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Introduction 
Rau Rangatira ma, tena koutou, tena koutou, tena koutou katoa. 

Nau mai haere mai Te Whare Wananga o Otago ki Otautahi.  Piki mai kaki mai. 

Each year the University of Otago, Christchurch (UOC) hosts a Summer Studentship Programme, allowing 

participating students to be introduced to the excitement and challenge of research in a field of interest to 

them.     

Over the summer of 2020/2021, we hosted 37 projects in a wide range of areas.  This book is a compilation 

of the reports submitted by the student participants in the 2020/2021 Summer Studentship Programme.  

There were many highlights in the programme, with significant findings in all categories – from clinical to 

basic science, to community health – and we trust you will enjoy reading the reports. 

The Summer Studentship Programme is heavily dependent on the financial generosity of external 

organisations that contribute an educational grant for each student.  We offer our thanks to these sponsors, 

and they are listed in this report book.   

This programme is supported by a significant infrastructure within the UOC. In addition to the supervision, 

the Research Office provides management and administration of the programme, organises formal 

presentations at the beginning and end of the study period and ongoing relationships with sponsors. The 

final showcase is a well-attended event that gives each student the opportunity to present their findings and 

to share their enthusiasm with their peers. This year there was the addition of the use of zoom for those to 

attend off-site. Thanks go to Dr Leon Smyth for giving the students an academic writing workshop, Carole 

Acheson, Professional Practice Fellow – Christchurch, for providing the students with the seminar 

‘Presentation Skills and Dealing with the Media’ in preparation for this day, and our judges, Professor Joe 

Boden, Associate Professor Gabi Dachs, and Associate Professor Jennifer Jordan for undertaking the difficult 

task of judging the student’s presentations. 

From the final showcase day, three prizes of $500 each for outstanding student presentations were awarded. 

In addition, a fourth prize of $500 for the ‘Best Overall Project’ was awarded this year. The awards went to:  

Shistata Dhakal – Best Overall Project, The costs of eating disorders in New Zealand.  Supervised 

by Jennifer Jordan, and sponsored by Canterbury Medical Research Foundation 

Lorna Pairman – Best Oral Presentation in the ‘Clinical’ category, An indication for every medicine.  

Supervised by Matt Doogue, and sponsored by Canterbury Medical Research Foundation. 

Jordan Meddings – Best Oral Presentation in the ‘Community’ category.  Building a Foundation for a 

Pasific-specific, family focused diabetes intervention Programme.  Supervised by Allamanda 

Faaroese, and sponsored by University of Otago, Division of Health Science 

Jessica Permain - Oral Presentation in the ‘Laboratory’ category.  Role of bacterial LPS in colorectal 

Cancer.  Supervised by Rachel Purcell, and sponsored by Cancer Society Canterbury Westcoast, 

Malvern & Ellesmere Groups 

 

We wish to offer our congratulations to the prize winners and our thanks to all the students whose fine 

efforts made the selection process such a difficult one.  Once again, our particular thanks go to all the 

sponsors for their support of this programme. 

  

Professor Lisa Stamp   
Associate Dean (Research) 

Rebecca Coombes 
Research and Development Manager 
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About the University of Otago, Christchurch  
The University of Otago, Christchurch (UOC) is a division of Health Sciences within the University of Otago 

and is New Zealand’s best performing Medical School for Health Research in New Zealand. Based upon 

Performance Based Research Funding (PBRF) criteria, UOC staff with international reputations for excellence 

are involved in the following research areas:  

 Cardioendocrine research; clinical and laboratory 

 Oxidative stress and antioxidant protection 

 Clinical pharmacology 

 Cancer biology and genetics 

 Neonatal paediatrics 

 Longitudinal studies of health and wellbeing 

 Psychology, depression, bipolar disorder and attempted suicide 

 Infectious diseases 

 Orthopaedics and joint regeneration 

 Radiology and medical imaging 
 

The University of Otago, Christchurch has 26 Professors across a wide range of Clinical, Biomedical and 

Public Health disciplines. In addition, there are a further 60 clinical academic staff, over 100 research staff, 

and over 300 clinical staff employed by the Canterbury District Health Board who contribute to teaching. 

There is a close collaboration between the Campus, the Canterbury District Health Board, the region’s 

hospitals, general practitioners and other health and community agencies.  
 

In addition to the 300+ medical students, there are approximately 450 postgraduate health sciences students 

and over 70 PhD students.  
 

The central Campus building houses most of the research laboratories, the teaching spaces, the library and 

the administration. Most academic department headquarters; Medicine, Surgery, Anaesthesia, Orthopaedics 

and MSM, Radiology, Paediatrics, Obstetrics and Gynaecology,  Health Care of the Elderly,  Psychological 

Medicine and the Centre for Postgraduate Nursing Studies are located in one of the main Christchurch 

Hospitals or in buildings in close vicinity.  

 

  



SUMMER STUDENTSHIP PROGRAMME 2020-2021| UNIVERSITY OF OTAGO, CHRISTCHURCH 

3 

 

  

TIMELINE 1850 – 2007 
 

1850 Canterbury Association proposes Medical 

school in Canterbury 

1875 Dunedin Medical School opens 

1923 Otago lengthens its undergraduate 

course from 5 to 6 years 

1924 A trial class of students is sent to 

Christchurch Hospital 

1926 Final year class formally sent to 

Christchurch 

1927 Classes now sent to Wellington and 

Auckland 

1937 Joint hospital/university committees 

appointed to the four centres. 

1966 Auckland Medical School approved 

1970 University agrees to build and equip 

"Medical Centre" in Christchurch 

 Architects provide design report 

1972 University of Otago, Christchurch 

established 

1973 Construction complete, first 4th year 

intake arrives 

       Official opening 

1988 Number of postgraduate students 

exceeds medical students 

2007 Name changed to University of Otago, 

Christchurch 

HISTORY OF THE SCHOOL 
 

The University of Otago, Christchurch dates 

back to the 1850’s when the Canterbury 

Association included the vision of a School of 

Medicine in plans for the new settlement. The 

UOC was formally established in 1972 as part of 

the Faculty of Medicine of the University of 

Otago, to provide training across all three 

clinical years of the undergraduate medical 

course.  

 

POSTGRADUATE EDUCATION 

OPPORTUNITIES  
University of Otago, Christchurch campus 

offers: 

 PhD supervision in the biomedical 

sciences and a range of health related 

areas 

 Honours degree in Biomedical Sciences 

 Masters Degrees  

 Postgraduate Diplomas  

 Postgraduate Certificates  

 

For health professionals including the following 

specialty areas: 

 Public Health 

 Nursing 

 Mental Health 

 Pain 

 Musculoskeletal Management 

 Addiction 

 Health Management 

 Medical Laboratory Science 

 

For further information contact:  

postgrad.uoc@otago.ac.nz 

 

 

 

History of the University of Otago, Christchurch 

 

mailto:postgrad.uoc@otago.ac.nz
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Sponsors  
This programme could not happen without the generous sponsorship from the following individuals and 

organisations: 

 

 Alzheimers New Zealand Charitable Trust 

 Burwood Academy of Independent Living 

 Cancer Society Diamond Harbour Group 

 Cancer Society Rangiora Group 

 Cancer Society Amberley Group 

 Cancer Society Ellesmere Group 

 Cancer Society Malvern Group 

 Canterbury Branch of the NZ Dental Association 

 Canterbury Clinical Network Community Respiratory Services 

 Canterbury Medical Research Foundation 

 Canterbury Orthopaedic services 

 CDHB Oncology Trust 

 CDHB Psychiatry of Old Age Unit 

 Children's Cancer Research Trust 

 Cure Kids 

 Fisher and Paykel Healthcare 

 Health of Older People Service Level Alliance 

 Heart Foundation NZ 

 Maurice & Phyllis Paykel Trust 

 Māori Indigenous Health Institute 

 Nurse Maude Association 

 Ruth Spearing Cancer Research Trust  

 The University of Otago, Christchurch – Department of Medicine 

 The University of Otago, Christchurch – Department of Pathology and Biomedical Science 

 The University of Otago, Christchurch – Department of Population Health 

 The University of Otago, Christchurch – Department of Paediatrics 

 The University of Otago, Division of Health Science 

 The University of Otago, Division of Health Science 

 The University of Otago, Division of Health Science 
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Student Reports

Student Reports 
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CLINICAL 

Evaluating Change in the Atrial Fibrillation Pathway: A Quality 
Improvement Initiative 

STUDENT Kaleb Addy 

 

SUPERVISOR(S) Dr Laura Joyce, Dr Martin Than, Prof Richard Troughton, 
Prof John Pickering, Dr Yong Tai Beh 

SPONSOR Maurice & Phyllis Paykel Trust 

 

Introduction: Atrial fibrillation (AF) is the most common arrythmia. AF can cause a rapid heart rate which 

can manifest into symptoms of palpitations, fatigue and dizziness. In Christchurch Hospital AF is estimated 

to account for between 1-4% of all emergency department (ED) presentations. 

