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EDITORIAL

Editor’s welcome
Angad S Chauhan, Lorna Pairman, William Jin-Han Ju, Joyce Guo

Welcome to issue 37 of The New Zealand Medical Student Journal 
(NZMSJ), Te Hautaka o nga Akonga Rongoa. This issue focuses on the 
topic of work-life balance, an especially poignant concept given the 
constraints placed upon medical school training. 

The increasing complexity of medicine, together with resource 
constraints, and a progressively stretched workforce means doctors 
are experiencing immense stress. This was recognised in 2016 when a 
New Zealand-based cross-sectional study reported that 50% of sen-
ior doctors experience high personal burnout.1 The rate for younger 
doctors is likely higher, with younger age being associated with in-
creased personal burnout.1,2 As such, the relevance of ‘work-life bal-
ance’ is being increasingly recognised in New Zealand. Internationally, 
the importance of ‘work-life balance’ has also been acknowledged, 
with the World Health Organisation including ‘burnout’ in the 11th 
Revision of the International Classification of Diseases in 2019. The 
issue of burnout is not isolated to doctors. Medical students have 
been noted to experience deterioration in mental health during their 
training, and at least half of medical students are affected by burnout 
during their medical careers.3-5

We acknowledge the increasing financial and workforce pressures 
placed on medical students, together with the continuing impacts of 
COVID-19 on medical placements. Whilst these pressures are not 
easily rectified, we hope this issue provides insight into ways students 
can manage and balance both university (work) and personal (life) 
commitments. We hope that you, as the reader, find value in the 
editorial articles published in this issue and find strategies to improve 
your own work-life balance during medical school and beyond. 

Overview of articles in issue 37
This issue features three editorials from clinicians Dr Art Nahill, Pro-
fessor Mark Huthwaite and Dr Maple Goh. Each clinician discusses 
their personal views of work-life balance, offering different outlooks 
on this topic.

Dr Nahill proposes that we should not look at work and life as 
opposing dichotomies but alternatively focus on work-life integration. 
Instead of focusing on recovering from our jobs, we should instead 
attempt to find work that we enjoy and love.

Professor Huthwaite also stresses the importance of having down-
time and hobbies outside of work and provides us with practical in-
structions on how best we can achieve this with his four Ls: love, 
learning, laughter, and leisure.

Dr Goh suggests that the elusive ‘work-life balance’ is a societal 
concept constructed by social attitudes rather than personal reflec-
tion. Factors outside our control mean that we cannot achieve this 
balance regardless of how hard we try. She also highlights the discrim-
ination faced by many and how the challenge of work-life balance is 
harder for some more than others. 

The academic articles presented in this issue feature a broad range 
of topics and will appeal to all audiences. Bree-Anna Langton and Pro-
fessor Huthwaite describe the integration and acceptability of yoga 
and mindfulness in a New Zealand medical school, while Selin D Jamil 
et al. discuss the prevalence of somatisation in final-year students of 
a medical school in Türkiye. Lathan Thomas’ prize-winning dermatol-
ogy essay looks at JAK-STAT inhibitors and their potential future in 
dermatology, whereas Reuben He presents a case study of anterior 
ischaemic optic neuropathy. We also have the pleasure of publishing 
two Letters to the Editor, one from Albert Andrew who discusses 
the issue of coercive vaccination policies (in response to a previously 
published article by Dr Yan Ting Alarica Tay),6  and the other from Dr 
William Park who discusses medical student accommodation in Wel-
lington (in response to a previously published article by Dr Michaela 
Walker and Professor Huthwaite).7 This issue also includes the 2023 
BMedSc(Hon) abstracts from the University of Auckland and the 
University of Otago, and the winning abstracts from the 2024 Aus-
tralasian Student Surgical Conference in Christchurch. Through the 
generous support of Dr Ari Samaranayaka, Professor Robin Turner, 
and A/P Claire Cameron from the University of Otago Statistics De-
partment, we bring to you an article on the topic of ‘sampling meth-
ods for health-related surveys’ in our ongoing Statistics Primer series. 
Finally, following the theme of this issue, we have a feature article by 
Dr William Park who discusses the potential for a 48-hour work week 
for doctors in Aotearoa New Zealand, and the learnings to take from 
similar changes overseas. 

Acknowledgements and Concluding Remarks
We would like to acknowledge both the 2023 and 2024 NZMSJ com-
mittees, as members from both years have contributed towards the 
publication of this issue. The members of both committees are listed 
on the previous page. 

We are also grateful for the ongoing financial support from the 
University of Otago and the University of Auckland, as well as from 
the Medical Assurance Society, The Royal Australian and New Zea-
land College of Psychiatrists, and Specialty Trainees of New Zealand. 
Thank you to Professor Frizelle for his continual sponsorship of the 
Verrall Award, which is given to the best academic article published in 
NZMSJ over two issues. We look forward to announcing the winner 
of this award later this year. We would also like to thank our NZMSJ 
advisory board members for their support of the NZMSJ, as well as 
our expert reviewers and our student peer reviewers for their contri-
bution to ensuring all articles are of rigorous academic quality (listed 
on the previous page).

We hope that our readers will find the articles related to work-life 
balance insightful. We encourage medical students to consider sub-
mitting to NZMSJ in the future and congratulate all those who have 
contributed to this issue.
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INVITED EDITORIAL

Work-life balance
Art Nahill

Work-life balance. The concept sounds so wholesome and sensible, 
doesn’t it? It sounds like a simple problem of maths: if there are 𝑥 
hours in a day and Doctor A spends 𝑥 hours at work, how many 
hours are left over for Doctor A to live their life? The word ‘balance’ 
conjures up quaint images of old-fashioned scales: ‘work’ on one side, 
exactly offset by ‘life’ on the other. Google the term ‘work-life balance 
in medicine’ and you will find hundreds of articles describing exactly 
how to achieve it. In one article, published in Medical Economics1 (of 
all places!), the means to reach this nearly mythical state have been 
distilled down to seven easy steps. While some articles suggest a few 
more steps, others suggest a few less, all claim to offer solutions. Why, 
then, has this balance proven so hard to find? Why does everyone 
seem to be burning out faster than a wet match in a windstorm?

News flash: finding work-life balance is a bit like finding an afforda-
ble parking spot in the Auckland CBD - it’s not going to happen. If 
work and life act as two competing demands on your limited time, 
you will always feel you should be doing more of one when doing the 
other. Instead of trying to tame the unicorn of work-life balance, what 
we should be striving for is a better work-life integration.

What, you might rightly ask, does that even mean? Who are you to 
criticise the conventional wisdom of Google? 

As for the first question, I will loosely define work-life integration 
as learning to love what you are doing, wherever you are doing it, 
and giving the task in front of you the miracle of your full attention. 
Find work that you value, hopefully even love. As a doctor, you’re 
probably going to spend a lot of time working, and this unavoidable 
fact will impact the kind of person you become. Surround yourself 
with good people, and when you are not doing what you love in the 
hospital or clinic, then give them the love and attention they deserve. 
Although binge-watching Breaking Bad on Netflix or checking your 
emails twenty times an hour might be tempting, you (and your loved 
ones) will undoubtedly benefit more from learning the names of na-
tive trees, knitting a woolly jumper, writing a novel, composing an 
opera or even birdwatching. 

A sage piece of advice I was given early in my career is this: when 
you hear yourself saying, “I don’t have time anymore to (insert here 
any activity that you love),” that is exactly when you need to make 
time to do it. If, for example, you have a creative passion like writing, 
painting, playing the saxophone, breakdancing, ice sculpting, chain-saw 
juggling, origami, or whatever — never give it up because to do so will 
undoubtedly impoverish you. You may come to resent the high price 
your work has ‘cost’ you, and then everyone, even your patients, will 
suffer. By all means, take up wood-working like my good friend Nic, 
who makes lots of beautiful and useful things (though be forewarned, 
this activity seems to require a number of loud and frighteningly sharp 
power tools). Or swim ridiculously long distances in the ocean, like Lu-
cille, Anne, and Ingo, who do so without a wetsuit, even in winter (OK, 
you may not need to do THAT, exactly). Learn to quilt or bake sour-

dough bread, like Robin. Or stand in the clear Motueka River like David, 
fly-fishing (strictly catch and release, of course). Play netball (though, no 
offense, this game seems like basketball with all the fun bits taken out). 
Get your hands filthy in a garden. Or write poetry (it doesn’t even 
need to rhyme). Don’t surrender your identity without a fight. 

Live and work deliberately. Observe and listen with care. Practise, 
and then, practise some more. Embrace the privilege and rewards of 
your chosen speciality but listen (without interruption!) to the stories 
your patients are trying to tell you. 

You are not the false dichotomy of work and everything else that 
traditional dogma would have you believe. You are a magnificent mon-
tage of everything you do and love. Be an active participant in your 
own life, and you will be a better doctor. Nurture yourself, those you 
love, and the things that matter to you, whether others would pigeon-
hole them as ‘work’ or ‘whatever is left over’. As Mary Oliver asks 
each of us at the end of her poem, The Summer Day, “Tell me, what is 
it you plan to do/with your one wild and precious life?”

As for the second question, I am someone who, once upon a time, 
berated himself for failing to accomplish what sounded like the easily 
achievable goal of work-life balance. I felt like a failure. I read articles 
and followed their recommendations: I practiced saying no, setting lim-
its, taking my allotted holidays, and exercising regularly. Those things 
were, by themselves, not enough. I still found myself feeling guilty for 
not working hard enough at my job and not “living” hard enough at 
home. It was not until I began, with the help of mentors and role mod-
els, to craft a sustaining and sustainable career that the guilt inherent in 
the dichotomous work-life model started to dissipate. Something else 
wondrous began to occur: my ‘work’ and ‘the rest of my life’ began 
to weave themselves together in synergy rather than in competition. I 
am not always successful. Some days and weeks I still fail. However, I 
strive each day to bestow upon whoever and whatever is in front of 
me the gift of careful attention, to live deliberately. Oh, and along the 
way, I have also learned to navigate public transport into the city, having 
forever abandoned the quixotic quest for an affordable carpark.
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INVITED EDITORIAL

Love, learning, laughter, and leisure: 
the ingredients for achieving a better 

work-life balance
Mark Huthwaite

Although the practice of medicine can be incredibly meaningful and 
personally fulfilling, it is also demanding, stressful, and can lead to an 
imbalance between work and personal life. Establishing and main-
taining a healthy work-life balance is crucial for doctors (I include 
medical students in their clinical years under this rubric), not only for 
their own wellbeing but also for the quality of care they provide to 
their patients.

With the role of a doctor comes considerable responsibility. Doc-
tors have long, irregular, and arduous working hours to try to meet 
the seemingly limitless clinical demand. Additionally, they have ongoing 
training and learning requirements, which are more often than not 
fulfilled outside of paid working hours.1 This can lead individuals to 
have little or no interest in pursuing activities outside of work, as they 
spend their time resting and recouping before returning to work. A 
medical student recently said to me, “I realised I needed to move 
from passive recovery to active recovery.” This insight came to them 
as they were feeling burnout, when rest and sleep had become their 
priority. They subsequently understood that they had to do more to 
restore their work-life balance.

Medical training and the nature of the professional expectations 
placed upon doctors tend to instil a deep sense of commitment and 
dedication, along with an acceptance that they can and will endure 
excessive workloads and constant stress. Unfortunately, this can lead 
to fatigue, demoralisation, and burnout, which in turn will compro-
mise the quality of care they deliver. This negatively affects patient 
outcomes and may lead to increased medical errors, reduced patient 
satisfaction, and higher healthcare costs.2,3 Alongside this, there is also 
the cost to a doctor’s physical and mental health, as well as their 
overall well-being, including the impact it has on their interpersonal 
relationships. A balanced life is crucial to preventing burnout,4 which 
has become a significant and prevalent issue. Burnout may lead to 
other serious repercussions in one’s personal life, including problem-
atic alcohol use, broken relationships, depression, and suicidal ideation. 
Studies have reported that the impact of poor work–life imbalance 
can be more significant for those with children, particularly women, as 
well as those separated from their family and social support networks, 
such as international students, doctors, and those who have had to 
relocate for training purposes.5

Establishing and maintaining a work-life balance enables doctors 
to recharge, rejuvenate, and nurture their physical and mental health. 
Doctors need time to unwind, be with loved ones, pursue hobbies 
or sports, and engage in activities that bring them joy and fulfilment. 
The personal life of a doctor is also vital for their professional de-
velopment. Pursuing interests outside of medicine fosters creativity, 
empathy, and a broader perspective, which can positively influence a 
doctor’s interactions with patients and colleagues. It allows them to 
bring diverse experiences and insights into their practice, ultimately 
improving patient care.

Institutions and healthcare systems, under immense pressure with 
staffing shortages and an ever increasing demand, can not necessarily 
be relied on to support doctors in achieving a work-life balance and 
fostering a culture that values self-care and well-being. Reasonable 
work hours, working conditions, and access to mental health support 
are often hard-fought battles, driven by the doctor’s unions and doc-
tors themselves.

Achieving a work-life balance is a dynamic and personal journey for 
individuals, requiring conscious effort and effective strategies. 

The L’s of Love, Learning, Laughter and Leisure, described below, pro-
vide some practical steps to help foster a reasonable balance between 
professional and personal life:

LOVE:

	> Love by respecting all your patients, irrespective of colour, creed, 
culture, religion, or social standing. 

	> Love or, at the very least, like what you are doing. If this is not the 
case, then ask yourself, why you are pursuing this career?

	> Love the sense of doing some good for others.
	> Love the sense of achievement your work can bring.
	> Love the privilege of being present in special moments in your 

patients’ lives. For example: remember the thrill of when a baby 
is born, or that unique moment when you are present when a 
person leaves this world.

	> Love the others in your life by spending time nurturing your inter-
personal relationships at home and at work.

LEARNING

	> Learning: remember the enjoyment you felt when you first learned 
about a particular topic, completed a certain procedure, or when 
it suddenly all came together and made sense? In medicine there is 
always more to learn. Learning does not lead to burnout; instead, 
it does the opposite: it generates growth and resilience. Stimulate 
your curiosity and keep your mind agile and receptive to new ex-
periences.

	> Learn to set clear boundaries: define your specific work hours and 
stick to them as much as possible. Avoid bringing work home or 
allowing it to encroach into your personal time. This can be difficult 
when you are required to study for exams and attend to your con-
tinuing professional development outside of work hours. When 
you are off work, try to disconnect from work related emails and 
calls. Clear communication helps others understand and respect 
your work-life balance.

	> Learn to prioritise and organise: identify your priorities both at 
work and in your personal life. Use tools like to-do lists, planners, 
or applications to organise tasks and allocate time to different re-
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sponsibilities. This helps prevent you from feeling overwhelmed 
and ensures that important tasks are addressed first.

	> Learn to set realistic goals: set achievable goals both at work and 
in your personal life. Unrealistic expectations can lead to stress 
and dissatisfaction. 

	> Learn to celebrate achievements: no matter how small. This can 
help you to stay motivated and positive.

	> Learn to say “no”: assess your capacity before taking on additional 
tasks or responsibilities. Do not overcommit yourself. Saying no 
when necessary allows you to focus on your existing commitments 
and maintain balance. Try responding by saying, “I will think about 
it”. This gives you time to think about the matter, the time commit-
ment, and where it will fit in your schedule.

LAUGHTER

	> Bring back the enjoyment and fun in your work and home life. 
Have some fun creating and joking about the rituals that help you 
signal the transition between work and personal life. Examples of 
this could include something as simple as changing clothes, going to 
the gym, or spending quality time with family. These rituals help to 
mentally separate work and personal time.

	> Over the years, doctors have used ‘medical humour’ to bring some 
laughter to their working day or during times of stress. Humour 
can be used to relieve stress, tension and to facilitate cohesion.6 

However, it is important to be mindful of the nature of the hu-
mour being used, as this can often be an indicator of unhappiness, 
demoralisation, and burnout among doctors and students who 
use it. It may also be used to disparage, ridicule, prejudice, or bully.

LEISURE

	> In addition to entertainment options, such as movies, shows or 
dining out, try to also participate in leisure activities that bring ful-
filment, growth, and a sense of purpose. 

	> Engage in activities that promote your physical, mental, and emo-
tional well-being, such as exercise, meditation, hobbies, or spend-
ing time with loved ones.

	> Engage in leisure activities that challenge you both physically and 
intellectually, requiring you to strategise and adapt. This promotes 
resilience and provides a sense of achievement and satisfaction.

	> Leisure activities often involve social interaction and fostering con-
nection with like-minded individuals. Whether through sports, vol-
unteering, or shared interests, these activities create opportunities 
to build friendships, strengthen relationships and enhance social 
well-being.

	> Try limiting your screen time and establish tech-free zones during 
your personal time. Constant connectivity can blur the lines be-
tween work and personal life, so creating boundaries with technol-
ogy is crucial for maintaining a healthy balance.

In conclusion, the significance of doctors maintaining a work-life balance 
cannot be overstated and a well-balanced integration of professional 
and private life is an essential goal for the new generation of doctors. 
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INVITED EDITORIAL

Work-life balance: a fallacy
Maple Goh

I have often pondered how to acquire the elusive ‘work-life balance’. 
Does such a balance exist? Is it as delicate as the whisper of a but-
terfly’s wings? Or perhaps as ephemeral as the beauty of a cherry 
blossom tree? 

The quest for work-life balance led me on both a physical and intel-
lectual journey as I sought to discover the ideal specialty at a perfect 
location. My journey took me as far south as Waihōpai (Invercargill) 
in my days as a medical student, to as far north as Kaitaia, as a locum 
emergency medicine registrar. I had the privilege of traversing across 
Australasia to work in places from Hobart, the indigenous land of the 
Palawa peoples, to Katherine, a convergence point between the tradi-
tional lands of Jawoyn, Dagoman and Wardaman Aboriginal peoples.1,2

However, even as I embarked on these journeys, my uncertainty 
grew, prompting the launch of my podcast, ‘Doctor NOS’, in 2021. 
Work-life balance, like some medical specialties, felt so deeply inacces-
sible, and I aspired to change this. The podcast aimed to explore the 
varying and cursive careers one could take in their medical careers, 
from traditional specialties such as internal medicine, through to the 
less-trodden path of venture capitals and pharmaceuticals. Through 
the lens of intersectionality, I also sought to understand the meaning 
of work-life balance, and its definition to different people. 

The construct itself has had minimal consensus on its definition. 
In an integrative review by Sirgy and Lee, work-life balance has been 
categorised into two key dimensions: firstly, engagement in roles at 
work and in life, and secondly, minimising conflict between work and 
non-work roles.3 Sirgy and Lee conclude that people can achieve 
work-life balance through high engagement in work and non-work 
activities, and that role conflict arises when meeting the demand of 
one role comes at the expense of another.3 As a result, terms such 
as work-life integration have begun to come about, in an attempt to 
reflect a more inclusive appraisal of this concept.4 Existing literature 
also discusses how some job demands can enhance work-life balance, 
and that employees who have learned to work ‘smarter’ achieve an 
acceptable level of work-life balance.5 This seems to scarily suggest 
that if we have not achieved such balance, it is simply the result of 
our own inefficiencies. Some of the literature emphasises that future 
directions involve technological advancements and individual levels of 
mindfulness and resilience as the solution.5 Again, the recurring theme 
is that the onus is on the individual.

If we entertain this concept of work-life balance, I believe it is not 
a zero-sum game. Rather than viewing ‘work’ and ‘life’ as two com-
peting forces, I liken them to the concept of yīn (陰) and yáng (陽).6 
The Chinese philosophy of yīn and yáng represents the complemen-
tary and interconnected forces that exist in all aspects of life.6 Just 
as a fulfilling personal life can contribute to our professional success, 
disproportionate adversity in our jobs can lead to burnout and nega-
tively affect our personal relationships. A resounding theme through 
many of the physicians interviewed in Doctor NOS was how much 

energy, meaning and purpose their mahi gave them. While I cannot 
authentically say that charting laxatives at 3 a.m. sparked joy for me, 
I know that interactions with patients, colleagues, and mentors have 
fostered a distinct fulfilment in my own life. The synergy of work and 
life is particularly notable in my passion for non-profit work and ref-
ugee and migrant health. When so many aspects of clinical medicine 
felt morally injurious, it was my time spent working with refugees that 
brought me back to life. Nothing compares to seeing the excitement 
on someone’s face as they embark on their journey of resettlement 
in Aotearoa after years of seeking asylum. Fundraising thousands and 
raising awareness for the Syrian refugee crisis during medical school 
was easily one of my most cherished memories. I found myself natu-
rally drawn to these aspects of my life that gave me a sense of inner 
peace and moved away from parts that felt draining. It is this yīn and 
yáng that has led me to where I am at Harvard University and will 
likely guide me into my next chapter.

What I am less sure about is whether the power to have that bal-
ance rests entirely in my hands. As I peer behind the curtains at the 
lives of doctors around the world, it seems increasingly evident that 
this equilibrium is supported by our collective community. So often, 
I have envied my male counterparts who appear so refreshed and 
ready to seize the day. It made me wonder why it seemed so much 
easier for them to attain this status than my female colleagues. The 
same, perhaps, could be said for many of my minority and indigenous 
friends. This concept, sometimes known as ‘weathering’, describes the 
effects of systemic oppression on the body.7 Dr. Geronimus argues 
that the insidious effects of social injustice are beyond what we could 
imagine.7 This therefore begs the question: is work-life balance a lux-
ury only afforded to the privileged?

There is a cliché expression that goes, ‘behind every great man, 
there is a great woman’. This expression is thought to have started 
in the 1900s as part of a feminist movement, but it is so exceedingly 
true that an entire book, titled “Behind every great man: The for-
gotten women behind the world’s famous and infamous” by Wag-
man-Geller notes at least forty chapters of great women who stood 
behind famous men.8 If our cis-gendered heterosexual white male 
counterparts were to experience misogyny, racism, emotional labour, 
and parenting responsibilities as our female colleagues do, perhaps 
work-life balance would not be so achievable. If not for the support of 
partners carrying the mental and emotional burden, or communities 
rallying them on, would they feel quite so able to fulfil their purpose in 
this world? Despite my own cis-gendered and able-bodied privileges, I 
know how heavy the burden weighs to do the mahi required as a dou-
ble minority female. At times, I feel truly weathered. If we were more 
equitable and empowered within our workplaces, homes, and society, 
it is possible that work-life balance would have a fairer distribution.

