcare. As well as this 
inequity, there is also the issue that arises from insurance pay-outs. 
Some doctors are encouraged to do unnecessary procedures or push 
patients towards procedures that may not be the best possible option 
for them. This is because insurance companies have different pay-outs 
for each procedure, which is not based on time, difficulty, or any other 
quantifiable factor. It is all quite political, competitive, and confusing. 
It has been noted that not all doctors necessarily act in the patient’s 
best interest, as short, easy procedures may pay out more than more 
time-consuming measures.

Learning about such a contrasting health care system added huge 
value to this placement and is something I will never forget. I feel the 
American health care system is something you can read about as much 
as you like, but will not get a full understanding of until you experience 
it first-hand. I am quite interested in economics and I am aware that 
the American health care system is not ideal, but at the same time a 
system like the one we have in NZ would not work for a country that 
size. Something needs to be done, but I am not sure what exactly, and 
I know it is a high topic of discussion, especially among doctors who 
work in the US and are aware of the inequity of health care. 

The main limitations of my placement were the legal requirements 
and the fact I could not physically assist or have any tangible experi-
ence with patients. This was not an issue for me as I wanted primary 
exposure to the ENT specialty, and was not worried about actually 
doing things myself. I got good contact with many areas of ENT and 
managed to gauge that it is definitely a specialty I would consider for 
my future. I hope to do another ENT attachment in New Zealand as 
a house officer so that I can further expose myself to the specialty. 

The doctor I was working with would have clinics in each office, 
and two days a week he would operate on elective cases. He did not 
do acute or on-call work as he worked fully in private. The clinics 
were great learning as he did many procedures in office including 
ClariFix,2 Aerin, and Latera: none of which were yet in New Zealand. 
Before each patient the doctor would run me through the patient’s 
history, and after we had seen them he would get me to explain 
what I would do next. He was very encouraging and helped me a lot 
with my knowledge. On operating days there would be a list, usually 
in a private surgical centre. I had never been into a private centre 
before and found these to be extremely efficient and pleasant work-
ing environments.  

I have done very limited travel, having studied most of my life, and 
so wanted to use my elective to broaden my horizons. Miami is a very 
interesting city with many different cultures. A lot of Cubans have 
come across from Cuba and settled in Miami, starting a Latin Amer-
ican influence. Since then, many other people from Central America 
have come to Miami, and it is now a multi-cultural, buzzing city. It is 
extremely easy to get around with bus services and Uber ride share 
(which is very cheap). I thoroughly enjoyed my time in the city and 
hope to return one day.

I received no financial assistance for my elective, and funded it out 
of my own savings from summer work. There was absolutely no ad-
ministration cost or any other cost involved with the placement itself. I 
got return flights to Los Angeles on Air New Zealand for $1250 NZD. 
I stayed in Airbnbs and switched accommodation three times during 
my six week placement. This suited me as I got to see three very 
different areas of Miami: Little Haiti, South Beach, and Little Havana.. 
On average I paid between $30–40 NZD a night and stayed in shared 
living arrangements. I was very lucky in the fact that the doctor was 
happy to drive me to his clinics and surgeries. This was very ideal as 
he has numerous offices including in downtown Miami, Coral Way/
Brickell, North Miami, Aventura, and Hallandale. All of these areas 
have very different patient demographics and dynamics. I feel very 
privileged to have gotten so much exposure to many different areas 
of Miami. 
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Mind that child by Dr Simon Rowley
Nandini Dubey

BOOK REVIEW

Have you ever wondered what 
your consultant is really thinking? 
What stories lie beyond the time 
they spend at daily ward rounds? 
What life in medicine is really like? 
What do they love about their 
career, and what do they hate? 
Where have they travelled to? 
What is the craziest experience 
they have had in medicine? And 
what do they think about YOU – 
the medical student? 

In his memoir, Mind that Child, 
leading New Zealand (NZ) pae-
diatrician Dr Simon Rowley an-
swers these questions and more, 
giving readers a peek into his 
rich and diverse experiences as 

a doctor.1 Through a series of patient cases, amusing anecdotes, and 
insightful ponderings, Dr Rowley touches on a range of topics, from “a 
typical day as a neonatologist” to general comments on the NZ health 
system. Reading this book as a medical student, it helps provide a brief 
insight into the range of experiences and challenges one may face in 
their journey as a doctor. 

As a neonatologist, Dr Rowley describes how he has seen a trans-
formation in his field throughout his career, including the revolutionary 
discovery of using maternal corticosteroids before birth to accelerate 
foetal lung maturation. He also describes the unique ethical challenge 
that has arisen because of these advancements – how young is too 
young to keep alive? As he describes it: “the paradox of modern neo-
natology is that each time a new method is found for keeping younger 
babies alive, a practitioner like me has to think more deeply about the 
benefits of choosing not to do so. If you work in a NICU ward, this 
isn’t some abstract philosophical question.”1(p18) 

Dr Rowley touches on the difficulties of working with sick and 
vulnerable children every day, and the impact it has had on him per-
sonally. However, he also describes the rewarding nature of his work, 
most touchingly in a series of letters and exchanges between him and 
families he has cared for in the past.