These patients are normally managed with medications to lower their heart rates (rate control) and/or with 

medications and procedures to restore and maintain a normal heart rhythm (rhythm control). One rhythm 

control strategy used in ED is electrical cardioversion, where while under sedation, a defibrillator is used to 

revert their heart back into normal sinus rhythm (NSR). 

However, evidence arising from an audit completed in early 2015 suggested that many patients with AF 

were being unnecessarily admitted, and showed that many patients were spontaneously converting back to 

NSR without requiring cardioversion. This prompted the introduction of the AF pathway and AF clinic on 28 

September 2015. This pathway allows low-risk patients with AF to be discharged from ED and followed-up 

the next working day at the AF clinic.  

AF also increases stroke risk. Clinicians use tools such as CHA2DS2-VASc and HAS-BLED to stratify a 

patient’s risk, and thus prescribe anticoagulants appropriately. Evidence has shown that prescribing 

anticoagulants in ED is important in decreasing all-cause mortality. These tools have been integrated into 

the pathway, as well as prescribing recommendations with the aim to improve prescribing rates of 

anticoagulants. 

Aims: To investigate patient outcomes and safety as a result of the introduction of the AF pathway and 

identify areas where the pathway was not being followed. 

Impact: This study will identify the benefits and weaknesses of the pathway which can help improve the 

pathway locally, but also demonstrate the utility of the pathway to other hospitals. 

Method: The data was collected from the Canterbury District Health Board clinical database. We identified 

relevant patients by searching for keywords including, “ATRIAL FIBRILLATION”, “AF”, “PALPITATIONS”, 

and “TACHYCARDIA” in their recorded triage complaint. 

Patients were screened using their electronic or physical clinical records. Patients who presented with 

isolated AF and were deemed low-risk were included, and data relating to their admission was collected. 

The data will be analysed using descriptive statistical methods to compare pre-pathway and post-pathway 

patients. 

Results: We identified 2,364 patients from our search. We have screened 1,142 of these patients to date. 

Of those patients 206 (22%) were included. The majority (60%) of those exclusions were because patients 

were not presenting with AF, and were identified in our search due to our broad search terms. 

Of the 206 patients included in the preliminary analysis 103 are pre-pathway patients and 103 are post-

pathway patients. We found that ED presentations resulting in admission decreased by 35% in the year 

following the introduction of the AF pathway with 40 pre-pathway patients being admitted and only 26 

post-pathway patient being admitted. 

An important part of the AF pathway is referral and attendance to the AF clinic. We found that of post-

pathway patients only 36 (35%) attended AF clinic. However, of those attending AF clinic 24 (62%) had 

returned to NSR without requiring rhythm control. This increase in spontaneous conversion is also reflected 

in a decrease in cardioversions. In the pre-pathway group 39 (38%) were cardioverted either in ED, or as 
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an inpatient, while in the post-pathway group only 9 (95) of patients were cardioverted either in ED, as an 

inpatient or at AF clinic. 

We also found that ED doctors were 1.87 times as likely to start an anticoagulant after introduction of the 

pathway. In the pre-pathway group only 15 (15%) patients were prescribed anticoagulants in ED, while in 

the post-pathway group 28 (27%) patients were prescribed anticoagulants. 

Following the introduction of the pathway, patients average length of stay in ED increased. In the pre-

pathway group average length of stay was 207 minutes, while in the post-pathway group the average 

length of stay was 250 minutes, which is a 47 minute (23%) increase. 

Conclusion: The AF pathway has been demonstrated to decrease admissions to hospital, and shows that 

the follow-up period between ED presentations and AF clinic allows for the majority of patients to 

spontaneously convert back into NSR. This means that less patients require cardioversion. This is 

consistent with the latest international evidence. 

However, this study has identified the low attendance and referral rate to the AF clinic, with the majority of 

patients not attending this clinic. 

The final analysis of this study will include measures of safety, prescribing trends, and a follow-up period of 

12 months, as to inform on other aspects of the AF pathway and its impact. We aim to publish the results 

of this study in an international peer-reviewed journal. 

  



SUMMER STUDENTSHIP PROGRAMME 2020-2021| UNIVERSITY OF OTAGO, CHRISTCHURCH 

9 

LABORATORY 

Identification of suPAR cleaved products as potential new biomarkers of 
heart disease 

STUDENT:  Fergus Allan 

 

SUPERVISOR(S) Dr Janice Chew-Harris, Prof. Christopher Pemberton  

SPONSOR:  Heart Foundation NZ 

 

Introduction: Heart disease is the leading cause of death in New Zealand and is responsible for 33% of 

all fatalities. Diagnosis of heart disease is aided by measurement of various biomarkers, such as hs-TnT for 

myocardial infarction and BNP for heart failure. Whilst useful for diagnosis of heart disease, these 

biomarkers are limited in prognostic assessment. Soluble urokinase plasminogen activator receptor (suPAR) 

is a protein in the blood which has been found to be present in atherosclerotic plaques. Experimental 

studies have shown that high levels of suPAR may be associated with causing plaque instability. Results 

published by Dr Chew-Harris have shown that patients with heart failure who have raised levels of suPAR, 

are more likely to suffer from adverse outcomes than those with lower levels of suPAR. Separately suPAR 

could predict mortality in patients who were admitted to hospital with acute chest pain. These data suggest 

that suPAR may be a clinically useful biomarker for the prognosis of heart disease.  

Circulating suPAR can be found in 3 forms, as a full-length product with all domains (D1-D2-D3), or as two 

smaller cleaved products consisting of D2-D3 and D1 alone. Little is known about the significance of the 

cleaved suPAR products but they may carry out distinct functions in heart disease progression. The current 

method for suPAR measurements in the blood (suPARnostic® by ViroGates) does not distinguish the D2-

D3 product from the full-length product, nor is it able to detect the D1 form. This summer studentship is 

part of a wider project investigating these 3 different forms of suPAR in plasma obtained from patients with 

heart disease, as little research has been done in this area. Using an immunoaffinity purification method, 

suPAR and its cleaved products are isolated from other proteins in the blood followed by visualisation using 

western blot procedures, which enables separation of the proteins based on molecular weight estimation. 

Aims:  The primary aim of the project was to detect the various suPAR products in plasma (full length, D2-

D3 product and D1 product). The secondary aim was to compare the presence of suPAR forms between 

healthy subjects and patients with heart disease. 

Impact: This summer studentship was conducted to provide the first description of suPAR cleaved forms 

in heart disease. Differences in suPAR concentrations or forms in healthy subjects and patients with heart 

disease will direct further research towards potential biomarkers which are more specific to heart disease. 

For example, this may assist in the production of an assay to measure suPAR and its cleaved forms. Levels 

of these entities could then be included in improved disease risk models to aid in management of heart 

disease.  

Method: Optimisation of immunopurification technique and western blotting procedure were undertaken 

prior to analysis of plasma blood samples. A pure suPAR sample (recombinant suPAR) was used as a 

control sample. Plasma blood samples from healthy individuals (n=2) and from patients with heart failure 

(n=3) were analysed. In brief, samples underwent immunoaffinity purification (AminoLink by 

ThermoFisher) using 3 polyclonal suPAR antibodies. Separate immunoaffinty columns were coated in 

antibodies that recognise each suPAR product to select for each D1, D2 and D3 (Mybiosource) regions 

separately. Western Blot analyses (4-20% SDS-PAGE gels under reducing conditions, PerKin Elmer Western 

Lightninig Ultra, complete with Molecular Weight markers) were conducted on immunopurified elutions. 

Detection of suPAR products consisted of two steps; (i) firstly with polyclonal primary antibodies to D1, D2 

(Mybiosource and Hycult) and (ii) additional coupling to a second antibody using peroxidase conjugated 

sheep anti-mouse IgG for chemiluminescence visualisation.  

Results: A majority of time during this summer studentship went towards optimising the immunoaffinity 

purification procedure and western blotting methods. These included; the necessary step of 

immunopurification of raw plasma prior to western blot, requirement of at least 50µL of primary antibody 

and 5µL of secondary antibody to obtain optimal results, visualisation using a sensitive chemiluminescence 
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method, and better sensitivity obtained from PVDF membrane than nitrocellulose. These findings allowed 

for a protocol to be developed and established, which will help in the continuation of the wider project.   

 

The figure above shows an example of the western blot for suPAR and its cleaved products. 

Full length suPAR is visualised as a band at 50kDa, which was confirmed with a control sample (lane 2).  

The D2-D3 suPAR bands were observed around the 20-30 kDa mark. 

We were unable to find the D1 form in our experiments, possibly because of its relatively small size 

(~10kDa), suggesting that it is either cleared relatively quickly via the kidneys or its concentration was too 

low to be detected by our current methods. 