We can be passionate about the work we do, and still be stripped 
of energy when we are faced with ableism, racism, and misogyny in 
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the workplace. We can advocate for our sick leave and annual leave, 
and yet be met with fierce disapproval from our supervisors. We 
are reprimanded for having inadequate boundaries but do not have 
the tribes or societies that respect them. We are encouraged to pri-
oritise ourselves but are expected to do the invisible labour of our 
households and workplaces. Considering our wider society’s cognitive 
dissonance and double standards, believing that work-life balance is 
achievable if we were simply ‘assertive’ enough with our boundaries, 
seems akin to structural gaslighting. 

In this brief journey, perhaps the most important lesson I have 
learned is that this balance cannot be found in a job or a place. It is 
not necessarily what work-life balance means to you, but what society 
seems to have permitted us to have. The onus of this balance has 
been on the individual for far too long, and I urge you to free yourself 
of this guilt. Rather than enhancing our lives, the mythology of this 
construct has only sought to create failures where such failures do not 
exist. Find a career that brings you that inner peace and a community 
that celebrates you as a person, but do not let this illusory objective 
mislead you in defining your success.

References:

1.	 Tourism NT. Aboriginal cultural experiences around Katherine Northern Territory: 
Tourism NT; [cited 2024 Jan 24]. Available from: https://northernterritory.com/katherine-
and-surrounds/see-and-do/art-and-culture/aboriginal-cultural-experiences.

2.	 Britannica The Editors of Encylopaedia. Tasmanian Aboriginal people: Encyclopedia 
Britannica; 2024 [updated 2024 Jan 20; cited 2024 Jan 24]. Available from: https://www.
britannica.com/topic/Tasmanian-Aboriginal-people.

3.	 Sirgy MJ, Lee D-J. Work-life balance: an integrative review. Appl Res Qual Life. 
2018;13(1):229-54. doi: 10.1007/s11482-017-9509-8

4.	 Brough P, Timms C, Chan XW, Hawkes A, Rasmussen L. Work–life balance: definitions, 
causes, and consequences. In: Theorell T, editor. Handbook of Socioeconomic Determinants 
of Occupational Health: From Macro-level to Micro-level Evidence. Cham: Springer 
International Publishing; 2020. p. 473-87. doi: 10.1007/978-3-030-05031-3_20-1

5.	 Green P, Skinner D. Does time management training work? An evaluation. Int J Train 
Dev. 2005;9(2):124-39. doi: 10.1111/j.1468-2419.2005.00226.x

6.	 Perkins F. Metaphysics in Chinese Philosophy: The Stanford Encyclopedia of Philosophy; 
2023 [cited 2023 Jan 26]. Winter 2023 Edition. Available from: https://plato.stanford.edu/
archives/win2023/entries/chinese-metaphysics/.

7.	 Geronimus AT. Weathering: The extraordinary stress of ordinary life in an unjust 
society: Hachette UK; 2023. doi: 10.13001/jwcs.v8i2.8417

8.	 Wagman-Geller M. Behind every great man: The forgotten women behind the world’s 
famous and infamous: Sourcebooks, Inc.; 2015.

About the author

	> Dr. Maple Goh is a physician passionate about refugee and migrant health, with exten-
sive experience across Australasia working in multiple settings, including at Te Ahuru Mōwai 
o Aotearoa (Mangere Refugee Resettlement Centre). She graduated from University of 
Otago in 2018 from a Bachelor of Medicine and Bachelor of Surgery with distinction. She 
then pursued her Master of Public Health from Harvard T.H. Chan School of Public Health 
in 2024, as a recipient of the Frank Knox Fellowship and William Georgetti scholarship. Dr. 
Goh currently works at Brigham and Women’s Hospital and Harvard Humanitarian Initia-
tive, focusing on global health, particularly infectious disease outbreaks and health systems 
strengthening and in low- and middle- income countries.

Correspondence

Dr. Maple Goh: doctornos@pm.me



nzmsj The New Zealand Medical Student Journal	  Issue 37 • August 2024

		  11	

ACADEMIC: ORIGINAL RESEARCH

Recommendations for 
implementation of yoga and 

mindfulness on campus for clinically 
based medical students at the 

University of Otago
Bree-Anna Langton, Mark Huthwaite

Abstract

Background
Medical students commonly experience high levels of psychological 
distress and burnout. Yoga and mindfulness interventions have shown 
promise in mitigating these issues, yet their integration and accepta-
bility in the medical school setting remains underexplored.

Materials and Methods
This study involved three phases. Phase 1 surveyed medical students 
(years 4-6) at the University of Otago, Wellington campus, using a 
questionnaire to assess their attitudes towards and preferences for 
yoga and mindfulness interventions. Phase 2 gathered insights from 
experienced yoga teachers and student-teachers on methods for im-
plementing these interventions in medical education. The data was 
collected through electronic distribution of questionnaires. In phase 3 
the data was analysed to develop recommendations for initiatives at 
the University of Otago, Wellington.

Results
A high acceptance rate (70.5%) among medical students was ob-
served regarding the likelihood of participating in yoga or mindfulness 
classes if provided by the medical school. Three key recommenda-
tions emerged from the experienced yogi survey: integrating yoga and 
mindfulness into the curriculum, offering low-cost yoga classes, and 
establishing a dedicated mindfulness space on campus.

Conclusions
The study underscores strong interest among medical students for in-
tegrating yoga and mindfulness interventions into their curriculum and 
campus life. These findings support the feasibility and potential bene-
fits of incorporating such programmes to promote mental well-being 
and prevention of burnout among medical students.

Introduction
Medical students commonly experience high levels of academic and 
psychological stress during their training, which has a broad range of 
consequences both physically and psychologically.1 The numerous de-
mands of medical education, including the heavy workload and the 
stressful nature of the healthcare environment, tend to increase rates of 
burnout, reported to range from 45% to 71%.2 This, in turn, can reduce 
the effectiveness of the student-patient interaction. The incidence of 
burnout steadily increases over the final years of undergraduate med-
ical training and continues into internship.3 A decrease in empathy sec-
ondary to burnout has also been shown to correlate with a temporary 
rise in suicidal ideation among students.4 Furthermore, general unwell-
ness in medical students has implications for patient care and safety.3

Research indicates that medical students tend to have higher levels of 
psychological distress and psychological morbidity, including depression 
and anxiety, compared to their non-medical counterparts.2 Enduring 
psychological distress can adversely affect the development of medical 
students’ knowledge, skills, and professional behaviour. Feelings of inade-
quacy can arise when ability to establish rapport with patients is compro-
mised. These factors of psychological distress have been associated with 
a sense of dissatisfaction which can continue into future clinical practice.5 

Yoga has been used as an anxiolytic tool for many centuries and 
there is evidence to suggest that yogic practices and other forms of 
meditation are effective in reducing stress among medical students.1,5-9 
Due to heterogeneity in study designs and small participant sample 
sizes, many of these studies have limited generalisability to the New 
Zealand medical student cohort. Most of these studies have been 
conducted in India or the United States of America, so the cultural 
variation between countries should be considered.

Studies conducted in North America and elsewhere have shown 
significant improvements in participants’ symptoms of anxiety, in-
somnia, social dysfunction, and depression following short-term yoga 
interventions.8 A pilot study evaluating a 10-week yoga intervention, 
reported reductions in stress, depression, and anxiety levels among 
medical students, suggesting complementary benefits to traditional 
stress management approaches.10 Integrating mind-body training into 
medical school curricula has shown promise in reducing stress levels 
among clinical students, indicating the feasibility and acceptability of 
such interventions.11 Another study focused on a restorative yoga pro-
gramme for medical students during academic stress periods, demon-
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strating significant improvements in relaxation and stress reduction, 
particularly in relation to decision-making.12

Mind-body courses incorporating conscious breathing, yoga, and 
mindfulness have been found to enhance emotional regulation and 
cognitive functions such as executive functioning and information pro-
cessing speed among medical students.4,6 Research on yogic medita-
tion sessions and mindfulness-based stress reduction programmes has 
demonstrated improvements in cognitive performance, emotional 
well-being, and stress management skills among medical students.1,3,13 
One study investigated the correlation between yoga and meditation 
practices and physiological stress markers among medical students, 
showing decreased serum cortisol levels and improved heart rate var-
iability, indicating enhanced autonomic nervous system balance.14 This 
is particularly beneficial for medical students as reduced autonomic 
arousal and increased parasympathetic tone help manage emotional 
responses and disorders related to stress. 

A recent systematic review highlighted the efficacy of mindful-
ness-based interventions in improving mental health outcomes, stress 
symptoms, well-being, and self-compassion among medical students.15 
The social aspect of group-based yoga may be a major contributing 
factor, as having structured course content and peer support were 
cited as critical factors to achieving the aforementioned benefits in the 
review. Another systematic review and meta-analysis demonstrated 
yoga’s comprehensive benefits in enhancing cardiovascular and res-
piratory function, and reducing stress, anxiety, and depression among 
medical and dental students.16

Yoga is a low cost, safe and efficacious tool to assist medical stu-
dents. The practices that are safely used for increasing the wellbeing 
of the student community include asana, pranayama, dhyana, and 
mindfulness. The possible mechanisms involved with the beneficial 
effects of yoga among medical students include autonomic balance, 
relaxation, better emotional status, and self‑care behaviour.7 Barriers 
to access and participation in yoga include the heavy workload of the 
medical curriculum, time restraint and insufficient facilities.9

Given the significant implications of burnout and psychological 
distress among medical students, there is a clear need for effective 
interventions to mitigate these challenges. Yoga and mindfulness have 
emerged as potential interventions to address stress and promote 
well-being in medical education. While the literature provides evi-
dence of the effectiveness of yoga and mindfulness in reducing stress 
among various populations, including medical students, there is a gap 
in the literature regarding the acceptability of these interventions spe-
cifically among medical students.1, 5-9

The acceptability of yoga and mindfulness interventions among 
medical students is a critical consideration for their implementa-
tion in medical school. While there is anecdotal evidence suggesting 
positive attitudes towards these practices among medical students, 
empirical research exploring their acceptability is limited. Further-
more, potential methods of implementing yoga and mindfulness 
into the medical curriculum remain underexplored in the literature. 

The aims of this study are to:
1.	 Assess medical students’ acceptability of yoga or mindfulness 

interventions;
2.	 Assess potential methods of implementing yoga or mindfulness 

interventions into medical school.

This research seeks to provide insight into the potential benefits of 
integrating yoga and mindfulness practices into medical education in 
New Zealand, ultimately contributing to the development of strate-
gies for enhancing the well-being of medical students. Recommenda-
tions on yoga and mindfulness intervention implementation will be 
made based on the result from the study analysis.

Assumptions made when initiating this research are based on the 
premise that integrating yoga and mindfulness into medical education 
could offer valuable benefits in addressing the stress and well-being 
of medical students.

Methods
PARTICIPANTS
Participants in this study were from two groups: medical students at the 
University of Otago, Wellington campus, and experienced yoga teach-
ers and student-teachers on a Yoga Teacher Training Course (YTT-200 
hours), collectively referred to as ‘yogis’ in this study. For phase 1, all med-
ical students in years 4-6 were invited to participate. Phase 2 involved 
three experienced yoga teachers and seven yoga student-teachers.

PROCEDURE 
Phase 1: a questionnaire was constructed to assess medical students’ 
experiences and ideas around yoga and mindfulness (Appendix 1). 
The questionnaire was distributed via student emails, with remind-
ers posted on class Facebook pages. Data collection took place over 
a two-week period. Students who participated in the questionnaire 
went in the draw to win a small gift.
Phase 2: a separate questionnaire was developed for experienced 
yogis to gather their insights on the implementation of yoga and mind-
fulness in the medical school setting (Appendix 2). The questionnaire 
was distributed electronically to participants over a one-week period.
Phase 3: utilising the data collected, recommendations were devel-
oped for initiatives to commence at the University of Otago, including 
a cost-benefit analysis.
This research has University of Otago category B ethics approval.

INSTRUMENTATION
The questionnaire used in phase 1 comprised items designed to as-
sess medical students’ experiences with yoga and mindfulness and the 
likelihood they would participate in a university-led initiative. Demo-
graphic questions were included. The questionnaire could be com-
pleted in te reo Māori or English.

The questionnaire used in phase 2 aimed to gather insights from 
experienced yogis on effective strategies for implementing yoga and 
mindfulness in the medical school context. It included questions about 
the best type of yoga, potential benefits for medical students, and 
recommendations for integration.

DATA ANALYSIS
Quantitative data from phase 1 was analysed using statistical analysis 
in Microsoft Excel to summarise participants’ responses. Qualitative 
data from open-ended questions in phase 2 were analysed using con-
tent analysis.17

Results
PHASE 1: MEDICAL STUDENT SURVEY
This section of the results focuses on the first aim of the study: assess 
medical student acceptability of a yoga or mindfulness intervention.

Three hundred and eleven surveys were sent out via email to 102 
4th year, 100 5th year and 109 6th year medical students. Of these 68 
students who responded (response rate of 22%) and consented to 
participate in this survey, 28 (41.2%) were in their 4th year, 20 (29.4%) 
were in their 5th year, and 20 (29.4%) were in their 6th year. All 68 
opted to complete the questionnaire in English. Table 1 displays the 
ethnic distributions of participants. For those that stated multiple eth-
nicities, the prioritised ethnicity was recorded.18

Table 1: Medical student respondents ethnic distribution

Ethnicity Number of medical students 
n = 68 (22%)

Pākehā/NZ European 32 (47%)
NZ Māori 18 (26%)
Pacific 3 (4%)
Asian 12 (18%)
Other European 1 (1%)
Ethnicity not stated 2 (3%)
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Almost all participants (97%) answered that they had practised 
some form of mindfulness or meditation in the past, while 75% had 
practised some form of yoga. Nearly three-quarters (70.5%) stated 
a moderate to high likelihood that they would utilise yoga or mind-
fulness classes if the medical school were to provide it. Only five re-
spondents (7.4%) indicated a low likelihood that they would attend a 
yoga or mindfulness initiative provided by the medical school.
 
PHASE 2: EXPERIENCED YOGI SURVEY
This section of the results focuses on the second aim of the study: 
assess potential methods of implementing yoga or mindfulness inter-
ventions into medical school.

A total of 10 surveys were distributed. The survey was completed 
by seven student yoga teachers and three experienced yoga teachers. 
There was a large range of experience teaching yoga ranging from 4 
to 40 years. The median was 10 years of experience, the mean 13.6 
years, and as a collective they had 136 years of experience in the yoga 
field. Their ethnic groups are displayed in Table 2.

Table 2: Ethnic distribution of yogi participants

Ethnicity Number of yogis
n = 10 (100%)

Pākehā/NZ European 4 (40%)
European 2 (20%)
Pacific 1 (10%)
Asian 1 (10%)
Latin American 1 (10%)
Middle Eastern 1 (10%)

Arising from the question regarding the benefits of yoga in their per-
sonal lives, nine themes emerged:
1.	 Improved patience;
2.	 Improvement in concentration and focus;
3.	 Improvement in the mind-body connection;
4.	 Improved self-confidence and self-belief;
5.	 Better emotional regulation and management;
6.	 Improved mindfulness;
7.	 Reduction in stress and anxiety;
8.	 Improved physical health – including injury management and pre-

vention, and flexibility; and
9.	 The relaxing and calming effect of regular yoga practice.

When asked what they considered the best types of yoga for stress and 
anxiety management and what types of yoga they would recommend 
for medical students, the most common response was Yin Yoga (60% 
of participants). All the participating yogis (100%) agreed that medical 
students could benefit from yoga practice, with 60% of them noting that 
any yoga would be beneficial regardless of the type. The results for the 
best type of yoga for medical students are displayed in Table 3. 

Table 3: Yogi’s suggestions for types of yoga that may benefit 
medical students

Type of yoga Number of yogi’s 
n = 10 (100%)

Yin Yoga 6 (60%)
Restorative 1 (10%)
Vinyasa 2 (20%)
Ashtanga 1 (10%)
Bikram 1 (10%)
Nidra 1 (10%)
Pranayama 3 (30%)
Mindfulness 1 (10%)
All Types 6 (60%)

The yogis identified the following potential benefits of yoga practice 
for medical students:
1.	 The calming and relaxing effects;
2.	 Improving concentration and focus;
3.	 Improving self-confidence;
4.	 Improving the mind-body connection;
5.	 Providing a time and space for themselves;
6.	 A method to reduce stress and anxiety; and
7.	 Improving empathy with patients.

The findings are displayed in Graph 1. 

Graph 1: Frequency graph of yogi’s responses to the potential benefits of yoga

When asked for ideas for implementing yoga and mindfulness on the 
medical school campus the following six themes emerged:
1.	 Offering free yoga classes for students;
2.	 Offering yoga and mindfulness workshops;
3.	 Offering a quiet space to practice yoga and mindfulness;
4.	 Providing guided meditation between lectures;
5.	 Offering yoga as a selective/elective subject; and
6.	 Offering a weekend yoga retreat for rest and rejuvenation.

The most common themes were offering free yoga classes followed 
by setting aside a quiet mindfulness space for students and offering 
yoga-based workshops. The results are displayed in Graph 2.

Graph 2: Frequency graph of yogi’s recommendations for implementation of 
yoga by theme
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Discussion
The first phase of this research was to investigate the acceptability 
of yoga and mindfulness for clinically based medical students at the 
University of Otago, Wellington. The results demonstrate a moder-
ate to high likelihood that medical students would utilise yoga and 
mindfulness if the opportunity and means were provided to them at 
medical school. There is no previous literature that has investigated 
the acceptability of yoga among medical students in New Zealand. 
Although a systematic review regarding mindfulness and physical ex-
ercise for medical students was conducted in Auckland, all the studies 
included in the analysis were conducted overseas.19

In the second phase of this study, all the experienced yogis sur-
veyed considered that yoga practice would be beneficial for medical 
students. Seven potential benefits of yoga were identified, includ-
ing calming and relaxing effects, improved concentration, improved 
self-confidence, improved mind-body connection, stress reduction, 
anxiety reduction, and empathy enhancement. These findings closely 
resonate with the body of literature discussed in the introduction. 
The main benefits of yoga and mindfulness discussed in the literature 
include stress reduction, symptom improvement of anxiety, insom-
nia, and depression, improved relaxation, enhanced cognitive func-
tion, and improved autonomic function including cardiovascular and 
respiratory benefits with reduced serum cortisol levels.1,4-10,12,14-16 The 
exceptions to this are the two themes of self-confidence and empathy 
enhancement. There is no evidence for these benefits discussed in the 
literature for medical students. 

There are several ways yoga and mindfulness could be implement-
ed in the medical school environment. The experienced yogis’ sur-
vey produced the following recommendations: offering mindfulness 
and yoga workshops, providing free or low-cost yoga classes, and 
establishing a designated space for mindfulness and yoga practice. The 
literature aligns with the first recommendation of providing a yoga or 
mindfulness intervention at medical school. There was no evidence 
established in the literature for the latter two recommendations.

Thompson et al. suggested a restorative yoga programme during 
exam periods.12 This study involved a 45-minute restorative yoga 
practice by a certified instructor once a week for six weeks. Another 
study investigated a 10-week yoga intervention that involved 90-min-
ute weekly sessions.10 However, these interventions were extracurric-
ular and not implemented into the medical school curriculum itself. 
Integrating mind-body training into the curriculum was investigated by 
two studies, one of which was a systematic review which found that 
more than 90% of students believe yoga should be a part of the med-
ical school curriculum.8,16 The study suggested yoga would encourage 
students to develop a balanced academic and personal life.16 

Barriers to access and participation in yoga and mindfulness prac-
tices for medical students include the heavy workload of the medical 
curriculum, time management, motivation, and limited access to fa-
cilities.9,16 However, the low cost, safety, and efficacy of yoga makes 
it a valuable tool for supporting the well-being of medical students.7 
Addressing barriers through the recommendations identified in this 
study could facilitate greater participation and uptake of these prac-
tices within the medical school environment.

RECOMMENDATION 1: INTEGRATION OF YOGA AND MINDFULNESS 
INTO THE MEDICAL SCHOOL CURRICULUM
Bansal et al. noted the alignment between community medicine and 
yoga in promoting health and preventing disease, suggesting the inte-
gration of yoga into community medicine teaching.8 Therefore, the 
first recommendation of this study is to introduce a yoga and mindful-
ness workshop as a component of the public health, general practice, 
or psychological medicine module. The main cost of implementing 
this recommendation would be reimbursing the teachers for their 
time as well as finding an allotted time within one of the modules. A 
paradigm shift from traditional medicine to alternative and comple-
mentary medicine within the medical school environment would also 

be essential. Faculty members with significant scepticism towards al-
ternative therapies may be resistant to a change in the medical school 
culture.16 However, the workshop would provide an equal learning 
opportunity for all students, helping to prepare them for their future 
work-life balance and remove the barriers listed above.

RECOMMENDATION 2: PROVIDE A LOW-COST YOGA CLASS 
ON CAMPUS
The next recommendation is to invite yoga teachers to use a space on 
the University of Otago, Wellington campus to teach yoga to students 
for a koha/donation.  Providing this service at a low cost would encour-
age student participation. Other ideas include providing regular classes 
during exam periods or utilising special events such as the NZMSA’s 
wellbeing month and Te Wiki o Te Reo Māori to offer the service. The 
challenge with this intervention would be finding yoga teachers with 
capacity to offer their services at a low cost. The university could con-
sider subsidising the cost to make the classes more accessible. 

RECOMMENDATION 3: ESTABLISH A MINDFULNESS SPACE
The final recommendation is to request the university to provide 
a suitable mindfulness and yoga space for students that is separate 
from the common room. This would require the reasonably low-
cost transformation of a room to provide a quiet space with privacy, 
adjustable lighting, and yoga mats. Yoga classes could also use this des-
ignated health space. The main challenge for the university would be 
the initial expense and allocation of space, given the premium nature 
of space on the medical school campus.

LIMITATIONS
The main limitation of this study is the low response rate, which is 
not an uncommon issue with medical students’ surveys, possibly due 
to survey fatigue. The findings may not accurately represent the true 
population of medical students and there is the risk of response bias. 
Additionally, the small population size of yogi survey respondents, al-
though diverse in ethnicity, age, and experience, introduces a selection 
bias. The use of open-ended questions allowed experienced yogis 
to share their opinions and views, enriching the study’s qualitative 
insights. However, the questionnaires likely have psychometric prob-
lems due to a lack of validation with the current literature.