Dr Rowley’s work in medicine over the years has spanned far 
beyond the neonatal intensive care unit (NICU) ward. He describes 
spending time performing health assessments on Russian children 
seeking adoption in NZ, at times using just a few minutes of video 
footage. His work has also taken him to the United Kingdom and 
Saudi Arabia, and he recounts the cultural differences and similarities 
between the practice of medicine in different parts of the world. 

More recently, he describes his involvement in the organisation 
Brainwave Trust Aotearoa, an organisation focused on increasing 

awareness about the impacts of trauma on brain development. As 
described in his book: “In essence, if you can fill the first 1000 days of a 
child’s life with cuddles, attention and kindness, you’re setting them up 
for a happy, healthy and productive adulthood. Get those first 1000 
days wrong, and the results are not so great.”1(p163)

Packed with stories and educational content, this book is a great 
read for both pre-clinical and clinical medical students looking for in-
sight into life on the ward and beyond. While there are a multitude of 
great books available depicting life in medicine, this memoir’s distinct 
charm is its “close to home” feeling, being published just two years 
ago and set mostly in hospitals around NZ. As a bonus, the paediatric 
Frequently Asked Questions (FAQs) section gives a great summary of 
some high yield paediatric topics!

As students roaming the ward, it can be hard at times to have a 
conversation with seniors that extends far beyond the tasks at hand. 
I often feel this is a lost opportunity, as I am sure each doctor’s expe-
rience in this exciting (and at times, unpredictable) career will mean 
they each have a unique piece of insight or wisdom to share. For me, 
this book was an opportunity to do just that – hear an honest and 
insightful account about a career in medicine, and all it can have to 
offer. With his easy-to-read style, this book felt like a conversation 
with a consultant about life and medicine. 
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BOOK REVIEW

War doctor by David Nott
William H Cook

Imagine trying to reconstruct 
someone’s pulmonary vein in an 
austere Syrian operating theatre. 
Now imagine six men dressed in 
black and wielding AK-47s crash-
ing in and interrogating you as 
to why you have your hand in 
their comrade’s chest. This was 
just one of David Nott’s brushes 
with the Islamic State of Iraq and 
Syria (ISIS), amongst the many 
other dangerous encounters that 
nearly cost him his head.

Volunteering for non-profit 
organisations like Médecins Sans 
Frontières and the Red Cross is 
a dream for some medical stu-
dents when they consider where 

their skills may take them in the future. David Nott has realised this 
dream and made a career out of contributing to these organisations, 
whilst forging his own way of improving surgical outcomes in areas 
of terrible conflict; War Doctor is the compelling story of this work.1

A consultant general and vascular surgeon at three London hos-
pitals, Nott’s humanitarian career has spanned multiple missions, be-
ginning with the Siege of Sarajevo and continuing to the Syrian Civil 
War, Gaza, and conflict zones in Sierra Leone and the Central Afri-
can Republic, among many others. He has witnessed first-hand the 
devastating harm one human being can do to another, and opens a 
window to a completely different area of medicine than the ones we 
as students are familiar with in New Zealand.

War Doctor balances uplifting stories of camaraderie between Nott 
and local surgeons, with tales of professional conflict; the latter es-
pecially between Nott and other humanitarian doctors who work 
on an unsustainable fly-in, fly-out basis. Nott sets a grand example 
to medical students and doctors alike who are thinking about how 
best to serve the needs of people in dire or violent circumstances. 
While working in Libya, he was struck that so many people were 
dying from wounds that could be adequately treated if the staff were 
taught some basic surgical skills. Nott began offering lectures to lo-
cal and humanitarian surgeons. At first no one attended, but after a 
while he was teaching packed lecture theatres and, on his return, Nott 
conceived the pioneering Surgical Training for Austere Environments 
(STAE) course.2 Nott admits with humility that his courses have the 
potential to save many times more lives than his direct actions as a 
surgeon.

The courses are also a form of advocacy for the civilians and doc-
tors of Syria and other war-torn countries, and Nott is proof that this 
and other actions can produce meaningful change. After a series of 

meetings, interviews, and rare telephone calls with President Bashar 
al-Assad, Nott was able to help secure a safe passage for children and 
doctors to leave East Aleppo before the government offensive wiped 
out all resistance to their deadly regime. Learning about this and other 
strong examples of leadership is one of the most important reasons 
for reading this book as a medical student.