Although not shown in the figure, our analysis between patients with heart failure and healthy individuals 

showed that heart failure patients had more full-length suPAR, visualised by greater intensity of the bands 

at the 50 kDa mark. Despite detection of the D2-D3 product in healthy individuals and in heart failure 

patients, we were unable to conclude whether these entities were present in higher concentrations for the 

heart failure patients. Therefore, further quantification of the D2-D3 products via confirmatory methods 

such as mass-spectrometry will be required. 

A limitation was however observed with our method. In the example provided above, high molecular 

weight proteins (visualised above suPAR in the figure) were present in our western blot. This suggests that 

either some non-specific binding had occurred using this method, or suPAR was attached to high molecular 

proteins allowing for immune-reactive visualisation.  

Conclusion: This summer studentship has allowed the development of a technique which detects suPAR 

and its smaller cleaved forms, and will be useful for the continuation of the wider project. Further steps in 

the western blot procedure may be necessary to remove any non-specific binding. The detection of full-

length and D2-D3 products in the blood of heart disease patients is novel, but requires confirmation and 

quantification in larger sample groups to determine whether differences are observed between healthy 

controls and patients with heart disease. 
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COMMUNITY 

Evaluation of the 5th year Hauora Māori Vertical Module Online Learning 
Sessions. 

STUDENT:  Emily Bowen 

 

SUPERVISOR(S) Amber Philpott, Professor Suzanne Pitama 

SPONSOR:  Māori/Indigenous Health Institution (MIHI) 

 

Introduction: Medical education plays an important part in the professional development of a Indigenous 

responsive health workforce that can appropriately address current health inequity.(1)  A recent systematic 

review (2) identified the need for ongoing research within Indigenous health medical education including 

the evaluation and quality assessment of the curricula.  The review reports the need for the ongoing 

assessment of change in the learner’s acceptance, knowledge and behaviour towards developing cultural 

competency. This project undertook a quality assessment, evaluation and re-development of the online 

learning sessions of the 5th year Hauora Māori Vertical Module (5HMVM) delivered by the 

Māori/Indigenous Health Institute (MIHI) at the University of Otago,Christchurch campus (UOC).  The 

online learning sessions were amended according to the outcomes of the assessment and evaluation and 

were designed to maximise the acceptability, useability and engagement of the 5HMVM.  

Aims: To undertake a quality assessment, evaluation and re-development of the current online learning 

sessions involved in the 5HMVM.   

Impact: To determine the acceptability and usability of the online learning sessions involved in the 

5HMVM delivered by MIHI, UOC. 

Method: Firstly, I reviewed the survey findings from the 2020 Hauora Māori Vertical Modules delivered by 

the MIHI team.  I analysed the quantitative data using descriptive statistics and undertook an inductive 

thematic synthesis of content shared in response to free text questions. I discussed these initial results 

with the MIHI teaching team and held an information group discussion with medical students at UOC to 

guage further information on possible areas of improvement for the module.  I proposed recommended 

changes to the online learning sessions to my supervisors, and formulated a work plan to implement these 

changes. I then engaged in the re-design and development of the online sessions for this course, utilising 

the resources that were available (e.g. H5P, plotogon, etc).   My final step was to present my findings to a 

focus group of undergraduate medical students and some members of the MIHI teaching team at UOC.  

This focus group sought further feedback on my re-design and development, and informed any further 

amendments to the online sessions. 

Results: The following table presents the identified are of concern from the initial review of the 5HMVM 

online learning sessions (survey and initial discussion groups), the intervention I undertook to address this 

concern, and the peer-reviewed feedback (focus group). 
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Conclusion: This project was able to identify key areas of concern within the 2020 5HMVM. The quality 

assessment, evaluation and re-development made to the course to address these key areas of concern 

were found to be both acceptable and useable to students and Hauora Māori medical education specialists. 

The changes I have made to the online learning sessions will be included In the 2021 5HMVM delivered by 

the MIHI team. 

  

Key observations  Intervention Focus group feedback  

Due to the impacts of 

COVID-19 on the 5HMVM,  it 
was identified that each 

Haoura Māori online session 
needs to be able to sustitute 

face-to-face learning if future 
lockdowns occur.   

 

Previously, the course utilised the 

flipped classroom.  I re-designed 
the online learning sessions (flipped 

classroom) to better reflect the 
session learning objectives, so if 

lockdown occurs learning objectives 
will be met through the online 

learning sesions .  

Students reported that having all of the 

resources in one place is easier to 
navigate. They also commented that 

the animations provide a clear, concise 
and engaging way of delivering the 

information, and were the preferred 
format over zoom or recorded lectures.  

A clear outline within the 
online session of what 

students should expect in the 
face to face sessions..  

In order to clarify this for the 
students, I have made sure the 

animation in the online learning 
sessions, firstly recap the key points 

from the previous session, then 

clearly introduces what is going to 
happen in the upcoming face to 

face session and what is expected 
of the students.  

 

Here the students agreed that having 
an introduction that covered the main 

points from the last session was very 
helpful. They mentioned the 

continuation of the animation and 

introduction videos are helpful to 
prepare them especially when there is 

weeks to months between sessions.   

A desire to have more online 

te reo resources and learning 

tools made available.   

To address this, I created a 

pronunciation guide along with a 

learning activity that is incorporated 
into the te reo module that the 

students can use as a fun and 
interactive way to improve their te 

reo.  I also made sure that during 
the online session, the animation 

clearly explains how to find and 

download the Aki Haoura phone 
application,  which is a key resource 

for students that supports increase 
competency in te reo Māori.  

The students had lots of positive 

feedback about both the pronunciation 

guide and the te reo learning activity. 
Students commented it was good to 

have the  Aki Haoura phone application 
clearly signposted,  as some of them 

didn’t know it was there before.  They 
pointed out that having these 

resources available to practice in their 

own time means it’s not as daunting 
trying to pronounce things for the first 

time in front of their peers.   

The navigation of the online 
learning sessions were often 

difficult to navigate.  

To make navigation more user 
friendly for students, I introduced 

two avatars into the animations.  

These avatars (Ari and Mahia) 
guide students through the online 

courses, highlighting where to find 
appropriate learning resources. I 

also compiled all resources in the 
same ebook within the online 

session so they were easier to find.  

The students all commented on how 
the introduction of the animations and 

avatars has made the course easier to 

follow. They enjoyed the continuity of 
the course and how the expectations 

and key learning points were clearly 
stated. They commented that having 

each session in one ebook made it 
easier to locate the learning resources. 
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COMMUNITY 

Developing a return to work pathway for people with a spinal cord injury 

STUDENT:     Catey Boyce 

 

SUPERVISOR(S) Dr Jennifer Dunn and Dr Jo Nunnerley  

SPONSOR:  Burwood Academy of Independent Living 

Introduction:  Research consistently highlights the benefits of work for health and well-being.  These 

benefits include financial independence and security; improved physical and psychological health and well-

being; improved self-efficacy and self-esteem; personal fulfilment; purpose and life meaning; and 

contribution to the wider economy. For people with a newly acquired health condition or disability, return 

to work (RTW) is therefore an important outcome of successful rehabilitation and community re-

integration.  However, RTW outcomes for people following neurological injury, such as a spinal cord injury 

(SCI) or stroke, remain low relative to the general population of working adults.  

The best model for vocational rehabilitation has not been determined, however there is evidence 

supporting early intervention in the SCI population. Understanding how this early intervention programme 

works will therefore provide important information on how similar programmes can be developed and 

applied in other health contexts, such as in the stroke population.  As a first step, there is a need to better 

understand the different RTW pathways that people take following an SCI in New Zealand.  

Aims: The aim of this study is to develop a model framework that conceptualises RTW pathways following 

SCI in New Zealand.  

Impact: This project is part of a broader study aiming to describe and understand how an early 

intervention programme for people with SCI works and how the context in which it is provided impacts on 

RTW outcomes.  The findings from this summer studentship will feed back into this wider study and will 

help contribute to the development of an implementation plan to enable the team to trial and evaluate a 

similar early intervention programme in the stroke population.  The model framework that has been 

developed will also be useful in helping to frame discussions around RTW between clinicians and people 

with a newly acquired SCI.   

Method:  An analysis of 30 transcripts of interviews with people who had recently sustained an SCI was 

undertaken.  The findings from that analysis were integrated with findings from a literature search of RTW 

pathways for people following a neurological injury, and used to develop a model framework to 

conceptualise RTW following SCI.  

Results: The participants interviewed fell into three broad categories: those who are currently back at 

work, those who know they’ll work when they’re ready, and those for whom the idea of working still seems 

too far off. Table 1 below shows some examples of key themes emerging among the participants 

interviewed at each of these three levels.  

Table 1: Examples of key themes among participants interviewed 

Category Example themes Example quote from transcripts 

I’m back at work 

now 
(13 participants). 

 

Constantly recalibrating 

expectations; 
Having a supportive employer; 

Control/autonomy over work 
role. 