Conclusion
This study shows that medical students would be willing to participate 
in yoga and mindfulness-based initiatives if the medical school was 
able to provide initiatives to help students manage their hauora in the 
medical school context. The recommendations for the implementa-
tion of yoga and mindfulness at the University of Otago, Wellington 
campus include providing a free or low-cost yoga class for students, 
implementing a yoga/mindfulness workshop as a part of the public 
health, general practice or psychological medicine modules, and pro-
viding a mindfulness space for students.
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Abstract

Background
Somatisation, a complex manifestation of mental health disorders, is 
of pivotal importance due to its high prevalence and profound impact, 
especially among individuals aged 20–30 years. While stress, common 
in this age group, can intensify somatic symptoms, it is essential to 
recognise that the impact of stress varies, being both beneficial and 
detrimental depending on its level and type. This nuance underscores 
the complexity of studying somatisation and its triggers. Considering 
the elevated prevalence of mental disorders, including anxiety and 
somatic symptom disorders, among medical students, our study spe-
cifically targets somatisation and related variables in final-year medical 
students at a public university in Istanbul.

Materials and Methods
In this descriptive study, we surveyed 92 out of 180 final-year stu-
dents enrolled in a public medical faculty in Istanbul, Türkiye, during 
the 2020–2021 academic year. Data were collected using an online 
questionnaire, which comprised a 20-item socio-demographic ques-
tionnaire and a 33-item “Somatisation Scale”. Statistical tests includ-
ing Mann-Whitney U, Kruskal-Wallis, and Multiple Linear Regression 
were conducted.

Results
In our study of final-year medical students, 23.9% of participants scored 
17 or above on the Somatisation Scale, classifying them as having so-
matisation. Females exhibited significantly higher somatisation scores 
than males. The prevalence of somatisation was higher in smokers, 
at 42.3%, compared to non-smokers, at 16.7%, with p < 0.009. Addi-
tionally, the presence of somatisation was significantly associated with 
having a chronic illness and specific sleep patterns, such as usually not 
being able to sleep, sometimes not being able to sleep, and sleeping 
well. Variables such as living arrangements, place of longest residence, 
academic achievement, career plans, and anxiety about the future did 
not reveal statistically significant associations with somatisation status.

Conclusions
This study examines the somatisation status among final-year medical 
students. Educational initiatives and early interventions for variables 
such as sleep patterns, smoking, and chronic illnesses are crucial in 

reducing the frequency of somatisation. Recognising the significance 
of early diagnosis for addressing widespread somatisation concerns 
is vital. For future research, we recommend using larger sample sizes 
and established scales to assess sleep and anxiety conditions.

Keywords: 
College student, medical student, somatisation, somatoform disorders

Introduction
Mental health is defined as a state of well-being in which an individual 
is aware of their own capabilities, can cope with the general stresses 
of life, can work productively, and can make a contribution to their 
community.1 According to the World Health Organization’s (WHO) 
2019 report, one of every eight people worldwide grapples with a 
mental disorder, with the most prevalent being depression and anxiety 
disorders. In 2020, in the wake of the Covid-19 pandemic, there was 
an estimated 26% increase in anxiety disorders and a 28% increase in 
depressive disorders within a single year.2 In Türkiye, this figure is ap-
proximately 20%.3 Mental health disorders are not only prevalent but 
also noteworthy due to the challenges in treatment and their high rates 
of chronicity. Considering the cost of treatment and the loss of work-
force caused by these illnesses, they also create a substantial economic 
disadvantage.4 Taking all these factors into account, it becomes evident 
that mental health disorders constitute a critical public health concern.5

According to the DSM-5 criteria, somatic symptom disorder (for-
merly known as somatisation disorder) is defined as the presence of 
physical symptoms lasting for more than six months, accompanied 
by high levels of anxiety, disproportionate and persistent thoughts 
related to these symptoms, and impaired functionality.6 It has been 
noted that inappropriate activation of the autonomic nervous system, 
endocrine system, and immune system may play a role in the onset 
of somatic symptoms.7 Somatic symptoms occur most commonly be-
tween the ages of 20 and 30. Potential risk factors include female gen-
der, low educational level, low socioeconomic status, a family history 
of chronic illness, and comorbid psychiatric disorders.8 

Physical symptoms of somatic symptom disorder include back pain, 
chest pain, dizziness, fatigue, headaches, pain in joints and limbs, gastroin-
testinal complaints, and sleep disturbances.9 With the updated diagnostic 
criteria in DSM-5, the diagnosis of somatic symptom disorder has under-
gone revision.6 The requirement for symptoms to be included in the four 
symptom groups (pain, gastrointestinal symptoms, sexual symptoms, 

N Z Med Stud J, Issue 37, pp. 16–20, Aug 2024
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and conversion symptoms) has been removed. In the past, it was stated 
that these symptoms could not be explained by any medical condition; 
however, this criterion has been updated to consider “symptoms that 
can or cannot be explained by any medical condition”.10 

Somatic symptoms are highly correlated with depression and anxie-
ty.11 Stress is considered a major risk factor for somatic symptom disor-
der. University students in Türkiye experience significant stress due to 
challenges such as exams and changing living conditions. In response to 
this stress, individuals may develop somatic symptom disorder.12

In the literature, it is notable that mental disorders have a high 
prevalence among medical students worldwide.4 Medical faculty stu-
dents are particularly at a higher risk of stress and depression com-
pared to students in other departments.13 Therefore, stress-related 
physical complaints, such as digestive system problems or musculo-
skeletal system problems, are frequently observed in this group.13 

Somatic symptom disorder not only negatively impacts students’ 
academic performance but also leads to functional impairment in daily 
life.14 Recognising and addressing this disorder is therefore imperative. 
In light of the intricate relationship between somatisation and its im-
pact on both academic and personal spheres, our study endeavoured 
not merely to assess the status of somatisation among final-year med-
ical students at a public university in Istanbul, Türkiye, but also to 
uncover the underlying variables associated with it. By doing so, we 
aimed to contribute to a deeper understanding of somatisation with-
in this specific demographic, facilitating the development of targeted 
interventions that could mitigate its adverse effects and enhance stu-
dent wellbeing.

Materials and Methods
This descriptive study was conducted among final-year students en-
rolled in a public university’s medical school in Istanbul, Türkiye during 
the 2020–2021 academic year. The study aimed to survey the entire 
eligible population, initially consisting of 180 individuals. However, due 
to a response rate of 51%, the final sample comprised of 92 partici-
pants. All participants volunteered to take part in the study.

Data for our research was gathered using an online survey plat-
form. Participants completed a 20-item socio-demographic question-
naire, which included details such as gender, age, marital status, living 
arrangements, smoking habits, sleep patterns, presence of chronic 
diseases, career plans, anxiety status, place of longest residence, place 
of residence up to age 12, use of supportive medicine, presence of 
chronic illness in first-degree relatives, and academic achievement 
status. Additionally, participants responded to a 33-item Somatisa-
tion Scale, validated for reliability by Şeyda Dülgerler, consisting of 
questions answered with ‘true’ and ‘false’. 15 Participants are assigned 
scores of 0 or 1 based on their responses. Scores on this scale range 
from a minimum of 0 to a maximum of 33. A higher total score indi-
cates the presence of somatic symptom disorder, with a cut-off score 
set at 17. For the purpose of this study, participants scoring “17” or 
higher are classified as “somatisation present”, while those scoring be-
low “17” are classified as “somatisation absent”.15

The statistical significance of participant responses was evaluated 
using data from the socio-demographic information questionnaire and 
the Somatisation Scale. Descriptive analyses were conducted, present-
ing counts, percentages, means, medians, and standard deviations. The 
somatisation scale score, serving as the dependent variable, was com-
pared against various independent variables, including gender, sleep 
pattern, smoking status, chronic illness status, living arrangements, 
career aspirations, anxiety status, place of longest residence, place 
of longest residence up to age 12, and academic achievement status. 
These comparisons were conducted using non-parametric tests. Spe-
cifically, the Mann-Whitney U test is used when the independent vari-
able can divide participants into exactly two categories, as it compares 
differences between these two groups when the dependent variable 
is ordinal or continuous, but not normally distributed. Conversely, 
the Kruskal-Wallis test is employed when the independent variable 
contains more than two categories, as it allows for comparing distri-

butions of a continuous or ordinal dependent variable across these 
multiple groups.

Based on the outcomes of univariate analyses, the variables gender, 
sleep pattern, smoking status, and chronic illness status were incorpo-
rated into a multiple linear regression model. This analytical approach 
was undertaken to investigate the predictive relationships between 
somatisation scale scores and these variables, to quantify their contri-
butions to the variance observed in somatisation scale scores.

Necessary permissions were obtained from the Clinical Research 
Ethics Committee of the relevant university’s medical school, with pro-
tocol number 09.2020.1260, dated 04.12.2020, and our research was 
conducted in accordance with the Helsinki Declaration. Prior to admin-
istering the online survey, informed consent was obtained from all par-
ticipants. Furthermore, we obtained the necessary permission to use the 
Somatisation Scale in our study from Assoc. Prof. Dr. Şeyda Dülgerler. 

Results
A total of 92 individuals participated in the research. The average 
age of the participants was 24 (±1.18) years. Among these individuals, 
60.9% (n=56) were females, and 39.1% (n=36) were males. Among the 
92 participants, somatisation was detected in 23.9% (n=22) of them, 
while 76.1% (n=70) did not exhibit somatisation.

When the somatisation scores were compared by gender, it was 
found that females scored statistically significantly higher than males 
(Table 1; p=0.017).

Analysis of somatisation scores and sleep patterns using the 
Kruskal-Wallis test revealed a statistically significant difference 
(Table 1, p=0.007). Specifically, participants reporting “I usu-
ally can’t sleep” had a mean score of 16 ± 7.42, with a median of 
17 (range: 0–27). Those reporting “Sometimes I can’t sleep” had 
a mean score of 11.54 ± 5.25, with a median of 10 (range: 3–22), 
and participants who said “I sleep well” had a mean score of  
9.84 ± 5.38, with a median of 9 (range: 1–22). The most significant dif-
ference was observed between the groups “I sleep well” and “I usually 
can’t sleep”, with the latter showing higher mean scores.

Comparison of somatisation scores between medical students 
based on smoking status, using the Mann-Whitney U test, showed the 
following: smokers had a mean score of 12.88 ± 7.07, with a median of 
12 (range: 0–27), while non-smokers had a mean score of 10.93 ± 5.62, 
with a median of 10 (range: 1–24). This analysis revealed no statistical-
ly significant difference in somatisation scores between smokers and 
non-smokers (Table 1, p=0.236).

Investigating the association between chronic illness presence and 
somatisation scores revealed significant differences. Individuals with a 
chronic illness exhibited higher somatisation scale scores (mean: 15.7 
± 7, median: 18, range: 0–24) compared to those without a chronic 
illness (mean: 10.97 ± 5.81, median: 10, range: 1–27), according to the 
Mann-Whitney U test (Table 1, p=0.021).

Table 1: Comparative Distribution of Somatisation Scores by 
Gender, Sleep Patterns, Smoking Habits, and Chronic Illness Status

Variables/ 
Somatisation Scores

Median Minimum-
Maximum

IQR P value

Gender (n=92)
	 Male (n=36)
	 Female (n=56)

 8.0
11.5

1.0 – 27.0
0.0 – 24.0

 6.50
8.75

0.017*

Sleep Patterns (n=92)
	� I usually can’t sleep*** (n=16)
	� Sometimes I can’t sleep (n=31)
	 I sleep well (n=45)

17.0
10.0
 9.0

0.0 – 27.0
3.0 – 22.0
1.0 – 22.0

12.25
 7.00
 7.50

0.007**

Smoking Habits (n=92)
	 Non-Smokers (n=66)
	 Smokers (n=26)

10.0
12.0

1.0 – 24.0
0.0 – 27.0

 7.00
12.25

0.236*
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Chronic Illness Status (n=92)
	 Absent (n=82)
	 Present (n=10)

10.0
18.0

1.0 – 27.0
0.0 – 24.0

7.50
7.75

0.021*

*	 Mann Whitney U Test  
**	 Kruskal Wallis Test  
***	The row creates significance

An analysis of somatisation scores among final-year medical stu-
dents, segmented by living arrangements and evaluated using the 
Kruskal-Wallis test, yielded the following results: students living with 
their families had a mean score of 10.56 ± 5.78, with a median of 9 
(range: 0–22); those living with friends had a mean score of 10.78 ± 
5.71, with a median of 11 (range: 1–22); and students living alone had a 
mean score of 13.44 ± 6.64, with a median of 13 (range: 3–27). These 
findings indicate no significant difference in somatisation scores across 
the different living arrangements (p=0.194).

In our analysis of somatisation prevalence concerning students’ 
career aspirations, we categorised career choices into two groups. 
Choices related to the Turkish Medical Specialty Exam (TUS), do-
mestic postgraduate studies, doctorate programs, and general prac-
tice were grouped as ‘domestic’. In contrast, options pertaining to 
overseas career plans, including overseas postgraduate studies and 
doctorate programs abroad, were classified as ‘abroad’. The com-
parison of somatisation scores between students planning to pur-
sue their careers domestically (mean: 11.49 ± 5.98, median: 10, range: 
0–24) and those aiming for opportunities abroad (mean=11.47±6.74, 
median=10, range: 2–27) revealed no statistically significant difference 
(Mann-Whitney U test, p=0.786).

 Students’ anxiety status was assessed through self-reports, catego-
rising responses as either ‘anxiety present’ or ‘anxiety absent’, without 
employing a standardised anxiety scale. The analysis of somatisation 
scores revealed no statistically significant difference between students 
who reported anxiety about the future (mean: 11.90 ± 6.03, median: 
10.5, range: 1–24) and those who did not report such anxiety (mean: 
10.18 ± 6.24, median: 9, range: 0–27) (Mann-Whitney U test, p=0.199).

No statistically significant differences were observed for somatisa-
tion scores in the distributions of variables including place of longest 
residence, place of longest residence up to age 12, use of any additional 
supportive medicine, presence of chronic illness in a first-degree rela-
tive, and academic achievement status (all p > 0.05).

In our study, a regression analysis was conducted to delve deeper 
into the effects of various variables on somatisation scores. The re-
gression model included gender, smoking habit, chronic illness status, 
and two levels of sleep patterns as predictors. The model’s constant 
coefficient of 7.145 signifies the baseline somatisation score. This score 
is associated with a statistically significant t-value of 5.988, given all 
other variables are held constant. Gender emerged as a statistically 
significant predictor. Being female was associated with a 2.883-point 
increase in somatisation scores (p = 0.018), highlighting a notable dif-
ference based on gender. However, smoking habit and the presence 
of chronic illness did not significantly predict somatisation scores, with 
p-values of 0.117 and 0.143, respectively. Regarding sleep patterns, a 
marked association with somatisation scores was observed. Individ-
uals who usually did not sleep experienced a 6.195 increase in scores 
(p < 0.001), whereas those who sometimes did not sleep showed a 
1.863 increase, though this was not a statistically significant finding (p = 
0.148). The R-squared value for the model stood at 0.240, suggesting 
that the included variables could explain approximately 24% of the 
variability in somatisation scores, as detailed in Table 2.

Table 2: Regression Analysis of Somatisation Scores on Gender, 
Smoking Status, Illness, and Sleep Patterns

Variables Coefficients Std. Error t-value p-value
Constant 7.145 1.193 5.988 <0.001
Gender  
(Female)

2.883 1.191 2.421 0.018

Smoking Habits 
(Smokers)

2.050 1.295 1.583 0.117

Chronic Illness Status 
(Present)

2.806 1.896 1.480 0.143

Sleep Patterns
(I usually can’t sleep)

6.195 1.608 3.852 <0.001

Sleep Patterns 
(Sometimes I can’t sleep)

1.863 1.278 1.458 0.148

R Squared: 0.240

Discussion
Our research aimed to investigate the presence of somatisation among 
final-year medical students at the relevant university and its associa-
tion with accompanying variables. The findings revealed that somatic 
symptom disorder was present in approximately 25% of final-year 
students. In studies involving the general population, the prevalence of 
somatic symptom disorder varies between 26.2% and 34.8%4, while 
a meta-analysis of 32 studies indicated a prevalence of approximate-
ly 12.8%. These elevated rates of somatisation may be attributed to 
how individuals with somatic symptom disorder seek healthcare more 
frequently compared to the general population. Notably, a study con-
ducted in Australia reported a psychiatric illness prevalence of 26% 
among final-year medical faculty students, significantly higher than in 
the general population.17 When specifically examining somatic symp-
tom disorder among medical faculty students, a study in Nigeria found 
a prevalence of 14.3%, while a similar study in Nepal reported a prev-
alence of 22.4%.7,18 Our study is consistent with both general popu-
lation-based studies and studies conducted among medical students, 
demonstrating that somatic symptom disorder is quite common.

In our study, the analysis of the impact of gender on somatic symp-
tom disorder revealed that women had significantly higher scores on 
the somatic symptom scale. This finding is consistent with a similar 
investigation among university students in Mexico, where higher so-
matisation levels were reported in females.19 The existing literature 
supports the notion that women are more likely to report somatic 
symptoms.19–21 However, contrasting evidence comes from a study 
conducted at an Iranian medical faculty, where no significant gender 
differences in somatic symptoms were observed.22 

Classifying participants by their sleep patterns, this study identi-
fied significant differences in somatisation scores across three groups: 
those reporting frequent sleep disturbances (‘I usually can’t sleep’), 
those with occasional disturbances (‘Sometimes I can’t sleep’), and 
students experiencing minimal disturbances (‘I sleep well’). Statistical 
analysis confirmed a significant correlation between sleep patterns 
and somatisation scores. Notably, pairwise comparisons revealed sub-
stantial disparities, particularly between the group reporting frequent 
disturbances and those with minimal or occasional disturbances. These 
findings suggest a direct link between the severity of sleep disturbanc-
es and an increased prevalence of somatisation symptoms. Supporting 
evidence from a study in the United Kingdom indicates that sleep 
disturbances may contribute to or exacerbate somatic symptoms.23 
Conversely, another study highlighted a negative correlation between 
improved sleep quality and the severity of somatic symptoms.24 How-
ever, a study conducted in Romania found no significant correlation 
between poor sleep quality and elevated somatisation scores. 25

The somatisation scores were not significantly higher among smok-
ers compared to non-smokers, although existing literature suggests a 
potential link between elevated somatisation scores and health be-
haviours, including smoking.26,27 This discrepancy may be attributed to 
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stress as a mediating factor,28 with smoking individuals possibly experi-
encing increased perceived stress, which in turn could influence their 
smoking habits and potentially elevate somatisation scores. However, 
the anticipated increase in somatisation scores among smokers was 
not observed, possibly due to the small sample size of smoking par-
ticipants in the study.

The presence of a chronic illness was significantly correlated with 
higher somatic symptom scale scores, aligning with findings from a 
study in Adana, Türkiye, which identified chronic illness as a risk factor 
for somatisation.12 Similarly, research in Mexico underscored chronic 
illness as a strongly associated variable with somatisation.19 The pres-
ence of concurrent illnesses may exacerbate an individual’s anxiety 
about their symptoms, potentially increasing their vulnerability to so-
matisation. Our analysis revealed no evidence to suggest an associa-
tion between a history of chronic illness in first-degree relatives and 
elevated somatic symptom scale scores. However, existing literature 
suggests that a family history of psychiatric illness could increase the 
risk of somatisation.29

Categorising participants by their living arrangements (with fami-
ly, friends, or alone) revealed no statistically significant differences in 
somatic symptom scale scores. Although existing literature on this 
topic is sparse, a study conducted with students in the Czech Republic 
and Slovakia suggests that family structure may impact somatic symp-
toms.30 Specifically, it was found that individuals from non-traditional 
family structures such as households with a single parent or those 
living alone may exhibit higher levels of somatic symptoms.30 Further 
research involving larger sample sizes is necessary to more thoroughly 
understand the influence of living arrangements on somatisation.

Analysing participants’ career plans in the context of somatisation 
scores revealed no statistically significant relationship. Although spe-
cific studies directly addressing this connection are lacking, research 
exploring the influence of employment status on somatisation has 
yielded conflicting results. Notably, one study reported no significant 
difference in somatisation between employed and unemployed indi-
viduals.31 Conversely, another study found that unemployed individu-
als exhibited higher somatisation scores compared to their employed 
counterparts.32 This conflicting evidence highlights the complexity of 
the relationship between employment status and somatisation. Ad-
ditionally, existing literature consistently underscores a correlation 
between somatisation and unemployment, suggesting that the lack of 
employment may exacerbate somatisation symptoms.32,33

In our investigation, anxiety was evaluated through participants’ 
self-reported descriptions of their anxieties. When comparing the 
groups reporting anxiety with those without anxiety in terms of so-
matisation scale scores, no significant differences were observed. This 
contrasts with findings from other studies, which have consistently 
identified stress and anxiety as substantial risk factors for somatisa-
tion.4, 34, 35 Moreover, it’s important to note that medical students often 
face an elevated risk of psychiatric conditions due to having higher 
baseline stress and anxiety levels compared to other populations.4 
The absence of a significant difference in our study may be attributed 
to the relatively small number of participants who reported no anxie-
ty and the absence of a specific anxiety measurement scale employed 
in our assessment.

Additionally, somatic symptom disorder is known to be influenced 
by personality disorders, psychosocial stressors, and cultural factors.9 

Further research is recommended to investigate these variables as well.
Our study is subject to several limitations. Primarily, the overlap 

of the study period with the COVID-19 pandemic necessitated the 
adoption of an online survey for data collection, precluding face-to-
face interactions and limiting our ability to reach the intended number 
of participants. Furthermore, literature indicates that the COVID-19 
pandemic has heightened the frequency and severity of somatisa-
tion.36,37 Consequently, the timing of our study may have contributed 
to elevated somatisation scores among participants. The study’s gen-
eralisability is limited by its sample population, which consists solely of 

final-year medical students from a single university in Türkiye, thereby 
restricting the applicability of the results to the broader population. 
Moreover, the absence of a standardised scale for measuring anxiety 
poses another significant limitation, hindering our ability to compre-
hensively assess its impact on somatisation. Importantly, the online 
survey format and the specific participant demographic may also in-
troduce social desirability and response biases, as participants might 
provide answers they perceive as more acceptable or favourable.

Conclusion
In conclusion, this study highlights the undeniable prevalence of soma-
tisation among final-year medical students in the investigated faculty. 
The presence of somatisation was notably associated with variables 
such as poorer sleep patterns, smoking, and the presence of chronic 
illness. Addressing these identified risk factors should be considered 
a crucial component of an effective initial intervention plan. Students’ 
knowledge regarding sleep hygiene and sleep patterns could be en-
hanced through education initiatives. Expanding health facilities at the 
university and providing specific counselling on chronic illnesses and 
smoking may improve student wellbeing. Access to psychiatric coun-
selling should similarly be prioritised, and efforts should be made to 
prevent stigmatisation in this regard. 