Nott’s humanity and commitment to care for people affected by 
conflict is a blueprint for us to stay committed to our most vulnerable 
patients, no matter the specialty. He writes as a very skilled surgeon 
who is in demand everywhere, yet he chooses to go to where his skills 
are needed most. Nott even proposes that he is probably dispensable 
in London where many other equally skilled surgeons can do his job.

There is also a final twist. Nott led a lonely existence after his par-
ents died. This changed when he finally emailed a woman, Elly, from a 
pre-mission charity dinner while his life was threatened in a city under 
attack. The chemistry was both instant and career-saving, as Nott 
developed post traumatic stress disorder after returning from a third 
mission to Aleppo, and Elly was able to help him recover. The David 
Nott Foundation they set up together offers scholarships to surgeons 
from war-torn countries to come to London where STAE courses are 
held. They are able to learn new skills and knowledge to take back to 
their war-torn countries, thereby continuing Nott’s work in the areas 
where it is needed most.

This book is important to read for all those interested in how to 
care for patients in dire need. This is relevant to both adventurous 
types and others because it is a manuscript written with universal 
themes of passion and humanity, that will help one care for those 
persecuted by ISIS or any other pathology.
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CREATIVE ARTS: POEM

Is it Christmas yet?
Libby Whittaker

March sunshine on hospital sheets
“Is it Christmas yet?” you ask
Wheels clack, a confusion of corridors
Now calm, curtains,
Clots on ultrasound
DVT snaking up your left arm

No Christmas trees but CTs
And a metastatic why
Tuesday turned terminal
You ask for your slippers

Breaking news over untouched bread
“C’est la vie,” you say,
Turning to his captured gaze,
Bedside wedding in a golden frame

An hour later, unresponsive
March sunshine on hospital sheets
And you never wake
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CREATIVE ARTS: ARTWORK

Anatomy of the neck
Bhanuka (Barney) Rathnayaka
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Information for authors

General information
The Editors of the New Zealand Medical Student Journal (NZMSJ) 
aim to support medical student development, be a forum for opinions 
and discussion, and publish the educational writing of medical stu-
dents. To this end, the Journal accepts submissions in the form of orig-
inal research articles, academic review articles, case reports, feature 
articles (including elective and conference reports), media reviews (of 
medical literature, documentaries, podcasts, and apps), and letters. 
We also have our ongoing NZMSA/NZMSJ Creative Arts Competi-
tion, with up to three winners announced per issue. The Journal com-
mits to rigorous peer review and freedom from commercial influence.

Format requirements
 V Use Microsoft Word
 V Include figures, legends and tables
 V Save as a word document (*.docx, doc)
 V Photographs are to be included as separate files  

(jpeg, jpg, png or tiff)

Types of submission
 V Original research articles (<3000 words)
 V Academic review articles (<3000 words)
 V Feature articles (<3000 words)
 V Case reports (<1500 words)
 V Media reviews (<700 words)
 V Letters (<500 words)
 V Creative arts – poems, short stories (<1500 words), photographs 

and other artwork

Criteria for submission
 V Submissions are of interest to medical students
 V Written approval from research supervisors is required
 V Manuscripts must not have been published elsewhere prior  

to submission, including on online or social media pages
 V Completed article cover sheet and title page, available from:

http://www.nzmsj.com/how-to-submit-my-manuscript.html 

Style
 V The British Medical Journal house style is to be followed.
 V This is available at:  

http://resources.bmj.com/bmj/authors/bmj-house-style 
 V Use the Vancouver referencing style, insert numbers within the 

text using superscript, do not use brackets around the numbers
 V Abstracts are required for research articles, including  

case reports

Submission
 V ALL MANUSCRIPTS: Submit online here:   

https://nzmsj.scholasticahq.com/for-authors
 V NZMSA CREATIVE ARTS COMPETITION: Submit directly 

to reviews_editor@nzmsj.com with the subject heading:  
“NZMSA/NZMSJ Creative Arts Competition”

Process
All submissions will be reviewed for spelling, grammar, and clarity. Ac-
ademic articles will then be sent for expert reviews. Authors will be 
required to revise their articles during this process. Final article selec-
tion for publication will be made in conjunction with our academic 
advisors and Editorial Board once the review and revision process is 
completed to a professional publishing standard.

Acceptance of an article into the review process does not con-
stitute a guarantee of publication. It is the intention of the NZMSJ 
to provide authors with the benefit of external review and revision 
processes that are standard internationally for published journals. This 
is in keeping with our educational aim to assist medical students in 
making the transition from writing for medical school to writing as 
a graduate.

Contact us
Website: www.nzmsj.com 
Email:  chief_editor@nzmsj.com 
Facebook: https://www.facebook.com/NZMSJ/ 

All other correspondence to:
New Zealand Medical Student Journal
c/- Medical Education Group
Dunedin School of Medicine
PO Box 913
Dunedin
New Zealand

We are currently looking for  
submissions for Issue 31, due  

for publication in October 2020.
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