“…my expectations, when I first had the 

accident, was ‘I’m gonna be back at work in 
three months,’ and I guess I had to reframe 

that and say, ‘Oh, it’s probably thirteen 
months,’ so.” (SCI30) 

I know I’ll work 
when I’m ready 

(12 participants). 

 

Exploring options; 
Maintaining hope; 

Knowing work will be there for 

me when I’m ready. 

“…to have [Vocational Consultant] come in and 
show me that there [are] possibilities of, of 

work, and possibilities of things I can do, 

was good.” (SCI28) 

Work still seems 

too far off 
(5 participants). 

Don’t know if I can work; 

Rehab is my priority – RTW 
still not an important focus. 

“I’m not in that category to sort of go 

back and do work. …. Might be a couple of 
years down the track, or a year down the 

track, but nah, not now.”  (SCI29) 

 

To help conceptualise how the various themes identified operate to influence RTW pathways following SCI, 
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we developed a pictorial diagram modelled off a snakes and ladders board (Figure 1).  However, instead of 

snakes and ladders, we have used elevators, escalators and travelators to show that an individual’s 

pathway can involve upwards progression (both within and across different levels), horizontal progression 

(or forwards momentum) through a level, or in some cases it may involve moving backwards.  We chose to 

alter the snakes and ladders terms to use less disabling language in the model. 

 

Figure 1: Model framework for conceptualising RTW pathways following SCI.  

Importantly, the model shows that the direction and speed of an individual’s progression through the three 

levels can change depending on a variety of factors influencing the individual at a particular point in time. 

Thus for example, fostering hope about RTW in someone who is not even thinking about work can help 

elevate them to a level where they feel more ready to explore different options for RTW.  Conversely, 

someone who has unrealistic expectations and moves back into work too quickly may find themselves 

having to step backwards in order to manage unanticipated issues such as fatigue, ongoing pain or other 

injury-associated impacts. 

Conclusion: The model framework we have developed highlights that RTW pathways following SCI are 

complex and non-linear.  While RTW may be reasonably straightforward for some, for others it can be 

more circuitous and difficult to navigate.  The pathways are influenced by a variety of personal and 

environmental factors, and may involve a process of re-thinking, adaptation and/or retraining for a work 

role.  The model may help clinicians discuss RTW with people with SCI and help frame early vocational 

intervention in a range of different health contexts.  
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CLINICAL 

Assessing guidelines for monitoring cardiotoxicity in patients receiving 
cardiotoxic systemic therapies: an audit 

STUDENT Tim Bridgman 

 

SUPERVISOR(S) Professor Bridget Robinson, Dr Kate Gardner, Dr Matthew 
Strother 

SPONSOR CDHB Oncology Trust 

Introduction: Anthracyclines and HER-2 blockers are systemic therapies used in the treatment of cancer, 

commonly breast and lymphoma. They both share a rare side effect of cardiotoxicity, however, do so 

through different mechanisms. This means both treatments require monitoring for potential cardiotoxicity. 

This is done through frequent echocardiogram also known as echo scans. Echo is a scarce resource in the 

DHB and at times baseline scans have only been completed after treatment has begun. This raised the 

question whether guidelines can be better tailored to the current situation in the DHB and whether patients 

at risk of cardiotoxicity can be selected for monitoring scans.  

Aim: To investigate patients receiving cardiotoxic systemic therapies and explore rates of cardiotoxicity 

and potential variables, to be used to construct a model predictive of cardiotoxicity. 

Impact: There is an absence of data in New Zealand populations regarding cardiotoxicity rates in these 

treatments. This audit will fill this gap and inform decisions on adjusting the guidelines for monitoring echo 

tests.  

Method: Patients were collected from the Mosaiq database which contains an electronic record of 

treatments and doses given by the oncology department. Patients were captured in this audit if they 

received a therapy of interest in the year 2019, thus allowing a minimum of one year follow up. Therapies 

of interest were doxorubicin and epirubicin which are anthracyclines and trastuzumab, pertuzumab and 

trastuzumab emtansine which are HER-2 blockers. Altogether 256 patients were collected during this 

summer studentship and a database formed. Data collected included baseline cardiac and cancer variables, 

treatment doses and echo results. These were collected from HCS, Synapse (cardiology echo record) and 

Mosaiq records. After collection, preliminary descriptive and statistical analysis was performed. 

Classification of the cohort into two groups was required, being clinical change and no clinical change 

groups. Clinical change was defined as having a change in treatment due to the results of an echo scan. 

Events this included were pausing treatment, starting cardiac treatment as a protective measure or 

stopping treatment completely. The no clinical change group did not have an echo that influenced the 

course of their treatment. Analysis was conducted using t-tests of equal variance to determine baseline 

differences in echo results. Further statistical analysis is underway with the use of a statistician, conducting 

a multivariate analysis to construct a predictive model of risk for cardiotoxicity. 

Results: The analysed cohort consisted of 252 individual patients. The cohort was largely female, 

including 219 (87%) due to the largest cancer group collected being breast cancer, 205 (82%). Average 

age at date of collection was 55.2 years, reflecting a common age of breast cancer patients. 206 (82%) of 

the cohort were Pākehā or European, 19 (8%) were Māori, 10 (4%) were Pasifika and the rest were other 

ethnicities.  

At baseline 81 (32%) of the cohort had prior Cardiovascular disease. This includes prior myocardial 

infarction, hypertension and other ischaemic heart disease. 71 (28%) were taking cardiac medications at 

baseline, including medications such as aspirin, betablockers and ACE-inhibitors. 

 

Table 1 – Treatment groups and outcome 

 

Group Clinical change No clinical change Percentage in change 

Whole cohort 28 224 11.1% 

Only anthracycline tx 7 108 6.1% 

Only HER-2 tx 10 57 14.9% 

Combination tx 11 59 15.7% 
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Events occurred that altered clinical treatment (clinical change) in 28 patients of the cohort, occurring at a 

rate of 11.1%. With the cohort split into treatment groups it is noticeable that patients receiving only 

anthracycline based therapy had a lower rate of event (6.1%) compared to patients receiving only HER-2 

based treatment (14.9%) or patients who received a combination (15.7%). This is in line with findings 

from international research. Anthracyclines and their potential cardiotoxicities have been well researched 

and show a dose-response relationship. Doses currently used are such that they confer a low risk of 

cardiotoxicity. Our data reflects this and confirms the relevance of international research in the New 

Zealand context.  

 Table 2 – Outcome and baseline echo variables  

 

Left ventricle (LV) ejection fraction is the current standard measure to assess LV function and potential 

cardiotoxicity. This table shows that patients who had clinical change had a lower baseline LV ejection 

fraction of 58% compared to 62%. This difference was found to be statistically significant with a p-value of 

0.026. LV end diastolic diameter (LVEDD), medial Em and Mitral E are also used as indicative measures of 

LV function. LVEDD and Medial Em both showed statistically significant changes, p=0.024 and p=0.005 

respectively. Mitral E did not show a significant difference. These results combined indicate that lower 

baseline echo function across multiple variables was associated with clinical change.  

 

Conclusion: From preliminary statistical analysis of this research, multiple conclusions have been drawn. 

Firstly, anthracyclines (6.1%), at doses used in the CDHB, have a lower risk of causing cardiotoxicity 

related events compared to HER-2 blockers (14.9%) and combination therapy (15.7%). This supports 

findings in international research. Secondly, clinical change is associated with poorer baseline function of 

multiple echo variables. From this data, a multivariate analysis will be conducted, constructing a model that 

can predict clinical change or risk of event from baseline variables. These include cardiac risk factors such 

as smoking, alcohol, age and prior cardiovascular disease. The results of this analysis will be reported to 

the oncology department to inform any changes to cardiotoxicity monitoring guidelines.  

Mean baseline echo 
variables 

Clinical change No clinical change t-test (p<0.05 
significant) 

LV ejection fraction 58% 62% 0.026 

LV end diastolic 
diameter 

48.4 46.6 0.024 

Medial Em 6.25 8.23 0.005 

Mitral E 62 67 0.183 
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LABORATORY 

Design and development of hydrogel coatings for CPAP prongs 

STUDENT:  Charlotte Cahill 

 

SUPERVISOR(S)      Dr Khoon Lim, Dr Cesar Alcala 

SPONSOR:  Fisher & Paykel Healthcare 

 

Introduction: My summer studentship involved the development of a product for Fisher & Paykel 

Healthcare, however as that information is commercially sensitive I will be presenting the results of my 

literature review, which is related to the research of that project. My review is the development of adhesive 

hydrogels inspired by natural organisms.  

Hydrogels can be defined as a three-dimensional cross-linked polymer network, capable of holding large 

amounts of water whilst maintaining their structure.  Adhesive hydrogels are a subset of hydrogels which 

are able to adhere to organic and inorganic materials. They are gaining popularity given their potential to 

replace sutures, staples and wound dressings. This is due to their ability to carry bioactive molecules and 

provide a wet, antibacterial healing environment.  