For future research, conducting more extensive studies with larger 
samples, encompassing broader class groups, and incorporating inter-
class comparisons is recommended. These studies should also utilise 
standardised scales to assess sleep and anxiety conditions.
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ACADEMIC: ESSAY

Turning JAK STATic, a peek into the 
future of dermatology therapeutics

Lathan Thomas

Why is an understanding of the JAK/STAT signalling 
pathway important in common skin diseases and how 
will that knowledge transform therapeutics?

Introduction
Skin diseases are the fourth leading cause of non-fatal disease burden 
worldwide.1 Emerging knowledge targeting inflammatory pathways 
through the inhibition of Janus kinase signal transducers and activators 
of transcription ( JAK/STAT) shows strong potential to treat skin dis-
eases that are currently limited to only a few generalised medications 
with numerous side effects.1 These precise therapies continue to be 
developed through the effects of JAK inhibitors and their ability to 
restrict downstream proinflammatory pathways. These treatments 
have shown efficacious results with good safety profiles in atopic der-
matitis, psoriasis, and alopecia areata. Additionally, very recent de-
velopments show potential promise in the treatment of melanoma.2 
We have already seen subsequent generations of JAK inhibitors have 
become selective for particular domains, enhancing their effectiveness 
and reducing their side effects.3 JAK inhibitors will enable us to move 
towards simpler, more effective and better-tolerated treatments for 
common skin diseases.3

Atopic dermatitis (mate harehare)
Atopic dermatitis (AD), eczema, or mate harehare is the most com-
mon chronic inflammatory skin disease worldwide.4 Symptoms of AD 
vary from mild localised itch and pain to severe systemic symptoms.5 
These often lead to sleep disturbance and reduced quality of life.5 
Diseases associated with atopy, such as asthma and hay fever, are 
common comorbidities with AD.5 Additionally, AD has also been as-
sociated with depression, anxiety and attention deficit hyperactivity 
disorder.5 Mild cases of AD can be adequately controlled with topical 
treatments or in combination with phototherapy, but moderate to se-
vere cases require steroid treatment with cyclosporine, methotrexate, 
prednisone, or other similar drugs.5

The Global Burden of Disease Study reports that AD affects up to 
2.4% of the population worldwide but can vary substantially among 
different countries.6 Whilst prevalence is highest in infancy, AD can 
arise at any point in life.5 The prevalence of AD in New Zealand is 
15% for the age group of six to seven years, with Māori and Pasifika 
populations having the highest prevalence of symptoms.7

Current knowledge of the acute immunopathogenesis of AD 
suggests that AD arises from the JAK/STAT-mediated activation of 
T-helper cells and subsequent release of interleukin.8 JAK inhibitors 
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How does the JAK/STAT pathway work?
Figure 1: JAK/STAT consists of three components: the receptor, Janus 
kinase ( JAK) and the signal transducer and activator of transcrip-
tion (STAT). Specific ligands, such as interferons or interleukins, 
bind to the receptor on the cell surface. This causes autophospho-
rylation of the tyrosine component on JAK to activate its kinase 
function, which subsequently activates the STAT component. The 
phosphorylated STAT dimerises and translocates into the nucleus, 
where it promotes the transcription of a specific region of DNA, 
leading to specific gene expression.2 JAK inhibitors ( JAK IN) prevent 
autophosphorylation and subsequent downstream activation of 
proinflammatory pathways.
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thus provide the ability to target core inflammatory components of 
the disease whilst avoiding harmful immunosuppression from ster-
oids.8 Phase III trials for topical and systemic JAK inhibitors in the 
treatment of AD have been successful and numerous in their report-
ing of efficacious and safe data.8 However, these trials have highlighted 
variability in the clinical response.8 This suggests that a standardised 
approach will be useful for certain subgroups of patients, but in the 
future, phenotype or endotype based stratification may be neces-
sary for a more optimal risk-benefit ratio with precision medicines. 9 
Baricitinib, upadacitinib, and abrocitinib have been approved for the 
treatment of moderate or severe AD by both the Food and Drug 
Administration and the European Medicines Agency. 8 New Zealand 
is following this trend with the approval of upadacitinib for moderate 
to severe AD. 10

A better understanding of JAK/STAT and its role in this complex 
disorder has opened the pipeline for many new compounds that are 
well tolerated and provide rapid relief of pruritis, inflammation, and 
eczematous itch.9 It is possible that non-specific but adequately effec-
tive existing treatments will soon be withdrawn in the place of specific, 
optimised long-term disease modifying management.

Psoriasis (mate tongatonga uri)
Psoriasis or mate tongatonga uri is a chronic inflammatory skin condi-
tion with various subtypes, commonly characterised by erythematous 
scaly patches or plaques on extensor surfaces.11 Psoriasis is associated 
with increased rates of inflammatory arthritis, cardiometabolic dis-
ease, and mental health disorders.11 Psoriasis affects men and women 
equally, with the global prevalence of 2–3%.11 However, the prevalence 
is estimated to be between 8–11% in higher income countries.12 No-
tably, a large proportion of psoriasis remains undiagnosed, thus the 
true prevalence is likely higher than these estimates.12 Age standard-
ised prevalence of psoriasis in New Zealand in 2019 was an estimat-
ed at 1888.3 per 100,000 people, just under three times higher than 
the global rate and higher than most other high income countries.12 
Whilst ethnicity data is fairly sparse, 26% of psoriasis patients treat-
ed at Auckland District Health Board between 2009 and 2014 were 
Māori or Pasifika, a figure greater than the 19% Māori and Pasifika 
seen in the general population of that area.12 Particularly of note, 5.7% 
of psoriasis patients were Samoan.13

Current oral therapies, such as methotrexate, cyclosporine, and 
acitretin are associated with several side effects, drug interactions, 
and long-term toxicity.14 In psoriasis, the JAK/STAT-mediated IL-23/
IL-17 cytokine axis is currently considered to be crucial to the patho-
genic pathway, which has opened the possibility for JAK inhibitors to 
be used in the creation of a clinically effective treatment with an easier 
synthesis, reduced costs, and lower immunogenicity.14 The results of 
clinical trials performed thus far indicate that inhibition of JAK/STAT 
is effective in the treatment of psoriasis and psoriatic inflammatory 
arthritis.14 Despite the completion of a large phase III psoriasis clini-
cal trial, tofacitinib was declined approval by the FDA until additional 
safety analyses were completed. However, it was later approved for 
psoriatic arthritis.14 Recent literature has focused on selective inhibi-
tion of the tyrosine kinase 2 protein, a type of JAK protein. 15 Phase 
III clinical trials using deucravacitinib showed statistically significant im-
provements in multiple efficacy end points compared to placebo.15 
Future developments in the treatment of psoriasis will likely enable 
patients to use a long-term medicine with a smaller side effect profile, 
reduced comorbidities, and improved health outcomes.

Alopecia Areata
Alopecia areata (AA) is a common autoimmune disease character-
ised by non-scarring hair loss ranging from patches on the scalp to 
complete hair loss of the entire body and is associated with signifi-
cant psychological comorbidities.16 Globally, AA is estimated to have 
a lifetime prevalence of 2%.16 To date, there is no known reliable ap-
proved treatment for AA and it is limited to non-specific broad im-
munosuppressants administered either locally or systemically.17 These 

therapies are associated with side effects that limit their use to the 
short-term.17 JAK/STAT directs the pathogenesis of AA through the 
cellular response to proinflammatory cytokines IFN-γ and IL-15 that 
play a crucial role in maintaining penetration of CD8+ NKG2D+ T 
cells into intrafollicular locations, which subsequently initiates the au-
toimmune attack.17 JAK inhibition is thus an appealing option to block 
the downstream signalling of these proinflammatory cytokines.17 This 
would inhibit the production of T helper cells and restore the anagen 
phase of the hair follicle by promoting activation or stimulation of hair 
follicle stem cells.17 The overall response rates of tofacitinib (pan-JAK), 
ruxolitinib ( JAK1/2), and baricitinib ( JAK1/2) have been remarkable but 
variable, ranging from 30% to 92% in severe cases of AA. 17 In chil-
dren, tofacitinib has also been shown to be a viable treatment with 
acceptable efficacy.18 Side effects of these treatments exist, but they 
are typically considered safe and tolerable.17 Current experimental 
treatment has shown discontinuation of JAK inhibitors appears to 
result in the recurrence of AA in 17% to 31% of patients.19 Recent 
developments in researching a topical JAK3 inhibitor have shown it 
can permanently reverse the AA phenotype in mice, which provides 
a hopeful glimpse into what might be possible for patients with AA 
in the future.20 Upon completion of phase III large-scale double-blind 
randomised clinical trials, JAK inhibitors will likely become a first-line 
intervention for severe AA.19

Melanoma (mate pukupuku kiri manauri)
Melanoma or mate pukupuku kiri manauri arises from the malignant 
transformation of melanocytes into melanoma due to a combination 
of exogenous and endogenous factors.21 It is the most prevalent fatal 
skin cancer and incidence rates have risen across the world over the 
past 50 years.21 New Zealand has one of the highest incidence (35.8 
per 100,000 people) and mortality (3.5 per 100,000 people) rates 
of melanoma in the world.22 In New Zealand, NZ European/Pākehā 
males have the highest age-standardised incidence rate but striking-
ly, Māori and Pasifika melanomas tend to be deeper and at a more 
advanced stage when diagnosed.23 As melanoma thickness is one of 
the most significant prognostic indicators, it proves to be a significant 
burden of mortality for these minority groups.23 Recent preventive 
measures across Australasia have shown initial successes in stabilising 
and reducing the incidence rate of melanoma in recent years.13 The 
current management consists of a wide local excision with a safety 
margin of variable thickness, depending on staging.21 Patients with later 
stage melanomas often need to undergo adjuvant treatment.21

Recent evidence has come forward about the inhibition of JAK/
STAT to promote endogenous immunity against melanoma.2 Immune 
checkpoint blockers (ICBs) have strong clinical benefits in patients 
with advanced cancer and are rapidly being approved and integrat-
ed as first line cancer care.2 However, 75% of advanced melanoma 
patients do not respond to anti-CTLA-4, a type of ICB, due to the 
deactivation of IFN-γ signalling genes. 2 This prevents most melano-
mas from IFN-γ induced cell death and decreases infiltration of CD8+ 
T cells, allowing evasion of endogenous immunosurveillance and ICB 
induced anti-tumour immunity. 2 Human melanomas with attenuated 
IFN-γ signalling or ICB resistance exhibit upregulated target genes in 
the JAK1/2 pathway. 2 Thus ruxolitinib, a selective JAK1/2 inhibitor, has 
the potential to serve as a targeted therapy for ICB resistant mela-
noma by enabling patients with melanoma to fight against the cancer 
endogenously. 2 Understanding the role of JAK/STAT in melanoma 
and utilisation of emerging medicines has the potential to contribute 
to future declines in the mortality rate of melanoma in New Zealand.

Conclusion
Unravelling the role of JAK/STAT in the pathophysiology of sever-
al dermatological diseases has enabled the development of targeted 
pharmacological treatments with improved outcomes. JAK inhibitors 
will enable us to move beyond broad systemic steroid therapies in the 
treatment of common skin conditions, taking these previously lifelong 
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diseases and turning them into something manageable and sustainable. 
The role of JAK inhibitors in melanoma has the potential to enhance 
immunotherapy and improve the immune system’s ability to attack 
cells, providing an exciting glimpse into the future of dermatology.
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ACADEMIC: CASE STUDY

Risk factors and treatment window 
in arteritic anterior ischaemic optic 

neuropathy: a case study
Reuben He

Case
A 76-year-old NZ European male presented to the emergency depart-
ment with sudden onset vision loss in the left eye for two days. He 
reported sudden loss of vision while watching television, with no flashes 
or floaters. He had experienced a mild left-sided temporal throbbing 
pain for three months, lasting ten seconds per episode and occurring 
several times a day. In addition, he suffered from one month of blurry 
vision and dizziness on bending forward. There was no jaw claudication, 
no constitutional symptoms, and the systems review was unremarkable.

The patient was initially screened on admission for a cerebrovascu-
lar accident, thyrotoxicosis, and cardiac causes using head computed 
tomography (CT), thyroid function tests, and an electrocardiogram 
(ECG), respectively. The results of these tests were all negative. 

The patient had a past history of stroke, anxiety and hypertension 
and was on aspirin, atorvastatin, clonazepam and amlodipine. He was 
a retired accountant and a non-smoker with minimal alcohol intake 
(three standard drinks per week). 

There was no family history of note.
Physical examination revealed no perception of light in the left eye 

(0/6 visual acuity), with Ishihara results of 14/15 in the right eye and 
0/15 in the left eye. Severe left relative afferent pupillary defect was 
also present. Fundoscopy showed a pale left optic disc with a normal 
cup-to-disc ratio. Temporal artery pulsations were normal bilaterally. 
 
INVESTIGATIONS
1.	 C-reactive protein (CRP): 61 mg/L (normal range: <5), erythrocyte 

sedimentation rate (ESR): 44mm/hr (normal range: 2–25)
2.	 Normal complete blood count, urea and electrolytes, thyroid 

function tests, renal function tests, glucose, and haemoglobin A1C
3.	 Normal head computed tomography (CT), ECG, carotid Dop-

pler ultrasound
4.	 Temporal artery biopsy after treatment commenced – consistent 

with giant cell arteritis

PROBLEM LIST:
1.	 Acute arteritic anterior ischaemic optic neuropathy likely second-

ary to giant cell arteritis
	> Most likely diagnosis due to history of temporal ache, inflamma-

tory markers and fundoscopy findings
	> Differentials: retinal detachment, retinal artery or vein occlu-

sion, acute glaucoma, stroke

2.	 Hypertension and previous stroke 
	> Vascular risk factors

MANAGEMENT
1.	 Intravenous (IV) methylprednisolone 1g daily for three days, initiat-

ed on the day of presentation

SUMMARY
A 76-year-old NZ European man presented with sudden onset visual 
loss in his left eye after experiencing intermittent temporal aches and 
blurry vision for over a month. He had a history of stroke and hyper-
tension but no past ophthalmological history. A pale optic disc, raised 
inflammatory markers, and temporal artery biopsy confirmed a diag-
nosis of acute arteritic anterior ischaemic optic neuropathy secondary 
to giant cell arteritis. High-dose intravenous methylprednisolone was 
administered within 24 hours of presentation, but the likelihood of 
vision loss reversal was unlikely. 

Discussion
Giant cell arteritis (GCA) is a significant condition with potentially 
threatening consequences to vision. According to the American Col-
lege of Rheumatology Criteria for Giant Cell Arteritis, a total weight-
ing score of six points or higher can be classified as having GCA.1 
The diagnostic criteria includes: positive temporal artery biopsy or 
temporal artery halo sign on ultrasound (+5 points); erythrocyte sedi-
mentation rate ≥50mm/hr or C reactive protein ≥10 mg/L (+3 points); 
sudden visual loss (+3 points); morning stiffness in shoulders or neck, 
jaw or tongue claudication, new temporal headache, scalp tender-
ness, temporal artery abnormality on vascular examination, bilater-
al axillary involvement on imaging and fluorodeoxyglucose-positron 
emission tomography activity throughout the aorta (+2 points each).1 
This discussion covers the pathophysiology, the major complications 
of GCA, risk factors for GCA and vision loss, treatment timing, and 
dose. In addition, new treatment options were briefly explored. 
 
PATHOPHYSIOLOGY AND MAJOR COMPLICATIONS 
GCA is a type of systemic vasculitis that involves medium to large 
arteries around the head and neck, causing the temporal ache experi-
enced by the patient. In GCA, the optic nerve is typically considered 
in two parts: the optic nerve head (anterior), and the rest of the 
optic nerve (posterior). Anterior ischaemic optic neuropathy is usually 
more common than posterior ischaemic optic neuropathy.2 Anterior 
ischaemic optic neuropathy can be further subdivided into arterit-
ic and non-arteritic classifications. Arteritic anterior ischaemic optic 
neuropathy (AAION) relates to inflammation of arteries supplying 
blood to the optic nerve, whereas non-arteritic anterior ischaemic 
optic neuropathy describes reduced blood supply secondary to other 
causes, such as profound hypotension, increased intraocular pressure, 
and artery narrowing. In the patient’s case, inflammation from GCA 
likely resulted in thrombotic occlusion of the posterior ciliary artery, 
the main arterial supply of the optic nerve originating from the oph-
thalmic artery, precipitating optic nerve ischaemia and sudden vision 
loss.3 Therefore, this case specifically relates to AAION. 

AAION is one of the most feared complications of GCA due to 
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the risk of permanent vision loss. The proportion of GCA cases that 
resulted in permanent vision loss was estimated to be approximately 
8%, with AAION occurring in 7% of GCA patients but attributable in 
85% of patients who suffered permanent vision loss.4 

RISK FACTORS
Significant risk factors for developing GCA includes smoking, hyper-
tension, vascular disease, low body mass index, and advancing age, with 
a peak incidence 70–79 years and age being the strongest risk factor.5 
The patient’s past history of stroke and hypertension increased his risk 
of GCA compared to the general population. Additionally, his age of 
76 years fell within the peak incidence range for GCA. 

Studies have also investigated specific risk factors for permanent 
vision loss in GCA. One prospective study of 174 patients with tem-
poral arteritis identified the strongest risk factor for permanent vision 
loss as prior transient visual ischaemic symptoms (odds ratio = 6.3, 
95% confidence interval 1.4 – 29; P = 0.02). Note that the wide confi-
dence interval was due to the small subset of total patients who had 
prior visual symptoms (n=35). Thus, the patient’s blurry vision and 
sudden vision loss in his left eye significantly increased his likelihood 
of suffering permanent vision loss. Current literature has also demon-
strated that markedly elevated inflammatory markers (ESR, CRP) at 
the time of diagnosis reduced the probability of vision loss, but in 
contrast, moderate elevation (ESR < 100mm/hr) was a predictor of 
irreversible vision loss.7 The patient had moderately increased inflam-
matory markers, which may have worsened his prognosis, further 
compounding the risk of permanent vision loss in the affected eye. 

TREATMENT TIMING
The literature shows that the timing of treatment may be more critical 
than the dose of treatment prescribed. Studies have not demonstrat-
ed a discernible difference between intravenous pulse therapy versus 
oral prednisone and their impact on visual outcomes.7, 8 Early treat-
ment initiation was shown as the only significant predictor of visual 
improvement (odds ratio = 17.7, 95% confidence interval 1.6 – 197.6).7 
Treatment was initiated within 24 hours of the patient’s presentation 
to the hospital. However, considering he had experienced vision loss 
for two days prior to his presentation, high-dose glucocorticoid treat-
ment was only initiated between 48 to 72 hours after symptom onset. 
Based on the literature, he only had a 4% to 34% chance of visual 
acuity improvement in his affected eye with his timing of treatment.7 

TREATMENT DOSE
Due to AAION being a significant complication of GCA, its treatment 
primarily involves managing GCA to prevent vision loss in the unaf-
fected eye and further deterioration in the affected eye. Treatment for 
patients with visual symptoms involves early administration of high-
dose IV glucocorticoid therapy (methylprednisolone 1g IV daily for 
three days) before receiving the result of a temporary artery biopsy 
(gold standard diagnostic test for GCA). This approach is due to the 
risk of vision deterioration while awaiting biopsy results.9 For patients 
without visual symptoms, oral prednisone 40mg to 60mg daily may be 
appropriate as a prophylactic measure (compared to pulse therapy), 
although the exact dosing remains debated.9, 10 Early treatment is gen-
erally defined as the initiation of treatment within 24 hours of vision 
loss. The mechanism of action of glucocorticoid therapy is immuno-
suppression. This dampens inflammation, which disrupts thrombotic 
events that precipitate ischaemia and vision loss. 

As per the 2018 European Alliance of Associations for Rheumatol-
ogy (EULAR) guidelines on the management of large vessel vasculitis, 
0.25g to 1g IV methylprednisolone for three days should be consid-
ered for patients with acute visual loss or amaurosis fugax.10 The pa-
tient, who presented with complete vision loss in his left eye, a visual 
symptom of GCA, was treated appropriately with high-dose pulse 
glucocorticoid therapy, consistent with EULAR guidelines.10 

OUTCOMES OF TREATMENT
The patient’s prognosis was complicated by his unilateral vision loss at 
the time of presentation. Despite the initiation of glucocorticoid ther-
apy, pre-existing vision loss could still progress within the first week 
of treatment in close to 10% of patients.11 Typically, the prognosis of 
AAION following GCA is poor, and this was further compounded by 
the severity of vision loss in his left eye. At the time of presentation, 
the patient had no light perception in his left eye for two days, which 
reduced the likelihood of successful reversal of the ischaemic pro-
cesses with glucocorticoid therapy. A recent review of 27 large retro-
spective studies found that despite timely glucocorticoid therapy, the 
visual acuity of most patients with pre-existing vision loss remained 
unchanged and may even worsen.12 This follows logically, as the pri-
mary function of early treatment in GCA is to prevent catastrophic 
vision loss. It is important to note that although high-dose glucocorti-
coids have a role in preventing further ischaemic episodes, it is unable 
to reverse any vision loss that has already occurred. Furthermore, 
there are potentially significant side effects of long-term steroid use. 
In the patient’s case, glucocorticoid therapy may prevent AAION of 
his unaffected eye but provides limited benefit to the eye that already 
experienced severe vision loss. 

The patient’s prognosis following left AAION is guarded. Despite 
the administration of IV glucocorticoid pulse therapy on the day of 
presentation, the duration of his visual symptoms, moderately elevat-
ed inflammatory markers, and initiation of treatment outside of the 
optimal treatment window (within 24 hours of symptom onset) all 
undermine his long-term prognosis. 

NEW TREATMENTS
To prevent further vision loss in the unaffected eye and developing 
other complications of GCA, the patient likely requires long-term glu-
cocorticoid therapy. However, the literature highlights a 53% to 86% 
increased risk of developing major adverse events from prolonged 
glucocorticoid use, such as diabetes and cataracts. Recent research 
has targeted adjunctive treatments or alternative therapies.13 A recent 
randomised control trial on 251 patients compared the effects of tocili-
zumab (an interleukin-6 receptor alpha inhibitor) in combination with 
a 26-week prednisone taper versus a 26-week prednisone taper alone 
for long-term GCA remission. Interleukin-6 induces the synthesis of 
acute phase proteins and plays a role in both local and systemic inflam-
matory processes, so inhibition of interleukin-6 is thought to reduce 
inflammation. Tocilizumab monotherapy was not trialled in this study 
as its efficacy in treating giant cell arteritis remains uncertain. However, 
this study demonstrated a superior safety profile for patients receiving 
tocilizumab fortnightly.14 This suggested that tocilizumab combination 
therapy showed efficacy in achieving sustained glucocorticoid-free re-
mission in patients with GCA, which significantly reduces the risk of 
side effects with long-term steroid therapy. The patient could be a 
candidate for tocilizumab therapy to maintain GCA remission. How-
ever, the efficacy of tocilizumab in preventing AAION, as well as its 
long-term durability and safety, still require extensive research. 
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ACADEMIC: LETTER TO THE EDITOR

Addressing the issue of coercive 
vaccination policies

Albert Andrew

Dear Editor,
I read with great interest the article by Tay titled “Lessons from 

the COVID-19 pandemic: the ethics of coercive vaccination policies – 
where should we draw the line?” I would like to delve further into the 
broader ethical rationales for coercive vaccination policies.

In accordance with the Millian paradigm, the justification for state 
coercion and the restriction of individual liberty for mandatory vacci-
nation becomes relevant when there is a ‘grave’ threat to public health 
and individuals are at risk of causing harm to others.1 However, as 
noted by Savulescu,1 the term ‘grave’ can be subjective and ambiguous 
as there is no set of specific criteria for determining the severity of 
a threat. Nonetheless, coercive vaccination policies should be based 
on their necessity and proportionality to achieving important societal 
objectives, particularly those related to public health. These public 
health objectives involve: halting viral transmission, preventing mor-
bidity and mortality, protecting at-risk populations, and maintaining 
the functionality of vital healthcare systems. While coercive vaccina-
tion policies might seem ethically contradictory to personal freedom, 
it is crucial to note that individual liberty should not be viewed in 
isolation from societal wellbeing. Public health interventions follow 
a utilitarian approach, striving to maximise overall welfare and mini-
mise harm. Therefore, the ethical justification for coercive vaccination 
policies becomes stronger when they effectively mitigate significant 
morbidity and mortality risks and yield substantial societal benefits.

In densely populated countries such as Singapore, where studies 
have shown an increased likelihood of COVID-19 transmission,2 COV-
ID-19 vaccines remain one of the most effective tools for protecting 
individuals against severe disease and death resulting from COVID-19 
complications.3 An American study found that within densely popu-
lated communities, individuals who have been vaccinated and subse-
quently experienced breakthrough infections were less likely to trans-
mit the virus to others, compared to those who were unvaccinated.4 
This finding is particularly notable due to the heightened vulnerability 
of unvaccinated individuals to contract and disseminate COVID-19 
within densely populated settings. Thus, coercive vaccination policies 
emerge as a fundamental step towards protecting the collective well-
being of communities in densely populated regions.

While less intrusive strategies such as vaccination education cam-
paigns exist to promote voluntary COVID-19 vaccine acceptance, I 
consider them inadequate in this current situation. In today’s digital 
age, there is a relentless battle between accurate and false informa-
tion. Addressing vaccine hesitancy, fuelled by the spread of misinfor-
mation, poses a significant challenge. Although education campaigns 
can help counter misinformation, their impact is hampered by the vast 
amount of false information disseminated through various communi-
cation and social media platforms. Implementing alternative non-edu-
cational measures, such as lockdowns, which can halt virus transmis-
sion, is often viewed as a less desirable approach and problematic, as 

it also intrudes on individual liberty. In situations where a public health 
threat could result in serious health consequences, delaying mandates 
until all other non-intrusive options have been thoroughly considered 
and tried could result in avoidable harm. This undermines the gov-
ernment’s ethical obligation to protect the public from severe harm. 
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ACADEMIC: LETTER TO THE EDITOR

Response to: “Starting off Well” – the 
quest of finding accommodation in 

Wellington and the impacts on student 
wellbeing

William Park

Dear Editor,
The paper “Starting off Well” by Michaela Walker and Mark Huth-

waite published in the issue 35 of the New Zealand Medical Student 
Journal aptly outlined the challenges faced by Wellington-based medi-
cal students at the University of Otago Medical School.1 I was particu-
larly interested in the discussion regarding the role of the University in 
perpetuating the financial inequities experienced by Wellington-based 
students, and the implications for future students. 

As outlined in the paper, the University of Otago cannot solve 
the cost of living crisis that underpins the financial challenges faced by 
medical students in Wellington. However, the campus is becoming an 
increasingly unpopular choice among medical students due to the dis-
cussed poor housing quality and high cost of living relative to its sister 
campuses (Dunedin and Christchurch). As a result, many students are 
unwillingly balloted to Wellington for their clinical years of study to 
ensure an even distribution of students between the campuses. 

Throughout these clinical years, students are expected to self-fund 
regular placements outside of Wellington. Most students spend 10–12 
weeks of their final year in regional placements, requiring short-term 
accommodation to be sought in addition to paying for existing ac-
commodation. Some students are even balloted out of Wellington to 
regional centres for the entirety of the trainee intern year, requiring 
a costly move to a different city without logistical or financial support 
from the University. The process of balloting students unfortunately 
lacks official documentation but was described to me in an email from 
University administration in May 2022, as well as by affected students.

Despite the aforementioned financial and logistical challenges be-
ing disproportionately experienced by Wellington-based students 
throughout all three clinical years, these students receive no support 
from the University in finding or funding accommodation. The greater 
cost of living and burden of regional placements on Wellington-based 
students has implications for student wellbeing. Housing and finan-
cial insecurity contribute to poorer educational outcomes and these 
pressures may also discourage students from selecting the Wellington 
region for postgraduate employment.2 However, support is evidently 
available elsewhere, for example medical students in Dunedin receive 
free accommodation for their rural GP and Southland Hospital place-
ments, and RMIP students receive travel and accommodation support 
(MedMoodle – University of Otago, written communication, 2023 
Aug 23).

The authors present a compelling narrative for the displeasure of 
Wellington-based medical students considering these issues, though 
I would be interested to see a comparative survey amongst the 

Christchurch and Dunedin campuses to provide concrete evidence 
that the challenges do indeed disproportionately affect the Welling-
ton cohort. This may then inform a more sensible distribution of fi-
nancial resources between the campuses, with a range of strategies to 
implement the funding as insightfully discussed by the authors. 

Clearly, the driving influences for these issues are upstream factors 
that cannot be modified by the University of Otago. Unless down-
stream action is taken by the University to address these inequities, 
Wellington will remain a less desirable location to spend the clinical 
years of medical school and the relative dissatisfaction of its students 
will continue, with potentially detrimental consequences for the well-
being, achievement, and retention of medical students in Wellington. 
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Surveillance of endovascular abdominal aortic aneurysm 
repair with shear wave elastography

Caitlin Syme1, Zoe Ashley1, Abraham Kam1, Sam Johnson1, Jo Krysa1, 
Sarah Lesche1, Gerry Hill1

1.	 Otago Vascular Diagnostics Laboratory, Department of Surgical Sciences, University of 
Otago, Dunedin.

Background
Endovascular aneurysm repair (EVAR) is a minimally invasive treat-
ment for abdominal aortic aneurysm (AAA) often complicated by 
endoleak, the recurrence of blood flow into the residual aneurysmal 
sac (RAS). Routine post-EVAR surveillance, via ultrasound imaging, is 
vital to detect endoleak, preventing aneurysm growth and rupture. 
Shear wave elastography (SWE) has recently been proposed as an 
alternative modality. This study assesses the ability of SWE to detect 
changes in intraluminal thrombus (ILT) density both over time, and 
with presence of endoleak in the Otago Vascular Diagnostic Labora-
tory post-EVAR surveillance cohort.

Methods and Materials
Forty-six patients from the surveillance cohort participated, receiving 
SWE alongside routine surveillance. Insonation of the entire circum-
ferential RAS occurred at three points: its maximum diameter, and 
levels above and below.

Results
While no overall relationship between ILT stiffness and time post-EVAR 
was found, a significant increase in a small, repeated subset (n = 3) was 
observed at one- and three-months post-EVAR (p = 0.0063). SWE 
measurements across the RAS showed no significant difference be-
tween patients with (n = 13) and without (n = 40) endoleak (p = 0.22). 
However, a reduction in SWE was observed (p = 0.035) when target-
ed to the exact location of the endoleak within the RAS.

Conclusions
The data indicates SWE can detect short-term, but not long-term, 
changes in ILT stiffness post-EVAR. While SWE identifies endoleak 
presence, it is only effective when targeted at the specific endoleak 
location. Consequently, SWE may not be suitable as a clinical tool for 
endoleak diagnosis but holds potential as a research tool.

Emergency department versus cardiology management of 
low-risk chest pain patients

Eleanor T Dunn1, Martin Than2, Laura R Joyce3, John W Pickering1

1.	 Department of Medicine, University of Otago, Christchurch. 
2.	 Department of Emergency Medicine, Christchurch Public Hospital. 
3.	 Department of Surgery, University of Otago, Christchurch. 

Background
Chest pain is a frequent reason for patient presentation at the Emer-
gency Department (ED) of Christchurch Hospital. While most of these 
patients are not diagnosed with acute coronary syndrome (ACS), it is 
crucial to investigate the possibility of underlying coronary artery dis-
ease. Prior to 2022, patients with low-risk chest pain at Christchurch 
Hospital ED were referred to cardiology for follow-up care. In April 
2022, a new pathway based on results from ED findings and investiga-
tions was introduced to assist ED physicians to follow-up patients with 
low-risk chest pain. This study aimed to compare the rates of referral 
for exercise stress tests (EST) between these two approaches.

Materials and Methods
Patients who presented between 22/05/2021-21/05/2022 at low risk 
of ACS were analysed as the “cardiology-led” arm. Patients at low risk 
of ACS who presented between 22/05/2022-21/05/2023 were ana-
lysed as the “ED-led arm”. All patients were followed up by search-
ing for the International Code of Diseases-10 codes for ‘major ad-
verse cardiac events’, matched to national health identifiers, in the 12 
months following index presentation.

Results
There were 1635 cardiology-led, and 2044 ED-led patients. In the car-
diology-led arm 133 patients (7.0%) and in the ED-led arm 133 patients 
(6.5%) were referred for EST.

Conclusion
ED-led management of minor chest pain is comparable to cardiolo-
gy-led management in terms of EST referral rates. The ED approach 
streamlines care, potentially benefiting rural patients with limited 
access to cardiology specialists. Future research should extend fol-
low-up and investigate characteristics of patients not referred for an 
EST to identify those warranting referral. 

N Z Med Stud J, Issue 37, pp. 29–37, Aug 2024
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Evaluating a mouse model with a pathological variant for 
frontometaphyseal dysplasia

Hayley Gibson1, Emma M Wade1, Stephen P Robertson1, Elizabeth A 
Goodwin1, Tim Morgan1

1.	 Laboratory for Genomic Medicine, Department of Women’s and Children’s Health, 
Dunedin School of Medicine, University of Otago

Background
Frontometaphyseal dysplasia (FMD) is a rare genetic disorder charac-
terised by skeletal and soft tissue anomalies. Three genes have been 
implicated in FMD: FLNA which encodes the actin-binding protein 
filamin A (FLNA), MAP3K7, encoding the signalling factor TGFβ-ac-
tivated kinase 1 (TAK1), and TAB2 which encodes the TAK1 associ-
ated binding protein 2 (TAB2). To further our understanding of this 
complex disease, a novel mouse model with a pathogenic variant in 
Flna, NM_001110556.2 (NP_001104026.1): c.5169T>G, p.(Cys1723Trp), 
was engineered.

Materials and Methods
Male mice who had the Cys1723Trp variant were utilised in the phe-
notyping study. Mice were taken at 1, 3, and 6 months of age (n = 6) 
and compared to wildtype littermate controls (n = 6). Their skeletal 
phenotypes were analysed via micro-computational tomography of 
the femur and calvarium, assessing both cortical and trabecular bone, 
histomorphometry, and serum markers of bone activity.

Results
No gross anatomical differences between the two groups of mice 
were noted. No significant differences were identified in either of 
their cortical or trabecular bone parameters. Histological studies and 
serum bone markers did not find any remarkable differences between 
mice with the pathogenic variant and wildtype.

Conclusion
This research highlights the difficulties of creating animal models for 
skeletal research, emphasising the different anatomical and physiologi-
cal differences that exist between different mammalian species. Over-
all, this work highlights the important role negative findings have in the 
advancement of scientific knowledge and aids in the future direction 
of FMD-related research. 

Effects of continuous glucose monitoring on adherence to 
time-restricted eating: a randomised controlled trial

Jess Tater1, Rachael Taylor1, Melyssa Roy1

1.	� Te Tari Whaiora/Department of Medicine, Te Whare Wānanga o Ōtākou/University of 
Otago, Ōtepoti/Dunedin, Aotearoa/New Zealand.

Background
Obesity is a pressing health concern in Aotearoa, prompting the 
search for effective weight loss strategies. Time-restricted eating 
(TRE), which limits daily eating to an 8-hour window, has gained pop-
ularity due to its alignment with the circadian rhythm and potential 
for weight loss. However, adherence to TRE can be challenging. This 
study explores the use of continuous glucose monitors (CGM) to 
enhance adherence to TRE.

Methods and Materials
Twenty-two participants were assigned to either TRE+CGM or 
TRE-only groups for 14 days. Participants completed daily diaries and 
undertook semi-structured interviews. Adherence to TRE was defined 
a priori as maintaining an 8-hour eating window on 80% of days, while 
CGM feasibility required scanning the CGM thrice daily on 80% of days. 

Results
The TRE+CGM group adhered to the eating window for a mean of 
10.0 days compared to 8.6 days in the TRE-only group. Both groups 
had similar mean eating window durations. Five participants in the 
TRE+CGM group met the TRE adherence criterion compared to 
three in the TRE-only group. Participants scanned their CGM on av-
erage 8.2 times daily, with seven meeting the feasibility criteria. Nei-
ther group reported consistent adverse effects. Interviews highlighted 
increased awareness of eating habits and glucose levels, as well as the 
positive impact of CGM on TRE adherence and accountability. Most 
participants expressed willingness to continue using CGM and TRE.

Conclusions
This study suggests that combining CGM with TRE is feasible and may 
improve adherence, offering a promising strategy for weight loss. Fur-
ther research should investigate this synergistic approach in larger trials.

The effect of compulsory indications in electronic hospital 
prescriptions on prescriber behaviour

Lorna Pairman1, Paul Chin1,2, Matthew Doogue1,2

1.	 Department of Medicine, University of Otago, Christchurch, New Zealand; 
2.	� Department of Clinical Pharmacology, Te Whatu Ora Health New Zealand – Waitaha 

Canterbury, Christchurch, New Zealand.

Background
Recording the indication for a medicine in the prescription supports 
communication and reduces errors. On 29/05/2023 the indication 
field in prescriptions was made compulsory in our local hospital pre-
scribing system. ‘To be determined’ was also introduced as a selection 
box for use when the indication is unknown. The aim was to evaluate 
the effect on prescriber behaviour of making the indication field com-
pulsory for all medicines in the hospital prescribing system.

Materials and Methods
The change in proportion of prescriptions with an indication was com-
pared for eight weeks after introduction of the compulsory indication 
field to an equivalent eight-weeks in 2022. Text in the indication field 
was manually classified as an indication, ‘other text’, ‘rubbish text’, ‘to 
be determined’, or ‘blank’. For prescriptions with ‘to be determined’ 
initially documented, the proportion with an indication added, dose 
changed, or prescription ceased prior to discharge was measured.

Results
We analysed 81,646 prescriptions before and 83,427 after indications 
were made compulsory. The proportion with an indication increased 
from 29.2% to 75.6% (p < 0.01). ‘Other text’ increased from 2.5% to 
14.7% (p < 0.01), ‘rubbish text’ from 0.0% to 2.3% (p < 0.01) and ‘to 
be determined’ from 0.0% to 6.6% (p < 0.01). Of 5,557 prescriptions 
with ‘to be determined’ initially documented, 18.1% were ceased and 
2.7% had an indication prior to discharge.

Conclusion
Introduction of compulsory indications for medicines increased indi-
cation provision substantially, with small increases in other text and 
rubbish text. Use of the ‘to be determined’ selection box rarely led 
to indication provision prior to discharge. 

Exploring novel effective connectivity neurofeedback 
training for treatment of fibromyalgia: A pilot randomised 
placebo-controlled study.

Lucy Anderson1, Paul Glue2, Ramakrishnan Mani3, Cindy van 
Sleeuwen1, Mark Smith4, Dirk De Ridder1, Divya Adhia1

 



		  31	

nzmsj The New Zealand Medical Student Journal	  Issue 37 • August 2024

1.	� Department of Surgical Sciences, Dunedin School of Medicine, University of Otago, 
Dunedin, New Zealand.

2.	� Department of Psychological Medicine, Dunedin School of Medicine, University of 
Otago, Dunedin, New Zealand. 

3.	 School of Physiotherapy, University of Otago, Dunedin, New Zealand
4.	 Neurofeedback Services of New York, New York 

Background
Fibromyalgia is a chronic primary pain condition contributing to signifi-
cant disability worldwide. Neuroimaging studies have identified abnor-
mal effective connectivity between cortical areas involved in descend-
ing pain modulation and sensation [i.e pregenual anterior cingulate 
cortex (pgACC) and primary somatosensory cortex (S1) respectively]. 
Neurofeedback, a brain-computer interface technique, can normalize 
dysfunctional brain activity, improving pain and function. The aim of 
this double-blinded randomised placebo-controlled pilot study was to 
investigate the safety, feasibility and acceptability of a novel electroen-
cephalography-based neurofeedback (EEG-NF) training protocol, tar-
geting effective connectivity from the pgACC to S1 in the alpha band 
and exploring its trend of effect on pain and function. 

Materials and Methods
Participants with fibromyalgia (N=30; 15 active, 15 placebo) received 
12 sessions of either EEG-NF targeting effective connectivity from 
pgACC to S1, or placebo neurofeedback. Feasibility, safety and ac-
ceptability measures were recorded throughout. Pain (Brief Pain In-
ventory) and function (Revised Fibromyalgia Impact Questionnaire) 
measures were collected at baseline, immediately (~2 days), ten days 
and one-month post-intervention. 

Results
Descriptive statistics showed feasibility (recruitment rate of 6 partic-
ipants per month, mean adherence rate of 84.4%, and dropout rate 
20%), safety (no adverse events reported), and acceptability (average 
score 8.0/10). Both groups experienced a marked decrease in pain and 
functional impact.

Conclusions
We hypothesize reasons for these results, including potential correla-
tions to fatigue at baseline and variability in cortical connectivity. EEG 
NF training targeting effective connectivity proves a safe, feasible, and 
acceptable treatment for fibromyalgia. Future studies could validate 
the methodology and improve the protocol design for a fully pow-
ered clinical trial.

Exploring the influence of female reproductive health on 
gastric function: insights from body surface gastric mapping 

Alexandria H Lim1, Chris Varghese1, Gabrielle Sebaratnam2, Gabriel 
Schamberg1,2, Stefan Calder1,2, Armen A Gharibans1,2, Christopher 
N Andrews3, Daphne Foong4, Vincent Ho4, Shuichi Ishida5, Yohsuke 
Imai5, Michelle R Wise6, Greg O’Grady1,2 

1.	 Department of Surgery, The University of Auckland, Auckland, New Zealand 
2.	 Alimetry Ltd, New Zealand 
3.	 Division of Gastroenterology, University of Calgary, Calgary, Alberta, Canada 
4.	 Western Sydney University, Sydney, NSW, Australia 
5. 	 Graduate School of Engineering, Kobe University, Japan 
6.	 Department of Obstetrics and Gynaecology, The University of Auckland, New Zealand 

Background
Chronic gastroduodenal disorders (CGD) such as chronic nausea and 
vomiting syndrome (CNVS), functional dyspepsia (FD) and gastropa-
resis, are common. Pre-menopausal women experience gastroduo-
denal symptoms at higher rates; however, the effects of progesterone 
and estrogen fluctuations on gastric electrophysiology and symptoms 
are poorly defined. 

Materials and Methods
Subjects underwent continuous non-invasive Body Surface Gastric 
Mapping (BSGM) recording, encompassing a fasting baseline (30 
min), 482 kCal meal (10 min) and 4-hr post-prandial recording using 
a validated wearable device with symptom logging app and validated 
metrics. Pairwise Wilcoxon tests and post hoc p-value adjustment 
using Benjamini-Hochberg procedures were used to evaluate gastric 
electrical activity and symptoms. 

Results
Healthy women in the luteal phase of their menstrual cycle had signif-
icantly higher principal gastric frequencies (PGF) than women in the 
follicular phase (mean 3.21 ± 0.17cpm vs. 2.94 ± 0.17cpm, p < 0.001) 
and males (3.01 ± 0.2cpm, p < 0.001, p adjusted < 0.001). Pre-men-
opausal women with CGD who used hormonal contraception had 
higher PGFs than non-hormonal contraception users (median 3.1cpm 
[IQR 3.0 to 3.3] vs. 3.0cpm [2.9 to 3.1], p < 0.001, p adjusted = 0.004). 
Pre-menopausal females with CGD were significantly more sympto-
matic than postmenopausal females and males (all p < 0.001), primarily 
due to higher nausea scores (p < 0.001), with contraception users 
demonstrating significantly higher scores than all other patients (all p 
= 0.04, p adjusted = 0.05). 

Conclusion
This evidence base collectively suggests gastric function, and symp-
toms can be modulated by endogenous and exogenous female 
sex hormones. 

Who develops gestational diabetes mellitus in New Zealand 
and what are the health outcomes?

Angelica Clarke1

1.	 Liggins Institute, University of Auckland

Background
In New Zealand, limited contemporary data exists on who is at risk 
of gestational diabetes mellitus (GDM), and its associated outcomes. 
This study aimed to compare the characteristics and health outcomes 
of pregnant women in New Zealand with and without GDM.

Materials and Methods
Women and their infants with available sociodemographic, medical 
history and health outcome data were eligible. Analyses used logistic 
regression, log binomial regression, log Poisson models, and linear re-
gression to assess GDM risk factors and health outcomes.