The development of adhesive hydrogels is an important area of research as the current products used as 

surgical sealants and wound dressings have numerous short comings, including toxicity, poor mechanical 

properties and the potential for excessive scars or infections. 

However, in order for adhesive hydrogels to become a clinically viable alternative to the current standard 

of care, they need possess both sufficient adhesiveness and mechanical strength. At present it remains a 

challenge to integrate both of these qualities into one hydrogel.  

Recently researchers have been exploiting the adhesion mechanisms of many natural organisms which 

have mastered the ability to strongly and rapidly adhere to a variety of substrates. Incorporating the 

chemistry and anatomy behind this adhesion into the synthesis of hydrogels is a very exciting research 

opportunity.  

Aims: The primary objective of my article is to review the literature concerning the development of 

adhesive hydrogels inspired by natural organisms. 

Impact: This literature review provides an insight into the recent progress of the development of adhesive 

hydrogels. It identifies the gaps in the research, as well as the requirements in order for future attempts to 

be more successful.  

Method: Many organisms have strong attachment capabilities but for the purpose of my review I decided 

to focus on the octopus and the marine mussel as these relate to the research of my original project. I also 
chose to investigate the sandcastle worm and the gecko as these seemed to re-appear in the literature 
consistently.  

In order to source my literature I used the American Chemical Society, Advanced Materials and Science 
Direct databases.  

Results: Both the sandcastle worm and the marine mussel rely on a chemical based adhesion mechanism. 

It is in fact the secretion of adhesive proteins which provides them with their strong attachment 

capabilities.  

For the mussel it is the secretion of an amino acid called DOPA, which possesses a large number of 
catechol functional groups.  Whilst the sandcastle worm excretes a complex coacervate glue which 

solidifies. Researchers have incorporated synthetic catechol and complex coacervate chemistry into the 
synthesis of adhesive hydrogels. 

Thus far the hydrogels inspired by mussels have been biocompatible, exhibited repeatable adhesion and 
have been able to repair skin defects in vivo which is very significant in terms of meeting clinical needs. 
However, under normal conditions exposure to oxygen over oxidises the functional group responsible for 
the adhesion, essentially inactivating them. This means that special storage conditions are needed which is 

not ideal from an application perspective. Gels mimicking the sandcastle worm have been tested in vitro to 
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seal foetal defects successfully, and exposure to human cells did not cause any cytotoxicity which is also 
very promising for future research.  

In comparison, the octopus and the gecko rely on anatomical features for adhesion. For the octopus, this is 
in the form of suction cups, and the for the gecko bristle like structures on their feet. These organisms 

exhibit reversible adhesion which is ideal for wound dressings, but less so for internal surgical wounds 
where a permanent adhesion would be required.  

Gels inspired by the gecko are limited to dry conditions, as the van der Waals forces responsible for their 
adhesion are greatly reduced in the wet environment. This obviously limits their suitability to act as a 

wound dressing in the clinical setting. The octopus on the other hand is not limited to dry adhesion and 
has inspired the development of hydrogels which are non-irritating, long-lasting, and have repeatable 
adhesion.   

Conclusion: The development of adhesive hydrogels is a very significant and exciting area of research. If 

successful these materials have the potential to reduce unnecessary pain and secondary damage for the 

patient. By actively intervene in the healing environment they will accelerate wound healing and reduce 

infections. They will also remove the need for time consuming and technical skills associated with sutures. 

All of these features will improve the overall quality of patient care. 

However, despite the large amount of research conducted in this area none of the adhesives developed at 

this stage meet all of the clinical requirements. Future work should focus on gels inspired by multiple and 

unexplored organisms. Mussels and sandcastle worms have evolved to adhere to stiff surfaces it may be 

useful to mimic organisms that attach to soft or living surfaces. 
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COMMUNITY 

The Cost of Eating Disorders in New Zealand: A Health Economics 
Analysis 

STUDENT Shistata Dhakal 

 

SUPERVISOR(S) Dr Jennifer Jordan & Prof. Lois Surgenor 

SPONSOR Canterbury Medical Research Foundation  

Introduction: This study was a part of a larger project investigating the costs of eating disorders (ED) in 

Aotearoa. The focus of this particular project was looking at the direct costs specifically for anyone who 

has been or is caring for an individual with an eating disorder.   

EDs are serious conditions with physical and psychological consequences which impact all areas of 

an individual’s life. There are multiple types of ED: 

- Anorexia Nervosa (AN): severe underweight status and fear of weight gain 

- Bulimia Nervosa (BN): binge eating episodes and compensatory behaviour 

- Binge-Eating Disorder (BED): binge eating episodes 

- Avoidant Restrictive Food Intake Disorder (ARFID): extreme pickiness that leads to inadequate 

nutrition  

- Other Specified Feeding and Eating Disorders (OSFED): other clinically significant eating disorders 

including subthreshold disorders  

Aim: To establish the indirect and direct financial costs for those with an ED and their carers.  

Impact: To the best of our knowledge, this is the first New Zealand study exploring the costs and impacts 

of eating disorders for those caring for someone with an ED. This information is vital for decisions around 

funding, services and advocacy.   

Method: After obtaining ethics approval, an online national survey, replicating health economics studies 

from England and Australia, was used to collect information. The data collected related to diagnoses, 

duration of their affected persons’ disorder and treatment, out of pocket costs for treatment, impacts on 

various life areas including work and income for the carer. Survey responses were collected from 

December 2016 – November 2020.  

Results: Of the 137 carers who completed the survey, AN was the most prevalent diagnosis for their 

affected person, comprising of 72.3% of the sample. These analyses, therefore, focus on the AN group 

only. This is due to the small numbers in other diagnostic groups and given the different ages of onset and 

duration of different diagnostic groups, it will lead to different patterns of costs. Ninety-five percent of 

carer participants of those with AN were female, with an average age of 51.6 years and 90% identified as 

New Zealand European. All but one of the carers were parents of the affected person, with the other being 

a spouse. For affected individuals with an AN diagnosis, the average age of onset was 15.2 years, 83.8% 

identified as female, 7.1% male and 9.2% did not specify. Around half of those with an AN diagnosis were 

still unwell.at the time of the survey. 

The most common treatments received were publicly funded inpatient admissions (47.5%; median 

duration 45 days), outpatient treatment (49.5%; median duration 45 sessions) and outpatient family-based 

treatment (FBT; 50.5%; median duration 33 sessions). Thirty-four percent had a subsequent treatment 

episode with a similar pattern and duration of treatment types. Private treatment was accessed by 29% 

participants – around half of this group spent over $10,000 on private treatment costs. Of the 99 with AN, 

five travelled overseas for additional treatment, which had a considerably higher cost.  

Annual income for carers was reduced by 27% on average from their income before the ED to the 

time of completing the survey if current, or the last year of the AN. Many carers (75%) reported that their 

productivity was impacted, with a reduction to 52% of what it was prior to the ED. The average number of 

days carers needed to take off related to caring or treatment needs annually was 61 days. Around a third 

of carers took sick leave, averaging 46.6 days in the final year of the eating disorder (or the past year if 

still current). Nearly a quarter of carers reported that they were unable to work or study at all due to the 

eating disorder. 
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Conclusions: When compared to the Butterfly Foundation study of the costs of eating disorders in 

Australia, the median cost of treatment from health professionals was similar in both countries (around 

$1750). There were differences though, with the average duration of inpatient admission in New Zealand 

being much higher than that reported in Australia, however New Zealand median travel and 

accommodation costs were only about a third of the Australian sample. Differences could be for many 

reasons, including differing national health systems.  

It is important to acknowledge the limitations of this study. The anonymous online survey was 

voluntary, so this self-selected online sample has the potential to be biased towards those with more 

severe EDs. There is also the potential for the costs data to be incomplete - many of the affected persons 

were still in treatment, so the costs associated with the ED were ongoing.   

These preliminary analyses indicate the financial costs for those caring for someone with an ED 

are variable but very substantial for some. These financial impacts are in addition to the other psychosocial 

impacts on carers, not yet reported from this study. With little research conducted in this area and most 

existing research focussing on the costs of AN, much more research is needed focussing on the costs of 

other EDs. Costs associated with BN and BED are likely to be less than AN given shorter average duration 

of these EDs. Those with ARFID however, which develops in infancy, are likely to have different cost 

patterns given, until recently, many carers struggled to access publicly funded treatment. Further analyses 

are in progress by the COSTS team, looking at the cumulative costs borne by those with EDs, their carers, 

health services and, society.   