Results
Among 3,756 mothers, Māori and Pasifika women had similar GDM 
risk to NZ European women (adjusted odds ratios [aOR] 0.98, 95% CI 
0.57-1.69, p = 0.95, and aOR 0.98, 95% CI 0.57-1.69, p = 0.90 respective-
ly), while Asian and other ethnicities had higher GDM risk (aOR 2.75, 
95% CI 2.10-3.61, p < 0.0001, and aOR 1.82, 95% CI 1.16-2.86, p = 0.009 
respectively). Other risk factors for GDM included maternal age ≥25 
years, body mass index ≥25, family history of diabetes, and primip-
arity. When comparing GDM and non-GDM groups, no significant 
differences were observed for the risk of caesarean section (adjusted 
relative risk [aRR] 1.02, 95% CI 0.90-1.15, p = 0.81) or a large-for-ges-
tational-age infant (aRR 1.02, 95% CI 0.74-1.42, p = 0.89). Poor gesta-
tional weight gain, antenatal hospitalisation, labour induction, earlier 
gestational age at birth, longer postnatal stay, macrosomia, neonatal 
hypoglycaemia and hyperbilirubinemia were associated with GDM.

Conclusion
This study contributes to the understanding of risk factors for GDM 
and associated health outcomes in contemporary New Zealand, pro-
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viding a foundation for future research and interventions to reduce 
its burden. 

Turning the problem into the solution: leveraging tumour 
heterogeneity with multiplex immunohistochemistry 
and machine learning to enable personalised 
glioblastoma diagnosis. 

Awhina Pearce1, Zoe Woolf1, Chun K Vong1,2, Makarena Dudley1, 
Vickie Shim2, Alan Wang2, Richard LM Faull1, Mike Dragunow1, 
Thomas I-H Park1

1.	 Centre for Brain Research, Faculty of Medical and Health Sciences, The University of 
Auckland, Auckland, New Zealand 
2.	 Auckland Bioengineering Institute, The University of Auckland, Auckland, New Zealand 

Background
Glioblastoma (GBM) is the most common and fatal primary brain tu-
mour in adults. Extensive GBM tumour heterogeneity is considered a 
key underlying obstacle that complicates diagnosis and the tailoring of 
personalised medicine. Currently, multi-omics methods are available 
to address this problem, but they are time- and resource-expensive 
and are not readily available. This is creating access barriers that place 
downstream burdens on our health system and perpetuate inequity 
in treatment outcomes. With advances in multiplex immunohisto-
chemistry (mIHC) and machine learning, there is potential to develop 
a readily-accessible, image-based, personalised diagnostic system that 
reduces reliance on the multi-omics technologies. 

Materials and Methods
Tissue sections from 56 donated GBM tumours (The Neurological 
Foundation Human Brain Bank) underwent mIHC techniques for nine 
key GBM-associated cell-type and microenvironment-specific mark-
ers. The adjacent sections underwent H&E pathohistological staining. 
These were all imaged using the Vectra Polaris™ microscope. Machine 
learning algorithms developed by our colleagues at the Auckland Bio-
engineering Institute (ABI) were used to associate pathohistological 
single-cell features with specific protein marker expressions using the 
SCIMAP toolkit within PyCharm. 

Results
Single-cell image analysis of the multiplexed markers revealed that 
discrete cell types clustered in association with prognostically-rele-
vant tumour microenvironments, such as perivascular or perinecrotic 
regions. These data are currently being associated with patient clinical 
outcomes to determine their prognostic significance. 

Conclusion
In aid of a 5-year project, my work helped to establish the single-cell 
mIHC analysis and its association with routine histology H&E fea-
tures, paving the way to achieving personalized diagnosis from routine 
pathohistological stained images. 

Novel point of care monitoring of oxidative stress in 
abdominal surgery 

Colin Chan Chui1, Sarah Murad1, John Windsor1, Wasilwa Baraza1

1The University of Auckland, Faculty of Medicine and Health Sciences

Background
Oxidative stress (OS) is associated with pathophysiological processes 
and in the body’s response to surgery. Monitoring OS remains a tech-
nical challenge and the optimal measurement method is uncertain. 
We aimed to:
1.	 Conduct a systematic review evaluating the perioperative  

monitoring of OS in patients undergoing abdominal surgery, and
2.	 Develop and pilot voltammetry (VLM) as a method of  

measuring 2 antioxidants in the perioperative period 

Materials and Methods
The relevant papers were obtained. The literature search results 
were independently checked by a second reviewer and data extract-
ed. VLM was developed by incorporating a bespoke electrode into a 
calibrated potentiometer device. Blood sampling, centrifugation and 
testing were performed to refine the VLM technique. The refined 
protocol was utilised on a single patient who underwent a pancreati-
coduodenectomy with VLM plasma levels of ascorbic acid (AA) and 
uric acid (UA) as primary endpoints. Conventional markers of OS 
were also analysed as secondary endpoints. 

Results
20 studies were included. OS generally increases postoperatively, 
however, there is lack of consistency in the OS biomarkers used. In 
vivo, VLM demonstrated depletion of both UA and AA (increased OS) 
in the first 24 hours. 

Conclusion
There is an increasing body of evidence that OS is influenced by sur-
gery. Our results suggest that VLM is a promising method of measur-
ing OS in ‘real-time’ in the clinical environment. An extension of this 
work will explore the correlation between VLM measurements and 
conventional OS biomarkers. 

Comparing neuromyelitis optica spectrum disorder 
(NMOSD) and myelin oligodendrocyte glycoprotein antibody 
disease (MOGAD) 

David Choi1, Helen Danesh-Meyer1, Jane Shi1, Daniel Scott1, 
Stefan Ivanov1

1.	�  The University of Auckland, Faculty of Medical and Health Sciences, Department of 
Ophthalmology

Background
Both NMOSD and MOGAD are immune-mediated CNS inflamma-
tory diseases with habitual relapses. Both diseases often affect optic 
nerves in the form of optic neuritis. This study aims to evaluate any 
ophthalmic similarities and/or differences between the patients with 
each disease in New Zealand. 

Materials and Methods
Patients with a confirmed diagnosis of NMOSD and MOGAD were 
recruited retrospectively from Neurology/Neuro-Ophthalmology 
centres in Auckland and Waikato since 2011. The patient data, in-
cluding their demographics, clinical features and treatment summary, 
were recorded into a web-based database. Statistical data analysis 
was done to compare the two diseases, including multivariate regres-
sion analysis on the patient’s visual outcome. 

Results
In total, 85 MOGAD and 31 NMOSD patients were included in the 
study. The NMOSD cohort has shown a stronger female dominance 
over MOGAD, with 71.0% (n = 22) of the patients being female 
compared to 56.5% (n = 48), respectively. On the other hand, the 
MOGAD cohort has shown a greater paediatric involvement with 
paediatric patients (age at onset < 16 years), making up 31.8% (n = 
27) of the cohort, while only 9.7% (n = 3) in NMOSD. Both diseases 
exhibited similar frequencies of clinical phenotypes, with optic neuritis 
and transverse myelitis being the two most common clinical features. 
NMOSD patients generally resulted in poorer visual outcomes com-
pared to MOGAD patients. 
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Conclusion
This study provides the first stand-alone NZ perspective of NMOSD/
MOGAD. Most findings agree with the literature and studies on other 
NMOSD/MOGAD cohorts globally, with some unique findings also. 

Building BBM together: evaluating BBM motivation

Fa’asisila Savila1, Emily Grant1 and Boyd Swinburn2 

1.	 The University of Auckland, Faculty of Medicine and Health Science, Pacific Health
2.	� The University of Auckland, Faculty of Medicine and Health Science, Epidemiology and 

Biostatistics & Health Coalition Aotearoa 

Background
Brown Buttabean Motivation (BBM) is a community-based, Māori and 
Pacific-driven organisation in South and West Auckland. BBM pro-
vides free exercise bootcamps, alongside additional supports. Evalua-
tion is called for given BBM’s anecdotal evidence of sustained weight 
loss. Sustained engagement in an exercise or weight loss programme 
is shown to be a predictor of weight loss maintenance. Communi-
ty-Based System Dynamics (CBSD) is an empowering process that 
enables indigenous knowledge and effective problem-solving. 

Materials and Methods
The CBSD methodologies of cognitive mapping interviews (CMIs) 
and group model building (GMB) were used to understand members’ 
perspectives on the drivers and consequences of engagement with 
BBM. Two CMIs took place in preparation for three GMB workshops. 
Activities derived from the online resource, Scriptapedia, were exe-
cuted to produce a causal loop diagram (CLD). Participants suggested 
interventions to improve engagement based on the CLD. 

Results
The CLD identified five themes of BBM culture, mindset, social net-
work, hauora and community support programmes, and the under-
lying context of Māori and Pacific culture. The CLD showed that mu-
tual accountability, story sharing, BBM messaging and mental health 
benefits were drivers of engagement. Social media worked to amplify 
these drivers. The focus of the participant-generated interventions 
was whakawhanaungatanga (relationship building). 

Conclusion
This research depicts members’ perspectives on the drivers and con-
sequences of engagement with BBM. This information is useful in 
supporting BBM’s sustainability and growth. Preliminary recommen-
dations include increasing whakawhanaungatanga, nutrition education, 
and leadership mentoring. The CLD can also more broadly inform 
Māori and Pacific-targeted support programmes. 

Characterising astrogliosis in the post-mortem human 
Huntington’s disease neocerebellum

Flavius G Suciu1, Adelie YS Tan1, Malvindar K Singh-Bains1, Richard 
LM Faull1

1.	� The University of Auckland, Faculty of Medical and Health Sciences, Department of 
Anatomy and Medical Imaging, Centre for Brain Research

Background
Huntington’s disease (HD) is a genetic neurodegenerative disorder 
with no progression-modifying therapeutics. Prior studies have es-
tablished links between neurodegeneration patterns across various 
brain regions and the manifestation of motor or mood symptom 
profiles. Particularly, significant Purkinje cell loss within the cerebel-
lum is observed only in HD cases with predominantly motor symp-
toms. While the underlying mechanisms driving neurodegeneration 
remains unclear, increasing evidence would implicate non-neuronal 

cells in disease pathogenesis. Therefore, by investigating astrocytes, a 
non-neuronal cell crucial in maintaining neuronal homeostasis, and its 
involvement in the HD cerebellum, this project aims to reveal symp-
tomatically relevant neuropathological events which may further our 
understanding of the clinical manifestation of HD. 

Materials and Methods
Free-floating fluorescence immunohistochemistry was conducted on 
post-mortem human cerebellar tissue from 8 HD and 4 control cases 
to investigate the expression patterns of glial fibrillary acidic protein 
(GFAP) in astrocytes. 

Results
Preliminary examination of GFAP+ immunoreactivity patterns sug-
gests an enhancement in protein expression of the HD cohort rela-
tive to the controls. Further subcategorisation of the HD cases into 
symptom profiles would suggest an increase in GFAP+ expression in 
the HD cases with a predominant motor symptom profile. 

Conclusion
Evidence from this thesis demonstrates the presence of astrogliosis 
within the HD cerebellum and would suggest that reactive astrocytes 
may be a contributor to the symptom-specific pattern of HD cere-
bellar dysfunction. While further analysis is required, these findings 
provides the rationale in detailing HD cerebellar changes to reveal 
novel perspectives on the heterogenous clinical presentation of HD. 

Characterising orphan hippocampal p62 pathology in 
amyotrophic lateral sclerosis.

Freddy Hatton1, Emma Scotter1, Molly Swanson1, Kyrah Thumbadoo2 

1.	 The University of Auckland, Faculty of Science, School of Biological Sciences
2.	� The University of Auckland, Faculty of Medical and Health Sciences, Department of 

Pharmacology and Clinical Pharmacology

Background
Amyotrophic lateral sclerosis is a rapidly progressive neurodegener-
ative disease that can be caused by mutations to a variety of genes. 
Elucidating the cause on a case-by-case basis can often be difficult, 
given that a significant proportion of cases seemingly possess no iden-
tifiable mutations. A form of pathology found recently in cases of 
amyotrophic lateral sclerosis consists of a protein named p62 that 
normally labels neurodegenerative protein aggregates. P62 was aggre-
gating without several known causes of amyotrophic lateral sclerosis, 
however. We hypothesise that p62 is labelling the mutant protein 
product of an unidentified mutant gene in these cases. Analysing what 
proteins are involved in these aggregates will help us better under-
stand this pathology and may lead to the discovery of novel causative 
genes of amyotrophic lateral sclerosis. 

Materials and Methods
Aggregates of orphaned p62 were assessed through fluorescent im-
munohistochemistry. Antibodies to several potential causative proteins, 
adaptor proteins and cell-type markers were used to stain the hip-
pocampus of cases with these aggregates and the results were imaged. 

Results
Thus far, two familial cases of orphan p62 pathology have been ex-
plained by mutant protein products that match the inherited muta-
tion. This gives us hope that our hypothesis is true and that further 
unexplained cases will exhibit a mutant protein product alongside p62 
that matches an acquired or inherited mutation.

Conclusion
This project’s experimental work and results have not been complet-
ed, and further work is required before I can provide a conclusion. 
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Antibiofilm activity of novel polymyxin B analogues

James Willoughby1, Alan Cameron2,3, Samuel Hale1, Richard Douglas1, 
Kristi Biswas1

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

2.	 School of Chemical Sciences, The University of Auckland
3.	 Maurice Wilkins Centre for Molecular Biodiscovery, The University of Auckland

Background
Antimicrobial resistance poses a serious threat to global health. The 
growing prevalence of multi-drug resistant organisms necessitates 
the development of new antimicrobials to combat this. Polymyxin B 
(PMB) is currently a last-line antibiotic used for infections caused by 
Gram-negative bacteria. These infections are difficult to treat due to 
their ability to form biofilms, which are communities of cells within a 
protective extracellular matrix. The work leading up to this project 
has produced three novel polymyxin analogues, which have a better 
safety profile than PMB, but unproven antibiofilm efficacy. These com-
pounds are JW-9K, JW-9G, and AC4.120. Two of these compounds, 
JW-9G and AC4.120, are 10-fold less toxic than the native compound 
in kidney organoid models.

Materials and Methods
Laboratory strains of Pseudomonas aeruginosa 27853, Klebsiella pneu-
moniae 35596, and Acinetobacter baumannii 19606 were grown as bi-
ofilms using the Calgary Biofilm Device. These biofilms were then 
treated at different concentrations of the polymyxin analogues for 24 
hours. The minimum biofilm eradication concentration (MBEC) was 
established by culture on tryptic soy agar. 

Results
All three novel compounds demonstrated non-inferior efficacy against 
P. aeruginosa biofilms when compared to standard PMB. Against bio-
films formed by K. pneumoniae and A. baumannii, only AC4.120 demon-
strated similar efficacy. It was most effective against P. aeruginosa bi-
ofilms, with a median MBEC of 48 μg/mL vs. 32 μg/mL for PMB (p = 
0.314). 

Conclusion
This study has highlighted one of the analogues as having similar anti-
biofilm efficacy to native PMB. This analogue warrants further investi-
gation using Gram-negative clinical isolates.

Resonance Raman spectroscopy as a tool for evaluating 
regional oxygenation in vivo

Jihee Sun1, Hannah Matthews2–3 , Hannah Sheridan2–3, Parastoo Rah-
dar4, Amorita Volschenk4, Anthony Phillips4–5, Michel K Nieuwoudt2–3, 6-7, 
Michelle Locke8,9

1.	 Faculty of Medical and Health Sciences, The University of Auckland
2.	 The Photon Factory, The University of Auckland, NZ
3.	 School of Chemical Sciences, The University of Auckland, NZ
4.	 School of Biological Sciences, University of Auckland, Auckland, NZ 
5.	� Surgical and Translational Research Centre, University of Auckland, Auckland, New 

Zealand 
6.	 The Dodd Walls Centre for Photonic and Quantum Technologies, NZ
7.	 The MacDiarmid Institute for Advanced Materials and Nanotechnology, NZ
8 .	� Department of Medicine, Faculty of Medical and Health Sciences, The University of 

Auckland, NZ 
9.	� Department of Plastic and Reconstructive Surgery, Te Whatu Ora Counties Manukau, 

Auckland, NZ

Background
Tissue oxygenation is an important risk factor for post operative 
complications across several surgical specialties, impacting procedures 
such as the Whipple’s procedure and breast reconstruction surgery. 
At present, identification of potentially compromised tissue is chal-

lenging as intraoperative techniques for assessment of local tissue ox-
ygenation are limited, each with their disadvantages. This pilot study 
was undertaken to determine if Raman spectroscopy is a viable tech-
nique for measuring regional tissue oxygenation changes.

Materials and Methods
Resonance Raman spectroscopy (RRS) was used to determine chang-
es in the oxygenation status of haemoglobin in various organ tissues 
both in vitro and in vivo. This was achieved by tracking the spectral 
shift in the symmetric ring stretching mode of the haemoglobin mol-
ecule, whose frequency is dependent on the oxygenation status of 
haemoglobin. RRS measurements were taken using an Ocean Insight 
QEPro Raman spectrometer, custom-made fibre optic probe, and la-
ser excitation at 410 nm. A series of in vitro studies first characterised 
the device’s performance. Next, anaesthetised rodents underwent 
open laparotomy to obtain access to the duodenum, pancreas and 
kidney for measurement. RRS changes were measured during reversi-
ble regional ischemia induced by placement and removal of atraumatic 
Biemer clamps for each organ. Finally, changes in RRS was explored 
by inducing a gradient of ischemia along a skin flap (MacFarlane flap).

Results
RRS was able to reliably track regional oxygenation changes in each 
organ. RRS also detected the gradient of deoxygenation along the 
skin flap.

Conclusion
RRS exhibits promise as an intraoperative tool to detect real-time 
local tissue oxygenation. 

Testing the clinically-relevant kappa-opioid-receptor agonist, 
nalfurafine, as a potential treatment for spinal cord injury

Kevin Roy1, Simon O’Carroll1 

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

Background
Spinal cord injury (SCI) is a life altering neurological condition. Cur-
rently, there are few treatment options for improving neurological 
outcomes following SCI. In other CNS diseases kappa-opioid-recep-
tor (KOR) agonists have been shown to modulate inflammation, the 
immune response and remyelination, all key components of SCI. In 
this project we are exploring the use of the KOR agonist, nalfurafine 
as a neuroprotective agent for SCI. Objectives: to examine if admin-
istering nalfurafine can reduce inflammation, promote remyelination 
and improve functional recovery in a rodent model of contusive spinal 
cord injury. 

Materials and Methods
Twenty-four Sprague Dawley rats were randomized into 3 groups and 
subjected to a moderate SCI contusion (175kdyne) using an Infinite 
Horizons Impactor. Animals were administered nalfurafine (0.1 mg/
kg or 0.03 mg/kg) or vehicle daily for 4 weeks. The Basso Beattie and 
Bresnahan (BBB) locomotor scale and the Error Ladder were used to 
assess gross and fine motor function, respectively. Spinal cord tissue 
was sectioned for immunohistochemical analysis of changes in lesion 
size, astrocyte and microglia phenotypes.

Results
Tissue sectioning and immunohistochemistry is completed. Analysis of 
astrocyte and microglial number, between the groups will be present-
ed. BBB and Error Ladder analysis has been carried out and will be 
unblinded following the immunohistochemical analysis.
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Conclusion
Preliminary data suggests there may be reduction in inflammation due 
to nalfurafine between the 3 groups. Study needs to be unblinded for 
further insight.

Ocular surface in health and diabetes: from young children 
to young adults

Krish Sethi1, Jo Dykgraaf1, Rachael Niederer1, Stuti L Misra1

1.	� Department of Ophthalmology, New Zealand National Eye Centre, Faculty of Medical 
and Health Sciences

Background
Diabetic neuropathy is one of the most common complications of 
diabetes. In vivo confocal microscopy (IVCM) of the cornea is a non-in-
vasive tool that can detect small nerve fibre changes. These changes in 
corneal nerves occur prior to clinical peripheral neuropathy. Corneal 
nerve alterations have been observed in adult patients with diabetes 
using confocal microscopy, but limited research has been conducted 
in the paediatric and adolescent population. Objective: to assess oc-
ular surface health, corneal nerve microstructure, corneal sensitivity, 
and peripheral neuropathy, in children and young adults with type 1 
diabetes. 

Materials and Methods
Participants from paediatric and adolescent diabetes clinics and 
age-matched controls were recruited. Neurological tests - Michigan 
Neuropathy Screening Instrument questionnaire (MNSI) and biothe-
siometry; and ophthalmologic assessments including the dry eye ques-
tionnaire (DEQ-5), non-contact corneal aesthesiometry (NCCA), 
keratography (K5M), and IVCM. 

Results
Forty-two participants (8 to 29 years old, 19M, 23F), including 25 con-
trols and 17 of those with type 1 diabetes were examined. Results 
show no signs of peripheral neuropathy and no statistically significant 
difference in ocular surface health, DEQ-5, or K5M measures . Statis-
tically significant differences were noted in corneal nerve fibre length 
(17.2 ± 3.81 mm/mm2 in controls compared to 13.7 ± 3.53 mm/mm2 
in those with diabetes (p = 0.007)) and corneal sensitivity threshold 
(p = 0.047). 

Conclusion
There is a significant decrease in corneal nerve fibre length and cor-
neal sensitivity in patients with diabetes, without any manifestation 
of peripheral neuropathy. IVCM can be an important biomarker for 
peripheral neuropathy in patients with diabetes. 

EPIC PLEFF study: Exploring the Prognostic ImpaCt of 
PLeural EFFusion in the intensive care unit

Nicolas Smith1, Victor E Maldonado-Zimbron1, and John Windsor1

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

Background
Pleural effusion (PLEFF) is frequently encountered in intensive care 
unit (ICU) patients, yet its impact on clinical outcomes remains inade-
quately explored. Our study aims to uncover the prognostic value of 
PLEFF in adult ICU patients, focusing on in-ICU mortality. Secondary 
outcomes include in-ward and in-hospital mortality, survival analyses, 
length of stay (LOS), need for invasive ventilation, and daily sequential 
organ failure assessment (SOFA) scores.

Materials and Methods
We utilised the Medical Information Mart for Intensive Care (MIM-
IC)-IV database with over 70,000 ICU stays spanning a decade. PLEFF 
events were identified using international classification of diagnosis 
(ICD) codes, radiology reports, and laboratory results. After propen-
sity score matching, statistical analysis of the clinical outcomes includes 
Fisher Exact and Welch unpaired t-tests for categorical and contin-
uous variables, respectively, and two-way ANOVA for daily SOFA 
scores. We also examined PLEFF’s association with five common dis-
eases and considered treatment approaches of pleural drainage and 
invasive ventilation.