To date, most research has focussed on the person with the ED, appropriately so given the 

elevated mortality and morbidity rates along with the long duration of their disorders and intensive 

treatment required. This study however has highlighted the need to recognise the often-overlooked 

impacts on carers. Without this, we can’t appreciate the full cost of EDs in New Zealand.  
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CLINICAL 

App-based delivery platforms and exposure to (un)healthy food and 
drink environments 

STUDENT Cassian Duthie 

 

SUPERVISOR(S) Dr Rose Crossin, Dr Angela Curl, Ms Christina McKerchar  

SPONSOR University of Otago, Division of Health Science 

Introduction: Unhealthy commodities, such as foods that are high in salt, fat and sugar, and alcohol, are 

leading risk factors for chronic non-communicable diseases, such as obesity. It is understood that access to 

these commodities is a key determinant of their consumption, and thus, controlling access is one of the 

regulatory levers available to policy makers. 

Online app-based delivery services connect consumers electronically to outlets, allowing mobile access to 

commodities on-demand, including food and alcohol. Furthermore, these services utilise short delivery 

times intended for immediate consumption. Since distance acts as a spatial deterrent to accessing 

unhealthy commodities, there is concern about the rise in on-demand delivery of food and alcohol and the 

implications in terms of widening access to unhealthy commodities. 

Subsequent to the introduction and proliferation of online on-demand food delivery services, alcohol 

vendors have also expanded into offering similar services. Despite their novel entry into the market, it is 

clear that compliance with alcohol regulations is compromised by on-demand delivery. Services state that 

they are compliant with responsible service of alcohol provisions, including not selling to those who are 

underage or intoxicated. However, evidence suggests that in practice, this may be difficult to enforce, 

particularly if delivery services have the option of leaving the alcohol at a door, or with an individual who is 

not the intended consumer. 

Finally, the current regulatory and policy frameworks need to be considered, as these were primarily 

developed when access to unhealthy commodities was predominantly driven by geographical factors, 

which as a result of these technological advances, may need to be updated.  

Aim: This project will review the current literature surrounding app-based delivery of food and alcohol, the 

impacts on exposure, the policy and regulatory implications, and health outcomes. 

Impact: This project will allow a greater understanding of the impacts of online on-demand app-based 

delivery services on our population, informing potential future research and policy changes. This project 

will help support a wider project currently under development in the Department of Population Health. It is 

likely to have policy impact in terms of helping to inform licencing and other regulatory decisions. 

Method: Search terms were developed, and a critical review of the literature undertaken, based on a 

typology of food and alcohol delivery services. This review utilised the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses – Extension for Scoping Reviews (PRISMA-ScR) checklist. 

Results: 16 studies were included in our final analysis. There were a wide variety of health-based 

outcomes utilised by the identified studies. For simplicity, we created a matrix that separates the outcomes 

by whether the commodity is from an online on-demand food delivery service, or an online on-demand 

alcohol delivery service, and subsequently by whether the outcome is consumer focused (dietary diversity, 

self-reported BMI), outlet focused 

(food groups being sold, alcohol 

verification processes) or if a 

broader health-related impact 

(worker stress, environmental 

impacts) was indicated, as shown 

below. 

In terms of food-outlet related 

articles, we found that the 

majority of outlets, 

advertisements and discounts were for unhealthy food. Furthermore, we found that the type of food being 
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sold varied according to deprivation, indicating that healthier food outlets were more accessible in least 

disadvantaged areas.  

Of the food consumer-related research, we found that there was no difference in the prevalence of online, 

on-demand food delivery service use between self-reported BMI categories. We also found in one article 

that 18% of respondents reported not using online apps due to health concerns, and 3% due to hygiene 

concerns, indicating that consumers value their own health when deciding whether or not to use online on-

demand food delivery services. It should be noted that there was marked inconsistency between the health 

outcome measures in this selection of studies.  

Finally, the studies analysing broader health impacts of online on-demand food delivery illustrated that 

there was significant job-stress in employees, indicating the presence of a psychological health component 

to this service. Finally, it was found that food packaging used by food delivery services was a strong 

contributor to waste, and that paper boxes significantly contributed to environmental pollution. The most 

substantial environmental impact was the greenhouse effect. 

Alcohol outlet-related research found that online, on-demand alcohol delivery offered multiple types of 

alcohol, and at low prices (<$5AUD?? Please confirm), increasing the immediate access to alcohol 

remotely. Furthermore, it was found that age ID verification was only consistently sought by just over half 

of the outlets in one study, with most individuals being able to bypass this verification anyway, increasing 

access to alcohol by underage consumers. Finally, many outlets were willing to leave alcohol unattended 

following delivery, further contributing to underage access. It was found that those who used online 

alcohol delivery services had much greater odds of heavy drinking, and that some were able to order more 

alcohol online upon after already being intoxicated. This illustrates a general increase of access to alcohol 

using on-demand online delivery services, and an increase in heavy drinking for those who already use the 

services. Key concerns regarding the expansion of on-demand online alcohol delivery were raised, 

suggesting that the lack of regulatory control in this field required urgent public health policy changes. 

Conclusion: In conclusion, we described the nature and scope of online on-demand app-based delivery 

services, including where and how they are studied, their health impacts, surrounding health equity 

concerns, as well as possible policy and regulation implications. Future research can expand upon these 

findings in a more congruent way, allowing a more practical analysis of the individual and population 

impacts of online on-demand app-based delivery services. 
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CLINICAL 

Patterns of care for patients treated with mastectomy for breast cancer 
in Christchurch 

STUDENT:  Victoria Fookes 

 

SUPERVISOR(S):  Dr. Melissa James, Prof. Bridget Robinson 

SPONSOR:  CDHB Oncology Trust 

Introduction: Breast cancer is the most common cancer diagnosis for women in New Zealand, affecting 

one in nine over their lifetime. This equates to over 3000 diagnoses and over 600 deaths every year. The 

surgical treatment options offered to patients with breast cancer include breast conservation surgery and 

mastectomy. Breast conservation is where the cancer is removed but the breast itself is not, whereas a 

mastectomy is complete removal of all breast tissue.  

Approximately 50% of patients with breast cancer in New Zealand undergo a mastectomy.  The treatment 

following the mastectomy has been refined over the last decade. Some of these changes include 

neoadjuvant therapy (chemotherapy or other medications given before surgery with the aim of shrinking 

the tumor), more effective systemic therapies, sentinel node biopsy (a procedure used to determine 

whether cancer cells have spread into the lymph nodes which is less invasive and has less side effects than 

traditional axillary dissection), breast reconstruction options and the use of radiation therapy.  

Aim: The aim of this study was to report the patterns of care and survival outcomes of patients that were 

treated with a mastectomy in Christchurch.  

Impact: Our project looked at what care and treatments were given to patients following their 

mastectomy. This research will convey to medical professionals current Christchurch practice and allow 

comparison with international data and benchmarking. Looking forward, our study will hope to inform 

patient discussion regarding the potential benefits of additional treatments and add modern data to the 

current literature regarding the outcomes of patients treated with mastectomy.  

Method: The data used in this study was extracted from the Christchurch Database of Breast Cancer 

Foundation National Registry (BCFNR) for all patients who underwent mastectomy in Christchurch between 

June 2009 and June 2015. The data included patient demographics, tumour characteristics, radiation 

treatments, systemic treatments and survival outcomes.  The primary outcomes of overall survival and 

local recurrence free survival time were investigated with statistical methods. We compared these 

outcomes for patients who underwent radiation treatment and patients who did not get radiation treatment 

based on whether they had lymph node involvement (patients with lymph node involvement derive the 

most benefit from radiation treatment).  

My contribution to this project involved updating the follow-up data and completing missing data fields for 

the patient cohort on the Christchurch Breast Cancer Registry, using the hospital electronic database, in 

order to create a complete Excel database for analyses of outcomes in a form readily usable for the 

statistician.  

Results: There were 677 patients who underwent a mastectomy in Christchurch between June 2009 and 

June 2015. Forty-four patients did not fit our inclusion criteria, with 633 patients remaining for analysis. 

Most patients were female, with an average age of 60 years (range 26-95). Patients in the cohort tend to 

have more advanced disease. There was 60% of patients that had a tumour size of over 2cm, 51% of the 

patients were node positive (indicating that cancer cells had already migrated to their lymphatic system) 

and majority were higher grade (more aggressive) with 53% being grade 3.  

Of the 633 patients, 54 received neo-adjuvant chemotherapy and 15 received neo-adjuvant hormone 

therapy. The most common reasons neo-adjuvant chemotherapy given was for a large tumour size and 

having nodal spread.  

Over 90% of patients had axillary surgery, of which 57% had a sentinel node biopsy. There were 106 

patients (17%) that went on to have breast reconstruction following their mastectomy, 6.0% being an 

immediate reconstruction (at the time of their original surgery).  
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Looking at therapies that followed their surgery, 44% of patients had chemotherapy, 66% of patients had 

hormone therapy and 41% had radiation therapy.  

In total, 196 patients in our cohort have passed away, with 53% of these deaths being attributed to breast 

cancer. There were 45 patients who had a local recurrence of their breast cancer (7%) and 118 patients 

who were diagnosed with metastatic breast cancer (19%).  