Results
PLEFF significantly elevated in-ICU mortality (Odds Ratio (OR) = 
1.365; p < 0.0001), ward mortality (OR = 2.335; p < 0.0001), in-hospital 
mortality (OR = 1.738; p < 0.0001), need for ventilation (OR = 1.761; p 
< 0.0001), LOS (p < 0.0001 across all locations), and daily SOFA scores 
(Interaction: p < 0.0001), compared to the non-PLEFF cohort (n = 
7,540 each cohort). Disease subcategories and treatment analyses re-
vealed diverging patterns in ICU mortality and other clinical outcomes.

Conclusion
Our study informs clinical trials and decision-making in the ICU by 
highlighting PLEFF’s prognostic significance across critical clinical 
outcomes. Subcategory analysis and treatment considerations offer 
specific avenues for timely interventions and research directions to 
reduce mortality in PLEFF ICU patients. 

Digital solutions in perioperative surgical care

Robin Yang1

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

Background
Digital solutions within perioperative surgical care have potential to 
reduce workload and improve outcomes. A summary of digital tools 
used by patients preoperatively, and clinical testing of wearable devic-
es to monitor patients perioperatively is needed. 

Material and Methods
A scoping review was completed that summarised digital tools that 
are used by abdominal surgical patients preoperatively. Also, a pro-
spective observational feasibility study was conducted to trial the use 
of the Zephyr biopatch in general surgery patients. Continuous vi-
tal sign monitoring was completed, and data collected on usability 
through questionnaires/scales and device accuracy through Bland-Alt-
man analysis. 

Results 
The review identified mobile apps and wearable devices used preop-
eratively by patients. Studies assessed feasibility of the digital tools or 
used them to predict a clinical outcome such as complication rate. 
Most studies focused on wearable devices that measured physical 
activity metrics such as step counts. The feasibility found that the 
Zephyr device overestimated HR by around 1.1 bpm (+/- 6.7), underes-
timated by 1.0 breath/min (+/- 3.3) and overestimated by 0.53 degrees 
Celsius (+/-0.41), compared to nurse-led measures. In addition, the 
patients generally rated the experience positively, with a System Usa-
bility Score of 80.25, representing a very acceptable system. 

Conclusion
The results show that digital tools, are generally well accepted by pa-
tients and have potential to improve clinical outcomes. The Zeph-
yr device was clinically accurate compared to nurse measurements. 
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Future studies should focus on how digital tools can be used within 
structured preoperative interventions such as prehabilitation. 

How PREP2 predictions are used to guide upper limb 
rehabilitation for stroke patients

Susan Naing1, Harry Jordan1, Cathy Stinear1

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

Background
The PREP2 prediction tool is used acutely post-stroke to predict up-
per limb (UL) functional outcomes at 3 months. It uses transcranial 
magnetic stimulation to evaluate the functional integrity of the corti-
cospinal tract (CST) through the presence of motor evoked poten-
tials (MEPs) on electromyography recordings. Patients with an intact 
CST, deemed MEP+, are predicted to make most or all of their UL 
functional recovery. Those without an intact CST, classed MEP-, are 
predicted to make minimal to no recovery. These predictions can be 
used to guide patients’ rehabilitation goals. The aim was to investigate 
whether upper limb rehabilitation content differed depending on the 
patients’ predicted functional outcomes.

Materials and Methods
Fourteen MEP+ and six MEP- stroke patients were assessed for their UL 
motor impairment, function, sensation and cognition within 2 weeks 
and at 3 months post-stroke. One therapy session was observed to 
record the composition of unimanual and bimanual motor tasks.

Results
MEP+ participants spent a greater proportion of unimanual therapy 
using their paretic UL than MEP- participants. MEP status did not 
affect the composition of bimanual therapy. Participants with their 
dominant hand affected by stroke spent a greater proportion of 
time performing bimanual asymmetric tasks than those with their 
non-dominant hand affected.

Conclusion
These results indicate that MEP status significantly influences the com-
position of unimanual therapy, while the hand affected by stroke af-
fects the composition of bimanual therapy. These findings contribute 
to knowledge on tailoring individualised rehabilitation goals for stroke 
patients based on PREP2 predictions.

Out in health: gay and bisexual men’s experiences of 
communicating sexuality and sexual health with healthcare 
providers in New Zealand

Thomas B Swinburn1,2, Peter Saxton¹, Mataroria Lyndon2

1 School of Population Health, University of Auckland, Auckland
2 School of Medicine, University of Auckland, Auckland

Background
Gay, bisexual, and other men who have sex with men (GBMSM) in 
New Zealand (NZ) are disproportionately impacted by human im-
munodeficiency virus (HIV) and other sexually transmitted infections 
(STIs). Recent biomedical innovations like pre-exposure prophylaxis 
offer new prevention tools, yet their use predicates on GBMSM dis-
closing their sexuality and discussing sexual health with healthcare 
providers (HCPs). We aim to describe which GBMSM are out to their 
general practitioner (GP), examine associations between disclosure 
and comfort discussing sexual health with prevention and testing, and 
understand GBMSM’s experiences of sexual healthcare. 

Materials and Methods
We analysed data from HIV-negative GBMSM participating in the Sex 
and Prevention of Transmission Study, a national, repeat cross-sec-
tional HIV biobehavioural surveillance survey. We used binary logistic 
regression to investigate associations with GP disclosure, and associ-
ations between disclosure and comfort with prevention and testing. 
We undertook a thematic analysis to synthesise free-text responses 
about GBMSM’s negative experiences talking about sexuality and sex-
ual health with HCPs.

Results
The quantitative sample comprised 2819 participants. Overall, 62.1% 
were out to their GP. Disclosure varied by age, ethnicity, education, 
and sexual identity. Comfort and disclosure patterned prevention and 
testing. When discussing sexuality and sexual health, GBMSM encoun-
tered HCPs who were judgemental and prejudiced, disrespectful, dis-
criminatory, and inexperienced or non-competent.

Conclusion
In the era of HIV biomedical prevention, many GBMSM face barriers 
to appropriate sexual healthcare. Health promotion, targeted servic-
es, and workforce training are needed to foster accessible healthcare 
environments for GBMSM and achieve elimination of HIV transmis-
sion in NZ by 2030.
 

Improving topical intranasal corticosteroid efficacy and 
patient compliance

Xenia Berger1, Raymond JT Kim1, Richard G Douglas1 

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

Background
Chronic rhinosinusitis is sinonasal mucosa inflammation lasting >3 
months, characterised by cold-like symptoms which significantly re-
duce quality of life. Standard treatments include intranasal corticos-
teroid sprays, antibiotics and sinus rinses, which may contain dissolved 
corticosteroids. Patient treatment adherence is a barrier, and limited 
studies exist on the retention of rinse volume in the sinuses. Two stud-
ies were undertaken; a crossover trial determining device preference, 
and a study measuring the rinse volume retained in the sinonasal cavity. 

Materials and Methods 
Our group developed a novel adaptor that fits onto a metered dose 
inhaler. During the crossover trial, patients used this device for three 
weeks, then used Flixonase nasal spray for another three weeks. Pref-
erence and symptom scores were collected for comparison. In the 
retained rinse study, another group of participants performed a sinus 
rinse with a NeilMed bottle. The pre and post-rinse volumes were 
measured to deduce the retained volume. 

Results 
Most participants in the crossover trial reported higher compliance 
and preference for the novel adaptor + MDI, over standard nasal 
spray. There was no significant difference in symptom control. The 
average volume retained in the sinonasal cavity was 11.9 mL (range 
2.5-22.3 mL), which is 5.27% (1.14-9.44%). 

Conclusion 
Patient preference for the nasal adaptor + MDI over standard na-
sal spray could result in improved adherence and patient outcomes 
post-operatively. The volume retained in the sinuses post-rinse is 
small and variable between patients. This is a crucial step given corti-
costeroids and antibiotics are often added to treatment. 
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Texture analysis as a biomarker for Alzheimer’s disease 

Y Mukish M Yelanchezian1,2, Catherine Morgan2,3, Reece Roberts2,3, Ly-
nette Tippette2,3 

1.	 Faculty of Medical and Health Sciences, University of Auckland
2.	 Dementia Prevention Research Clinic, Center for Brain Research, University of 
Auckland
3.	 School of Psychology, University of Auckland

Background
In Alzheimer’s disease (AD), conventional magnetic resonance imaging 
(MRI) biomarkers have focused on macroscopic neurodegeneration 
via atrophy assessment. However, recent investigations suggest Tex-
ture Analysis (TA) may capture microstructural changes associated 
with earlier AD pathology. Aim: this study seeks to investigate the 
utility of TA as a biomarker for AD in a New Zealand Cohort. 

Materials and Methods
T1-weighted MRI data from 36 control (C) participants, 61 individu-
als with subjective cognitive decline (SCD), 109 with mild cognitive 
impairment (MCI), and 25 AD participants, recruited from the NZ-
DPRC, was employed. A subset of Haralick texture features was 
extracted from regions of interest (ROIs), initially the hippocampus, 
with planned work to include the entorhinal cortex, parahippocam-
pal gyrus, and perirhinal cortex. Group-wise differences in texture 
features within left and right hippocampal ROIs were analysed using 
a MANOVA. In addition, machine-learning was employed to test the 
accuracy of classifying individuals into cognitively normal and cogni-
tively-impaired groups. 

Results
MANOVAs revealed that three texture features (correlate, sum av-
erage, and sum variance) were significantly different across disease 
groups in the left hippocampus and two features (sum average and 
sum variance) in the right hippocampus. Unexpectedly, the classifier 
using hippocampal texture only achieved an accuracy of 52.8%. In 
comparison, hippocampal volume achieved a classification accuracy 
of 63.2%.

Conclusion
Preliminary findings suggest that hippocampal texture may be less ef-
fective as a biomarker for AD than the more conventional measure of 
hippocampal volume. This warrants further testing of the processing 
pipeline, but may indicate texture features are not reliable markers 
of AD.
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Patch repair of congenital diaphragmatic hernia: review 
of current options

Da Tong Ong1, Jonathan M Wells2

1.	 University of Otago
2.	 Department of Paediatric Surgery, Christchurch Hospital

Background
Posterolateral congenital diaphragmatic hernia (CDH) occurs in ap-
proximately 1 in 3000 births. Defect size determines the type of treat-
ment required, with large defects requiring patch closure. Patch mate-
rials include polytetrafluoroethylene/Gore-Tex, and Surgisis. However, 
complications such as hernia reoccurrence are associated with certain 
materials used. The aim of this study was to explore novel solutions 
for patch development using new technology such as biofabrication.

Materials and Methods
A literature review was performed for patch repair for CDH with a 
focus on potential new patch materials: synthetic, biologic, or compos-
ite. Keywords used in the search included “congenital diaphragmatic 
hernia/CDH”, “treatment for CDH”, “biomaterials”, “bioengineering”, 
and “tissue engineering”. 

Results
Current CDH patch options include synthetic, biological, and com-
posite materials. Use of the synthetic material Gore-Tex is associated 
with a CDH recurrence rate ranging from 4-21% while Surgisis has a 
higher recurrence rate estimated at 50%. However, these results are 
based on small samples. Potential candidate patch materials include 
ovine forestomach matrix (OFM) which has been used in other her-
nias, and thermoplastic polyurethane (TPU) and silicone composite 
both of which are fabricated to have similar properties to Gore-Tex. 
However, all three materials require further testing in animal studies 
before patient trials. 

Conclusion
There is a need for continued development and assessment of CDH 
patch materials and biofabrication remains a promising solution. Cur-
rent potential patches include OFM and TPU/silicone. Prospective 
studies are required to identify the ‘ideal’ patch for CDH repair. 

The utility of IVC diameter for the assessment of 
hypovolaemic shock in adult trauma patients

Nandini Karthikeyan1,5, Yesul Kim1,2, Christopher Groombridge1,3,4, 
Mark Fitzgerald1,2,3

1.	 National Trauma Research Institute, Alfred Health, Melbourne, Victoria, Australia.
2.	� Department of Surgery, Central Clinical School, Monash University, Melbourne, 

Victoria, Australia.
3.	 Trauma Service, Alfred Health, Melbourne, Victoria, Australia.
4.	 Emergency and Trauma Centre, Alfred Health, Melbourne, Victoria, Australia.
5.	 School of Medicine, Monash University, Melbourne, Victoria, Australia.

Background 
Traumatic injury is a leading cause of death globally among those aged 
between 10 and 29 years. Hypovolaemic shock represents 25% of pre-
ventable deaths following injury. Current systems used to classify hy-
povolaemic shock are not suitable for a high-intensity trauma environ-
ment, or clinically accurate for assessing the degree of shock. Inferior 
vena cava (IVC) diameter is a demonstrated parameter of hypovola-
emic shock in intensive care settings. However, its feasibility as a diag-
nostic parameter has not been assessed in a trauma reception setting. 

Materials and Methods
This was a prospective cross-sectional study of adult trauma patients 
undergoing a FAST scan. A subxiphoid view was used to capture a 
long-axis image of the IVC. IVC diameter was measured 2 cm caudal 
to its confluence with the hepatic veins. The minimum diameter dur-
ing inspiration and maximum diameter during expiration were record-
ed to calculate the collapsibility index. The time taken to record the 
measurements was also recorded.

Results 
Twenty-three participants were recruited into the shocked and non-
shocked groups. The median IVC diameters during inspiration and 
expiration were smaller in the shocked group (7.8 mm and 10.0 mm) 
than in the non-shocked group (13.7 mm and 17.2 mm). IVC measure-
ments were successfully obtained in only 56% of participants, demon-
strating that there were barriers to obtaining these measurements. 
These barriers included operator dependence from variation in cli-
nicians’ ultrasound experience, the presence of bowel gas and obese 
body habitus.

Conclusions 
IVC measurements could not be reliably obtained, likely precluding 
this assessment from being feasible in a trauma reception environment.

N Z Med Stud J, Issue 37, pp. 38–39, Aug 2024
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Laparoscopic versus open approach for emergency repair of 
groin hernias: a systematic review and meta-analysis

Simon Lai1, Nicolas Smith2, Brittany Park2, Alain Vandal3, Andrew 
MacCormick2

1.	 Faculty of Medical and Health Sciences, University of Auckland.
2.	 Department of Surgery, University of Auckland 
3.	 Department of Statistics, The University of Auckland

Background
Despite the historical preference for open repair over laparoscopic 
repair for acutely strangulated and incarcerated groin hernias, litera-
ture investigating the optimal approach is limited. This review explores 
the safety and clinical outcomes of laparoscopic and open groin her-
nia repair in the emergency setting.

Materials and Methods
PubMed, Embase, Scopus, Cochrane Library, and Web of Science 
were systematically searched for articles comparing outcomes be-
tween laparoscopic and open emergency groin hernia repair in adult 
patients. Primary outcomes included operative time, length of hospi-
tal stay, post-operative complications, recurrence, and reoperation. 
Secondary outcomes were post-operative mortality and the rate of 
conversion from laparoscopic to open repair.

Results
Thirteen articles with 40,199 patients were included. Laparoscopic re-
pair resulted in shorter length of hospital stay (MD -2.23 days [95% CI 

-4.17, -0.28], p = 0.032), reduced risk of wound infection (RR 0.29 [95% 
CI 0.18, 0.45], p < 0.001], and lower reoperation rate (RR 0.663 [95% 
CI 0.46, 0.95], p = 0.037). No statistically significant differences were 
observed in operative time (p = 0.272), seroma formation (p = 0.314), 
respiratory complications (p = 0.9880), and recurrence (p = 0.056). 
In-hospital mortality ranged from 1.88% to 2.20% for open repair and 
0% to 1.41% for laparoscopic repair. Conversion from laparoscopic to 
open repair occurred in 3.76% of patients ([95% CI 0.29, 34.11]).

Conclusions
Emergency laparoscopic repair of groin hernias results in shorter 
hospital stay and reduced post-operative morbidity, with comparable 
operative time to open repair. It appears to be a safe and feasible 
alternative to open repair in the acute setting.
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INVITED FEATURE: STATISTICS PRIMER

Health related surveys: 
sampling methods

Ari Samaranayaka, Robin M Turner, Claire Cameron

Have you ever thought of running a survey? You could run an online 
survey! Word on the street is that they’re easy to do. We wish that 
were true! Surveys can be very tricky and there can be a lot of hidden 
hooks for the unwary. These hooks could be hidden in how you ask 
questions, how you recruit people, how you manage and store the 
data, and how you deal with a lack of participation. Then there are 
the details around the statistics which can include how you decide 
to structure the sample of people you want to include and how you 
analyse the data you have collected.

The Cambridge Dictionary says that a survey is “an examina-
tion of opinions, behaviour, etc., made by asking people ques-
tions”.1 They are commonly used in health research to answer 
many important questions, such as “What is the prevalence of a 
particular disease?”, “What are peoples’ self-reported quality of 
life?”, or “What side effects have people experienced from a vac-
cination?”. Surveys, whilst appearing simple, have many aspects 
that need to be thought through to obtain a high-quality answer 
to any research question. These include, but are not limited to: 

1.	 Defining the research question.
2.	 Deciding how the sample will be chosen (sampling method).
3.	 Designing, developing and validating the survey questions.
4.	 Working out how to analyse the data accounting for the design. 

In this primer, we will focus on describing sampling methods (point 2) 
that are commonly used in health studies. 

Often, we are interested in a specific population. This might be 
people in a particular country, those over a certain age, or those with 
a particular disease. If we want to answer a question about a specific 
group of people, we will need to approach the population of inter-
est with relevant questions – we call this a population-based survey. 
An important step in designing a population-based survey is defining 
the ‘population’ of interest. Depending on the research question, the 
population is usually a defined group of people. As opposed to cen-
suses, where information is collected from everyone in the population, 
surveys collect information only from a subset, known as a sample, of 
the population. A well-conducted population-based survey will have a 
target population and a sampling method (a.k.a. sampling design) that 
ensures the sample is representative of that population. As noted in 
a previous primer, defining the research question happens as part of 
the initial study design, and refinements to the definition of the pop-
ulation lead to improvements in the clarity of the research question 
and the study design.2

Surveys may collect information at one time point (cross-sectional) 
or at multiple time points on the same sample (longitudinal). Informa-
tion can be collected in the present and into the future (prospectively) 
or about the past (retrospectively). Depending on the aspects of the 
population that are important for the study, the selection of a repre-

sentative sample can be complex. In health surveys, sampling designs 
are often tailormade to account for these complexities (for exam-
ple, the New Zealand Health Survey,3 which we describe later when 
talking about complex surveys), and their sampling designs are usual-
ly published. In this primer, we will introduce three commonly used 
sampling designs which are the basis of many more complex designs. 

How the sample is chosen is critical to applying the research find-
ings back to the population. To add to the challenge, there may be 
very limited flexibility (if any) on how participants can be identified 
and recruited depending on the research setting, related ethical and 
pragmatic issues, and how rare the condition of interest is. How we 
sample people falls broadly into two categories based on whether we 
know the probability of an individual being in the sample (‘probabilistic 
sampling’) or not (‘non-probabilistic sampling’). Probabilistic sampling 
uses random selection to sample people, whereas non-probabilistic 
sampling uses non-random selection methods. 

We will first briefly introduce the non-probabilistic methods. 
Non-probabilistic methods include methods such as convenience 
sampling (sampling based on availability), quota sampling (aiming to 
fill quotas from each pre-determined category), snow-ball sampling 
(using already selected participants to find new participants), and 
judgmental or purposive sampling (using researchers’ judgements to 
decide who are suitable to be selected). With these non-probabilistic 
methods, we cannot know what the probability is for people to be 
selected into the sample and we cannot ensure that everyone in the 
population has a chance of being selected. For example, in a survey 
of local pedestrians, if we were to interview the first 100 people who 
walk past us on a specific local street, there will be many local pe-
destrians who have zero chance of being included as they never walk 
down that street.

Generalising findings from non-probabilistic samples to the pop-
ulation can be misleading. This is because the findings are very likely 
to be subject to bias as a non-random selection process is very likely 
to produce a sample that does not properly represent the underly-
ing population. Probabilistic samples are assumed to be representa-
tive of the population; therefore, findings from those samples can be 
generalised to the population. As an example, a convenience sample 
taken from a shopping mall in a particular area is likely to capture 
relatively healthy people who are mobile. If this was used to measure 
the health status of the general population in that area it would be 
clearly biased. A random sample of people living in the same area (not 
necessarily shopping) would probably include those who are unable 
to get to the shops and would provide a more reasonable estimate of 
health. Despite their drawbacks, non-probabilistic sampling methods 
are needed pragmatically in some situations where it is impossible to 
use a more representative sampling method. This is often the case 
when participants are difficult to find (rare conditions) and when the 
cost per-participant is highly variable therefore selecting participants 
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that are cheaper to recruit can make the study feasible. 
We will now focus purely on the probabilistic methods. All prob-

abilistic sampling methods involve the random sampling of people at 
some stage of the selection process. Selecting participants randomly 
is a way of minimising bias in the sampling process. The three most 
commonly used basic sampling methods in health research are de-
scribed below. More complex surveys often include combinations of 
these basic methods in multiple stages (multistage designs).

1.	 Simple random sampling (see Figure 1): The sample is chosen by 
randomly selecting individuals directly from the population, so that 
each individual in the population will have the same chance of being 
selected. For this, a complete list of individuals in the population is 
needed (called a ‘sample frame’) and from this list, participants are 
randomly chosen. Most basic statistical analysis methods are based 
on this ‘equal probability of being selected’ assumption. Due to the 
advantages of simplicity in sampling method and subsequent data 
analyses, this design is very common. Random sampling is usually a 
part of other probabilistic sampling methods, so, unfortunately, the 
terms ‘random sampling’ and ‘simple random sampling’ are used 
interchangeably in the literature. A drawback of simple random 
sampling is that it may not capture a sufficient number of people 
from minority groups in the population, which may undermine 
the ability to make group-specific assessments or comparisons be-
tween groups. 

2.	 Stratified random sampling (see Figure 2): The population is divid-
ed into groups (strata) based on one or more relevant characteris-
tic(s). People can only belong to one group (mutually exclusive) and 
everyone is included (exhaustive). Simple random sampling is then 
used to select people from within each stratum. The proportion 
of people chosen from each stratum can reflect the size of the 
stratum or can be altered to oversample certain groups. Stratified 
sampling can help increase the accuracy and precision of estimates 
because it reduces the variability within each stratum. It allows for 
the comparison and analysis of different subgroups in the sample 
and reduces survey cost by overcoming some practical challeng-
es. However, incorporating the stratified sampling design into the 
analysis plan is complicated compared to a simple random sample.