The 5-overall survival of all patients was 81% (meaning 4 of 5 patients are alive at 5 years). The 5-year 

local recurrence free survival of all patients was 78.5% (meaning almost 4 in 5 patients are alive and free 

of local recurrence at 5 years). Patients with node positive disease who received radiation therapy had a 

better slightly better recurrence free survival at 5 years. 

Conclusion: Our study has shown that overall survival and recurrence rates for patients treated with a 

mastectomy in Christchurch are good and comparable to international data. This is reassuring for our 

patients. However, our study demonstrates that a large proportion of patients will have more treatment 

after the mastectomy. These treatments plans are often physically, emotionally and time intensive for the 

patient. We wish to refine these treatments to ensure maximum benefit to the patient. Our study has 

indicated that node positive patients receiving radiation have a trend for improvement in local control, 

however further analyses are planned to drill down on which patients are given radiation, what body areas 

are covered with the radiation and what doses are delivered and who derives the greatest benefit.  

Neo-adjuvant treatment is relatively new and only a small proportion of patients in our cohort received this 

treatment. International data indicate increased use of neoadjuvant chemotherapy and it will be interesting 

to see if this trend is reflected in Christchurch with future updates. It would be beneficial in future studies 

to see whether the use of neo-adjuvant treatment can result in an ability to decrease the extent of surgery 

required and thus a decreased need for mastectomy.  

Our study demonstrates that reconstruction rate is low in Christchurch compared to overseas. When 

patients require further treatment, immediate reconstruction is often not possible and delayed 

reconstruction can take years due to long waiting lists. The low reconstruction rate detected by this study 

has highlighted an area for further study into the barriers that exist and potential improvement in this 

important area.  
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COMMUNITY 

To Determine the Acceptability and Useability of the 6HMVM 
Undergraduate Course Taught by MIHI 

STUDENT:  Billie Gell 

 

SUPERVISOR(S):  Amber Philipot, Professor Suzanne Pitama 

SPONSOR:  Māori Indigenous Health Institute 

 

Introduction: A recent systemic review (Pitama et al 2018)1 identified the need for ongoing research 

within Indigenous health medical education, specifically the ongoing evaluation and quality assessment of 
curricula, in order to determine changes in learners’ acceptance, knowledge and behaviour. The HM 

teaching team have already noted that the HM curriculum needs to be clinically relevant, focusing on 
outcomes that align with addressing health inequities2,. This project evaluated and assessed the quality of 

the Trainee Intern (TI) online sessions as a component of the Hauora Māori course. The overall TI 

programme at the Otago Medical School, is signposted by the move from team-based learning methods, to 
a specific apprenticeship learning method.  The TI timetable has two significant issues for the teaching of 

vertical modules; firstly, that time in the curriculum is mainly reserved for clinical exposure so face to face 
class time is limited, and secondly that for some students scheduled timetabled class sessions are unable 

to be attended in person (due to them being offsite. Therefore, the review of the TI online learning 
sessions needed to consider effectively promoting teaching content that would not be formally timetabled 

(Sessions 1 and 2), and that the online session 3 would be able to fully cover all content of the face-to-face 
TI Hauora Māori teaching session.   

Aims: To undertake a review and engage in the design and development of amended online learning 
sessions for the Trainee Intern Hauora Māori vertical module.  

Impact: To determine the acceptability and useability of the online learning resources involved in the 
Trainee Intern online learning sessions within their Hauora Māori vertical module.  

Method: Within this research project I reviewed the findings of the survey, descriptive statistics, and 

thematic synthesis of the free text answers. I also reviewed the quantitative and free text survey results 
and determined proposed recommended changes from participants. I then made a plan about what 

amendments were feasible based on this feedback, and also based on formal peer review sessions with 

colleagues, and the Hauora Māori teaching team. I then undertook a focus group with 4th and TI students, 
as well as the members of the Hauora Māori Teaching team, to review the amended changes to the 
course.  

Results: 

Key observations Interventions Feedback  

To improve the acceptability 
and useability of the online 

learning resources, it was 
identified that the course 

needs to be structured in a 

more logical and coherent 
manner. From the online 

survey, people were happy 
overall, however there is a 

need to improve learner 
acceptability from agree to 

strongly agree. 

I refined an online session which 
was reviewed as not clearly being 

coherent.  The content of this 
session was Bias and Racism in 

the health system.  I developed a 

narrative to connect the key 
learning outcomes, with the 

online media, and provide a clear 
link to Hauora Maori outcomes.  I 

created this with narrative with 
the use of animations.  

Participants liked the  
Introduction video. It got them in 

right headspace, introduced the 
content’s importance and put it into 

context, which furthered 

engagement. They liked that the 
introduction clearly mapped out 

content ahead of them. Participants 
also enjoyed how all of the videos 

linked everything together. They 
especially enjoyed the outro video for 

the TED talks, which highlighted key 
learning concepts they should take 

away with them into practice. 
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From our formal peer review 

sessions, with TI’s, and the 
hauora Māori teaching team, 

we agreed that the MCQ’s 

could be integrated into the 
booklet for better usability. 

 
To improve the useability of 

the online resources, a need 
was identified in making the 

platform easier to navigate. 
Although most people were 

happy with the online 

resources, there was a need to 
shift more people from agree 

to strongly agree regarding 
navigation.  

In place of individual step by step 

instructions on the Moodle page, I 
converted as much content as 

possible into an interactive 

booklet format, with integrated 
MCQ’s that are easier to navigate.   

 
The addition of introduction 

videos with animations, insertion 
of videos and other relevant 

resources throughout the online 
course, enable easier navigation 

for the learner. 

Overall participants liked the 

interactive booklet over the older 
online module format.  

They liked being able to see the titles 

of each individual section. They found 
the slides easy to navigate, and liked 

how the links to the readings were 
integrated within the booklet. MCQ’s 

integrated below the content was 
well received. They enjoyed how the 

MCQ’s were timed with the content 
so you could draw the main points 

from the readings. They liked the 

progress bar. Participants noted how 
the titles and subheadings in the 

booklet were often cut off, and there 
needed to be a way to read the 

entire title. There also needed to be 
an easier way to see how many 

MCQ’s you had left to complete. 

There was a need to have an 
option of a completely online 

course, in the case that the 
F2F sessions are no longer 

available.  

The Face to face session has be 
converted to an online learning 

module, if needed, in the form of 
two cases.   

The participants noted that they 
found the animations more engaging 

than a live zoom or a lecture 
recording, and would prefer 

animations to lectures.   

The readings that were 
included in the online learning 

modules helped assist many 
people in understanding the 

theory and context being 
taught in the course.  

However many people 

disagreed, could not recall, or 
were neutral to this statement.  

A need has been identified in 
making the readings more 

acceptable.   

I used animations to link the 
readings to the purpose and 

objectives of the readings.   This 
included using signposting to 

emphasise key learning points in 
the readings. 

 

 
 

 

The participants liked it when the 
purpose and objectives of the 

readings were put in a real life 
context in the form of questions. 

They agreed that more of these 
questions were needed, getting 

people to think about what they 

would say in a real life scenario. They 
agreed that this real-life application 

made them see the value of the 
readings. They also agreed that 

emphasis was needed on how this 
teaching would help you as a doctor 

in providing care for patients. The 
participants agreed that the key 

learning points, objectives, and 

purpose could be emphasised more. 
They all thought that more readings 

should be pointed out explicitly and 
linked to the objectives and purpose. 

They agreed that some of the 
resources were too long, which was 

overwhelming. 

Conclusion: This research project was able to identify key areas of concern within the Hauora Māori 
online vertical module for Trainee Interns. The amended interventions within the modules were found to 
be acceptable and useable to medical education experts.    
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CLINICAL 

Examination of the safety, feasibility and satisfaction of telehealth out-
patient consultations for children with inflammatory bowel disease 

STUDENT:  Ashleigh Goh 

 

SUPERVISOR(S) Dr Angharad Hurley, Professor Andrew Day 

SPONSOR:  Cure Kids and The Department of Paediatrics, UOC 

 

Introduction: Children with Inflammatory bowel disease (IBD) have regular out-patient consultations 

with their gastroenterologist to review their health status. Due to the COVID-19 lockdown restrictions in 

2020 outpatient consultations were compulsorily carried out via virtual telehealth using phone or video call. 

When lockdown restrictions were eased, some patients with stable disease continued to have telehealth 

consultations. Research in the United Kingdom (UK) has shown that telehealth consultations are a safe, 

cost-effective and satisfactory management for children with well-controlled IBD in the UK. There is no 

data for children in New Zealand (NZ).   

Aims: We aimed to carry out a two-part study. We first carried out a systematic review looking at 

telehealth versus face-to-face consultations for children, analysing outcomes such as cost, satisfaction and 

clinical data. Secondly, we aimed to perform a prospective study comparing telehealth with face-to-face 

consultations in a cohort of children with IBD seen in in Christchurch Hospital to study satisfaction, disease 

outcomes, cost, and population profiles. This would provide data on the safety and feasibility of telehealth 

appointments for their continued use in NZ.  