3.	 Cluster sampling (see Figures 3A & B): Often the population is 
made up of groups or clusters (for example, aged care facilities 
where elderly residents live). Single-stage cluster sampling random-
ly selects clusters (such as aged care homes) where everyone in 
the selected clusters are included in the sample (see Figure 3A). 
Cluster sampling often extends to multistage sampling. This type 
of sampling involves randomly selecting smaller clusters within pre-
viously selected clusters, or randomly selecting individuals within 
those clusters (see Figure 3B), or both. For example, we may want 
to sample patients who underwent a specific treatment in New 
Zealand hospitals last year. We can start by sampling hospitals (first 
stage) and then sampling patients within these selected hospitals 
(second stage). 

It is very important to understand the sampling design used to col-
lect the data before starting any analysis of survey data. Even though 
everyone in the population will have the same probability of being 
selected using simple random sampling, this is not the case in the 
other two sampling methods. People in stratified, cluster and multi-
stage sampling can have varying probabilities of being selected into the 
sample. Cluster sampling has additional complexity as it introduces an 
element of correlation (i.e. non-independence) among people within 
clusters. Information collected from people within a cluster are more 
likely to be similar to each other than to people from other clusters, 
which breaks the independent observations assumption in basic sta-
tistical methods. This must be accounted for in the statistical analysis 
with more complex analysis methods that allow for a non-equal prob-
ability of selection and/or non-independence of observations. 

Complex surveys often combine these basic sampling methods: 

stratification, clustering and simple random sampling. All three could 
be used within the same design, for example, as the New Zealand 
Health Survey did.3 Therefore, it is critical that data analysis methods 
pay special attention to the sampling design, especially when the sur-
vey data are not from a simple random sample.

Another natural question to ask as part of the survey design is, 
how many participants need to be recruited? For more complex de-
signs, this may be extended to how many participants are needed 
in each stratum, or how many clusters are required? Survey designs 
become complex once they move away from simple random sampling 
and require specific expertise to estimate sample size beyond the sim-
ple methods discussed in our earlier primer.2 We highly recommend 
collaborating with a biostatistician to work through the design of com-
plex surveys, to ensure the design is appropriate for the research 
questions and the analysis plan is appropriate for the data structure.

Going back to our opening question, have you ever thought of 
running a survey? We hope this primer has highlighted some of the 
challenges of conducting a survey. In our experience, they are never as 
simple as they first appear. We have introduced three commonly used 
probabilistic sampling methods; however, there are many other issues 
beyond the scope of this statistics primer that can occur in surveys. 
These include other aspects such as questionnaire design, analysis 
methods that are used for complex designs, and sources of bias such 
as recruitment and participation challenges. Our advice is to spend 
time thinking through all aspects of the design and analysis before 
starting; that way, many of these issues can be avoided or minimised.    
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Figure 3A: Single-stage cluster random sampling from a population (contained 
inside the green oval) separated into four clusters (large circles with orange outer 
lines). Two clusters are randomly selected (filled-in orange circles) with each clus-
ter having an equal chance of being selected. Within randomly selected clusters, 
all people are included into the sample (filled-in blue circles).

Figure 3B: Multistage cluster random sampling from a population (contained 
inside the green oval) separated into four clusters (large circles with orange outer 
lines). Two clusters are randomly selected as in Fig 3A (filled-in orange circles). 
Within randomly selected clusters, people (small circles) are then randomly select-
ed into the sample (filled-in blue circles). All people within a selected cluster have 
an equal chance of being selected into the sample.

Figures

Figure 1: Simple random sampling from a population (contained inside the green 
oval) of people (small circles). People have been randomly selected into the sam-
ple (filled-in blue circles) and all people in the population have an equal chance of 
being selected into the sample.

 Figure 2: Stratified random sampling from a population (contained inside the 
green oval) separated into three strata (shown by the dashed lines). Within each 
stratum, people (small circles) have been randomly selected into the sample 
(filled-in blue circles). All people within a single stratum have an equal chance of 
being selected into the sample.

Strata 1

Strata 2

Strata 3
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FEATURE ARTICLE

The 48-hour work week for medical 
trainees in Aotearoa New Zealand

William Park

Doctors have long worked extreme hours, especially throughout 
their training. Historically, it was not uncommon for medical trainees 
in Aotearoa New Zealand, as well as internationally, to work 80-hour 
weeks or continuous shifts exceeding 24 hours. Efforts have been 
made in recent decades to implement safer rosters for trainees both 
locally and around the globe to mitigate risks of excessive working 
hours to patients and doctors, though to varying levels of success. 

When these restrictions are sufficient and accompanied by struc-
tural changes within the healthcare system, they have largely been 
beneficial for trainees and patients alike. This evidence can inform 
the situation in Aotearoa New Zealand, where resident medical of-
ficers routinely work up to 60 hours per week, which is greater than 
required for adequate training and additionally undermines patient 
safety. There must be a paradigm shift away from the primary role of 
resident medical officers as service providers and towards their role 
as trainees. This shift ensures adequate training can be delivered in 
fewer hours without exposing trainees to occupational risk, burn-
out, and adverse patient outcomes. A 48-hour working week would 
provide the optimal balance between these risks and the demands of 
training and service provision.

The changing landscape 
Aotearoa New Zealand (AoNZ) was one of the first countries to 
introduce limitations on working hours for resident medical officers 
(RMOs), medical doctors who have not completed specialty training, 
in 1985 by introducing penalty payments to disincentivise employers 
from rostering RMOs to extended or frequent shifts, reducing the 
average working week to 57 hours.1 The implementation of the Euro-
pean Working Time Directive (EWTD) limited weekly working hours 
for most employees across the European Union to 48 hours, which 
was extended to include doctors in 2004.2 The United States (US) 
followed suit in 2010, where the Accreditation Council for Gradu-
ate Medical Education (ACGME) limited doctors to a maximum of 
80 hours of work per week, alongside a range of minimum require-
ments for break periods and days without work.3 Currently, RMOs 
in AoNZ are restricted to a maximum rostered week of 72 hours 
(or 140 hours over a fortnight) but this can be exceeded with penalty 
payments to RMOs.4,5

These changes were borne out of both concern for employee well-
being and patient safety, some of which were prompted by the case of 
Libby Zion in 1984: a patient’s death resulting from prescription over-
sight, reflecting the dangers to patients of RMOs working long hours.6 
The effects on safety, doctor wellbeing, and training quality were not 
objectively described until years after restrictions were implemented 
and comparisons could be made between training cohorts. 

Safer doctors, safer patients
Many doctors, especially surgeons and senior doctors, oppose limita-

tions on RMO working hours, arguing that the quality and continuity 
of care suffer as a result.1,7–10 Criticisms emerged in the United Kingdom 
(UK) after the introduction of the EWTD and in AoNZ after the 1985 
reforms, where the perceived quality and safety of care were thought 
to have declined. While there is a scarcity of objective evidence to 
support these statements in AoNZ, evidence collected in the US and 
UK after their respective reforms offers a convincing rebuttal. 

Restrictions in working hours can be broadly separated into two 
categories as defined by this review: ‘first-tier’ restrictions limit work-
ing hours to less than 80 hours per week and include the 2010 US 
restrictions and current AoNZ restrictions. ‘Second-tier’ restrictions 
are more severe, limiting working hours to less than 48 hours per 
week, which includes the EWTD. 

The restrictions introduced by ACGME in the US have reduced 
self-reported medical errors and adverse events for first-year post-
graduate doctors (PGY1), including those resulting in patient death.11 

On average, the restricted group worked 62 hours per week and had 
fewer than one shift per month lasting more than 24 hours, com-
pared to the control group, who had 72 working hours per week 
and had four shifts lasting beyond 24 hours. This finding might raise 
the question of whether the higher number of weekly working hours 
or extended shifts had correlated with adverse outcomes. A further 
paper published by the same authors in the BMJ in 2023 describing US 
PGY2s clarified that both are independently associated with adverse 
events. For patients, this included medical errors and preventable ad-
verse events and for doctors, this measured the number of needle-
stick injuries, attentional failures, and motor vehicle accidents.12 

It has been well established that, compared to no restrictions, a 
first-tier restriction in working hours to less than 80 hours per week 
has either a beneficial or neutral effect on patient outcome measures. 
This finding was described in a large 2011 systematic review of US and 
UK studies, although the overall body evidence leans heavily towards 
a benefit, as demonstrated in the two more recent cohort studies 
explained above.13 Additionally, a retrospective analysis of almost half 
a million patients in the US described no difference in mortality, read-
mission, or cost of care for patients admitted under physicians who 
were trained after the ACGME working hour restrictions were intro-
duced compared with before.14

The evidence for a second-tier restriction to below 48 hours per 
week again leans towards a benefit for both RMO and patient safety, 
despite objections from groups of both trainee and senior doctors 
that these restrictions are detrimental to quality and continuity of 
care. Observational evidence from the UK comparing outcomes be-
fore and after the EWTD was implemented suggests that patient 
mortality, length of stay and readmission rate were no different.15,16 A 
small randomised controlled trial of EWTD compliant rosters, with 
the intervention group having an average of 43 hours worked per 
week compared to 52 hours in the control group, demonstrated a sig-
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nificant reduction in medical errors and adverse events among those 
working fewer hours.17 Perhaps most convincingly, a large 2023 BMJ 
study found an increase in both adverse patient and doctor outcomes 
even for RMOs working beyond 48 hours per week, and the strength 
of this association increased with increasing hours.12 With robust data 
collected prospectively from almost 5000 participants pooled from 
two comparable cohorts, this provides compelling evidence that first-
tier restrictions may be inadequate to protect the medical workforce 
and patients alike from preventable adverse events. Alongside these 
objective outcomes, RMO wellbeing is also likely to benefit from a 
reduction in working hours.9,18

Little has changed regarding working hours in AoNZ since the 
initial first-tier restrictions were introduced in 1985. In 2022, self-re-
ported working hours for house officers (PGY1 and PGY2 RMOs) 
averaged 65 hours per week, while registrars (typically PGY3 and 
above RMOs) worked an average of 52 hours per week.1,19 Importantly, 
this means that approximately half of the time, RMOs will be working 
hours exceeding these figures, thereby increasing their risk of adverse 
occupational or patient outcomes. Given the absence of reasons to 
suspect improvements in working hours since 2022, the hours that 
RMOs are working in AoNZ, let alone the maximum 72-hour work 
week, exposes patients and doctors to elevated risk based on ex-
trapolation from the above studies. At least concerning the principles 
of safe care and safe outcomes, a second-tier reduction in working 
hours to 48 hours per week in AoNZ is supported by the available 
evidence from overseas. 

No time to train the surgeons 
A key argument against reducing working hours is the potentially neg-
ative impact on training opportunities and, consequently, the quality 
of postgraduate medical education. It logically follows that without 
increasing the duration of a training program, a trainee’s clinical op-
portunities would decrease.20 This concern is particularly relevant for 
procedural specialties. Surgeons and surgical trainees in the UK gen-
erally believe that with the introduction of the EWTD, the skills of 
trainees have declined.7,21 A significant proportion of UK doctors also 
believe that general RMO training opportunities have been negatively 
impacted.9 Similar concerns are shared in AoNZ, especially among the 
surgical community, highlighted by a survey indicating that a majority of 
surgical trainees in Australasia feel that 55 to 60 hours per week is op-
timal for training needs, which exceeds a second-tier restriction.10,22,23

The objective evidence does not readily agree that a reduction in 
hours unilaterally leads to a reduction in training quality. Revisiting the 
2011 systematic review in the BMJ, the authors conclude that first-tier 
restricted working hours did not reduce the quality of postgraduate 
training in the US with either a neutral or beneficial effect on exam-
ination pass rates, but they could not make a conclusion about the 
impact of a further reduction such as the EWTD.13 Interestingly, a 
majority of included studies found no change in caseload for surgical 
and anaesthetic specialties for both the US and UK after their respec-
tive restrictions were introduced. The evidence was less convincing 
for the UK, perhaps given the more restrictive hours of the EWDT.

It may seem counterintuitive that a decrease in hours worked 
could have minimal impact on the clinical opportunities of RMOs. This 
finding can be explained by how RMOs balance their time between 
training opportunities and healthcare service provision: “High quality 
training can be delivered in 48 hours… this is precluded when train-
ees have a major role in out-of-hours service, are poorly supervised 
and access to learning is limited”.24 Particularly for house officers and 
junior registrars, the role of an RMO in AoNZ is predominantly that 
of service provision, similarly to the UK where the quoted report was 
prepared. The major challenge of a second-tier restriction is balancing 
the role of an RMO as a service provider and as a learner, as time 
spent in one of these roles is not always interchangeable with the 
other. Administrative and simple procedural tasks such as preparing 
discharge summaries, taking blood tests and scribing are examples of 
service-providing tasks that offer little educational value after the skill 

has been acquired, but comprise a large portion of an RMO’s work-
load. The criticism that decreased working hours lead to reduced 
training opportunities arises only when working hour restrictions 
disproportionately reduce training time compared to service time.24 

To restrict working hours to a second-tier level and avoid a neg-
ative effect on postgraduate training or patient outcomes, structural 
change within the way that healthcare is delivered in AoNZ would 
be necessary. These changes should prioritise training opportunities 
within normal working hours. A shift towards more efficient training 
could include greater involvement from senior staff in the repetitive 
clinical or administrative tasks that RMOs are generally responsible 
for, an emphasis on service tasks that provide learning opportunities, 
and a transition towards more in-hours training. The latter would 
require consultants to take on a relatively higher responsibility for 
out-of-hours care, to allow trainees to prioritise shifts with readily 
available educational supervision. This poses a challenge in an already 
resource-limited environment.24 These changes promote a consult-
ant-led service as opposed to one which is RMO-led, aligning with 
Sir John Temple’s report on the UK’s adaptation to meet EWTD 
requirements by reducing RMO’s service provision time. While in-
creasing the number of RMO positions would undoubtedly assist with 
minimising individual service workloads, the report additionally advo-
cated for increased consultant oversight. Increasing the number of 
RMO positions alone would “dilute the quality and quantity of training 
opportunities,” given that the UK had already considerably increased 
the number of RMO jobs at the time of the report.24

AoNZ, unlike the UK, has failed to increase the number of RMO 
positions adequately to the extent that not all medical graduates of 
AoNZ universities are offered jobs.25 A vast increase in RMO num-
bers occurred in the years following the 1985 reforms, but important-
ly this was not accompanied by purposeful changes to how training 
was delivered, despite the 1987 Ashburton Workshop making rec-
ommendations similar to what Sir John Temple would make for the 
UK years later.10 The increase in RMOs has also not been sustained 
to match workforce needs, leaving the nation with a relative deficit in 
trainees. Without sufficient RMOs, the quality and quantity of training 
opportunities are reduced, as trainees must sacrifice training to cover 
service shortages. Time spent cross-covering other services, out-of-
hours shifts, and extra administrative tasks is time that does not con-
tribute effectively to trainee learning. With more patients to cover for 
each RMO, the total workload increases, exacerbating the dispropor-
tionate amount of time spent on tasks with lower educational value. 
If these service obligations are balanced appropriately with training, it 
is undoubtedly possible to deliver both effective healthcare and post-
graduate training with restricted working hours. A handful of North-
ern European nations, such as Norway, report high-quality training 
without detriment to patient outcomes while largely following the 
second-tier EWTD restrictions, and there is no reason to believe that 
these nations train less competent or skilled doctors than those with 
longer working weeks.3,24,26 To achieve similar outcomes in AoNZ, 
there would not only need to be a focus on consultant-led services 
to prioritise training time within the fewer working hours available, 
but also the shortage of both RMOs and consultants would need to 
be addressed to reduce the service workload for each RMO. Both 
require substantial systemic changes at a governance level.

Lessons from Australia 
The Australian healthcare system is not directly comparable to AoNZ, 
given Australia generally outperforms AoNZ in a range of healthcare 
domains and private healthcare networks have a more prominent 
role in delivering healthcare.27 It is important, however, to make this 
comparison, given the ease with which trainees can leave AoNZ to 
train and work in Australia due to the transferability of medical regis-
tration and the many shared specialty training programs. 

A shift towards second-tier restrictions would have a beneficial 
effect on retaining trainees in AoNZ. Australian RMOs generally work 
fewer hours, averaging 50 hours per week for house officers, while 
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earning higher salaries than their AoNZ counterparts.18 While these 
hours are comparable to second-tier restrictions, Australia does not 
have a specified maximum working week for RMOs. Long hours in-
crease RMO dissatisfaction and burnout, which likely contributes to 
the exodus of trainees to Australia or out of the workforce complete-
ly.8 An Australian study found a significant increase in mental health 
problems amongst RMOs working over 55 hours per week compared 
with those working less than 44 hours, highlighting the significant ben-
efit of even a small reduction in working hours such as that between 
Australian and AoNZ RMOs.18

Penal rates disincentivise Australian employers from rostering 
RMOs on weekends and for shifts totalling more than 38 hours per 
week.28 In-hours shifts have more readily available consultant super-
vision to enhance the efficiency of training opportunities, an essential 
aspect of adapting to a second-tier working hour restriction. RMOs 
in AoNZ are only paid penal rates when rostered shifts go beyond 
72 hours in a week or 140 hours in a fortnight, in keeping with a first-
tier restriction, and unsociable hours are not directly acknowledged 
through penal rates. Adopting an approach similar to Australia would 
discourage employers in AoNZ from rostering RMOs in a manner 
that prioritises service provision over training, by disincentivising out-
of-hours shifts and high patient loads requiring extended hours.

Additionally, an improvement in RMO satisfaction and working 
conditions would act to retain trainees in the local workforce. This is 
a cost-effective solution in the long term even though it would require 
an increase in RMO remuneration, as it would increase the number 
of consultants working in AoNZ downstream. This minimises the use 
of locum consultants (who require higher wages) and RMOs (who 
provide less cost-effective care than consultants) in service provision, 
again shifting towards a more consultant-led service that can prioritise 
the role of RMOs as trainees.29 Importantly, in for this action to have 
a beneficial long term impact on the workforce crisis, addressing the 
bottleneck for consultant positions and training positions for regis-
trars would also be required. 

Where to from here
The evidence for a second-tier restriction in working hours for RMOs 
in AoNZ highlights convincing benefits to patient and doctor safety 
and is reassuring in terms of the quality of training. The key barrier to 
mandating such changes is whether our healthcare system can adapt 
adequately to mitigate any perceived risks to training and healthcare 
provision. Even if one accepts that such restrictions are beneficial for 
patient and doctor outcomes, a pragmatic argument against imple-
menting these changes is still valid. Many countries under the EWTD 
are still not compliant with the second-tier restrictions for medical 
trainees despite its implementation years ago, and this appears to 
particularly hold true for surgical trainees.30,31 The less restrictive first-
tier ACGME restrictions are also still often breached by trainees in 
the US.32 The reasons for non-compliance are variable, but can likely 
be linked back to one of two barriers: the shortage of RMOs and 
consultants, and the role of RMOs as service providers which may be 
perpetuated by seniors’ expectations of working hours.

There is an abundance of potential solutions to addressing the 
workforce shortage. A second-tier restriction is likely to improve 
working conditions and help retain RMOs throughout their training 
and eventually as consultants. A limiting factor is that inexplicably, not 
all medical graduates of AoNZ universities are offered RMO jobs due 
to a lack of funded positions despite a workforce shortage crisis.25 

Before an increase in the number of medical student positions can be 
a viable option, there needs to be adequate employment opportuni-
ties for existing graduates. However, increasing the number of locally 
trained RMOs will still be a crucial aspect of addressing the current 
workforce shortage and restrictions imposed by second-tier restric-
tions. Of particular importance is ensuring that the demographics and 
backgrounds of this future workforce equitably reflect the needs of 
the AoNZ population. 

Addressing the role of RMOs as predominantly service providers 

has largely been covered and is a major barrier to efficient postgrad-
uate education within second-tier restrictions. Addressing this would 
mandate a shift away from RMOs as service providers and an increase 
in both RMOs and consultants to reduce RMO service time in fa-
vour of training time.10,33 Greater funding of the healthcare system is 
required to achieve these changes. Not only would this increase the 
number of doctors, but it could be used to offer a more competitive 
salary to alleviate the challenges of retaining doctors due to the ap-
pealing wages and penal rates offered in Australia. 

Conclusions
Implementing second-tier restrictions for RMO working hours in 
AoNZ has important implications for both clinician and patient safety. 
Logically, doctors working reasonable hours are less prone to making 
mistakes and becoming burnt out. The evidence strongly suggests that 
the number of adverse events increases as doctors have a working 
week beyond a 48-hour working week, implying the average working 
weeks of 50 to 60 hours and a maximum of 72 hours exposes RMOs 
to excessive risk. Observations from other countries reinforce that ef-
fective postgraduate training can be achieved with second-tier restric-
tions without a reduction in training quality or postgraduate achieve-
ment. However, the pragmatic barriers regarding doctor shortages 
and RMOs as service providers require both an increase in funding 
and a paradigm shift in the way that healthcare is delivered to priori-
tise and optimise RMO training time. Restrictions are likely to aid this 
goal by having downstream effects on the retention of doctors in 
AoNZ, reducing the extent to which the RMO working environment 
is more appealing in Australia. 

We must be cautious in extrapolating this evidence from overseas 
to our healthcare system. Adaptations must be individualised to each 
healthcare system and specialty, which is challenging given the scar-
city of local objective research. Most of the discussed evidence was 
gathered in the UK and US, where the healthcare systems differ from 
AoNZ in terms of funding, staffing, training, organisational structure, 
and the role of an RMO. However, evidence from the UK is likely to 
apply to AoNZ given the similarities in postgraduate training structure 
and the similarly publicly funded healthcare system. Even though “the 
balance of evidence appears to be that while working time restriction 
is neutral or beneficial in terms of its effects on medical education, 
patient care and patient safety, attitudes towards it still tend to be 
negative”.8 Given that these negative attitudes are more strongly held 
by senior doctors than juniors, this may pose a challenge from a gov-
ernance point of view in gaining the support of more experienced 
clinicians.7,8 However, RMOs maintain strong negotiating power with 
employers in AoNZ through two different unions to advocate for 
safer hours and, therefore, safer care for patients.

The current first-tier approach to working hours for RMOs in 
AoNZ is suboptimal for patients and doctors. Other nations have 
been either partly or completely successful at implementing sec-
ond-tier restrictions despite criticism. Perhaps driving reform through 
restrictions, rather than waiting indefinitely for the healthcare system 
to become amenable to these changes, could be more effective. 
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