Impact: For many children and their families, travelling in to hospital for their out-patient follow-up 

consultations requires them to take time off school and work, which may incur considerable out-of-pocket 

expenses. Telehealth consultations for those with stable disease provide an opportunity to save time and 

costs, but it is important to assess metrics such as satisfaction with their appointment format as well as 

clinical variables relating to disease stability. In carrying out a systematic review as well as a prospective 

study we aimed to establish whether the findings in our centre aligned with the wider literature relating to 

telehealth. This study may also provide information on the safety and acceptability of telehealth 

consultations in this population group if there are further lockdowns as a result of COVID-19.  

Method: For the process of the systematic review we searched the databases CINAHL, Medline, 

PsychInfo, Embase, and Open-SIGLE (grey literature) using grouped terms relating to modes of telehealth 

versus face-to-face consultations.   

For the prospective study we recruited patients from Christchurch Hospital Paediatric IBD clinic beginning 

in November 2020. Following the consent/assent process, each child and parent pair completed a survey to 

rate their satisfaction with their appointment. Parents then filled in a second survey that related to 

demographics, device use and costs related to clinic attendance.  

Results: The systematic review produced 22 papers for the final data extraction. The studies looked at a 

range of conditions such as chronic disease, neurology, mental health, post-operative follow up, cardiac, 

and weight disorders. Not all papers in the systematic review reported on each outcome measure so the 

review focused on cost, time, satisfaction, hospital admissions, and clinical outcomes/quality of life (QoL). 

It was shown that telehealth had significant cost and time (travel time, waiting time) savings when 

compared to face-to-face consultations. Satisfaction for telehealth appointments was rated equal to or 

higher than face-to-face consultations. Telehealth either reduced or was equal to face-to-face interactions 

for the frequency of hospital admission or unplanned appointments. Telehealth was non-inferior to face-to-

face consultations for clinical outcomes or QoL.  

The prospective study recruited at three paediatric IBD clinics, during which 25 children had consultations 

either face-to-face or via telehealth. Twenty child/parent dyads consented to the study and 12 completed 

the surveys to date. Of these, ten were face-to-face consultations and two were telehealth. From our 

preliminary findings we found that telehealth consultations had much lower costs and travel time compared 

to face-to-face consultations. Those seen face-to-face travelled between 12-174km (20-150 minutes travel 

time), spent up to $60 in food or drink and $7 in parking. Those with telehealth consultations had no travel 

time or expenditure involved. Seven out of ten parents that attended a face-to-face clinic had to take 
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unpaid or sick leave which ranged from one to eight hours of missed work. In comparison, the parents that 

attended the clinic via telehealth did not take leave at all as they had flexible work schedules. Seven out of 

ten children seen face-to-face also missed school, while children seen via telehealth did not miss any 

school at all. Satisfaction was rated very highly by both formats of appointment. Children rated their 

satisfaction similarly to their parent.  

Conclusion: Recruitment for the prospective study has not yet finished and will continue until we have 

sufficient numbers for comparison. We will then analyse clinical outcomes relating to growth and blood 

results to assess disease stability. So far, we have found that there is equal satisfaction between both face-

to-face and telehealth consultations as well as cost savings for telehealth. Our findings were similar to the 

literature identified in our systematic review.  
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LABORATORY 

Studying a 3D model of breast cancer to investigate protein changes 
driven by a fat rich environment  

STUDENT:  Madison Hill 

 

SUPERVISOR(S): Dr Elisabeth Phillips, A/P Margaret Currie, Jessika Wise  

SPONSOR:  Cancer Society Amberley, Diamond Harbour and Rangiora 

Groups 

 

Introduction: In the breast cancer tumour environment, breast cancer cells can be found in close proximity 

to adipocytes (fat cells). These cells undergo a bidirectional cross talk that causes changes in both cell types. 

The Mackenzie Cancer Research Group (MCRG) has found that breast cancer cells grown together 

(cocultured) with fat cells become more resistant to chemotherapy and more motile. Fat cells also undergo 

changes that allow them to secrete factors that promote the survival and migration of the breast cancer 

cells. The MCRG has also found a number of candidate proteins that are changed in breast cancer cells that 

have been cocultured with fat cells. One of these proteins, Major Vault Protein (MVP) was increased in a 

triple negative breast cancer cell line, MDA-MB-231. Patients with triple negative breast cancer are treated 

with chemotherapy as more targeted hormonal treatments are not possible. MVP is associated with 

chemoresistance as it shuttles commonly used cancer drugs, such as doxorubicin, out of the breast cancer 

cell nuclei. This prevents the cancer cell DNA from being damaged and therefore enables cell survival. Only 

recently has it been determined that MVP-dependent drug resistance is increased by obesity. Typically, those 

with breast cancer who are obese are more likely to have negative outcomes than those who are not obese. 

MVP may be a contributing factor to this observation.  

Aims: The aim of this studentship was to investigate if changes in MVP expression shown previously in 2D 

coculture systems would be replicated in more biologically relevant 3D coculture models.  

Impact: MVP assists in cancer cell resistance to commonly used chemotherapy drugs, yet there are still 

many gaps the knowledge about this protein and how it promotes chemoresistance. Increased MVP in breast 

cancer cells driven by fat cells may contribute to worse outcomes for those with obesity. Confirming the 

mechanisms in which MVP contributes to breast cancer drug resistance in more biologically relevant models 

is important to determine its potential use as a therapeutic target.  

Method: 3D models (previously prepared by MCRG PhD student, Jessika Wise) were analysed using 

immunofluorescence (IF). Each 3D model contained fat cells isolated from the breast tissue (excess to 

pathological assessment) from a patient at Christchurch Hospital, and MDA-MB-231 breast cancer cells. The 

3D models were treated with stepwise concentrations of doxorubicin, a commonly used chemotherapy drug 

for treating cancer. The 3D models containing breast cancer cells only or fat cells only were used as controls. 

Presence of fat cells in 3D coculture models was confirmed using a primary antibody against perilipin, a 

marker commonly used for identifying adipocytes. A primary antibody against MVP was optimised for IF 

using human kidney samples provided by the Cancer Society Tissue Bank. Sections of the 3D models were 

stained with appropriate primary and secondary antibodies before being imaged on a Zeiss microscope at 

10X, 20X and 40X objectives. Quantitative analysis of representative images is ongoing.    

Results: The results presented in this report describe trends as quantitative analysis is ongoing. The 

experimental repeats that have been successfully imaged throughout the course of the summer studentship 

showed similar trends. Firstly, it was observed that as doxorubicin concentration increased, MVP expression 

was increased, this being particularly noticeable in the breast cancer controls. This is shown in figure 1 by 

the increase in green fluorescence, especially in the 10 µM concentration of the cancer controls. MVP enables 

breast cancer cells to expel chemotherapy drugs from their nuclei, therefore the more doxorubicin entering 

the cell, the more MVP is needed to help the cancer survive. Secondly, it was observed that even when no 

doxorubicin was present, the cocultured samples had higher amounts of MVP in comparison to the cancer 

only controls. It can be seen in figure 1 that the bottom row of images contains much more green 

fluorescence than the top row, indicating higher levels of MVP. This suggests that the fat cells were promoting 

more MVP expression. This finding validates previous 2D research by the MCRG. 
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Conclusion: The findings of this study suggest that there is more MVP in MDA-MB-231 breast cancer cells 

when they are cultured with mature fat cells, in comparison to when they are cultured alone. This study also 

shows that breast cancer cells increase their level of MVP when exposed to high doses of doxorubicin. The 

results of this summer studentship confirm research using 2D coculture models and show that the 3D models 

may be a promising tool for studying breast cancer in a more biologically relevant way. MVP may be a 

potential therapeutic target for harder to treat breast cancers that show chemoresistant characteristics. 

Further research will aim to determine the extent of how the MVP upregulation contributes to 

chemoresistance and poorer outcomes in patients with breast cancer, particularly in patients with obesity.  
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Figure 1) Representative images of 3D sections containing either MDA-MB-231 breast cancer cells alone, (top 

row) or cocultured with mature fat cells (bottom row). Doxorubicin concentration increases left to right (0-10 

µM). Cell nuclei are shown with DAPI (blue) and MVP with FITC (green). Scale = 20 µM. Magnification is 20X.  
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COMMUNITY 

GIS Based Primary Healthcare accessibility via Public Transport in 
Christchurch, New Zealand 

STUDENT Molly Hartley 

 

SUPERVISOR(S) Dr Angela Curl, Dr Rose Crossin 

SPONSOR Transport Research Network 

 

Introduction: In Aotearoa New Zealand, there is long-standing evidence of enduring health inequities 

related to socio-economic status and ethnicity. Lack of transportation to access healthcare is consistently 

cited as a contributor. According to the NZ Health Survey of 2015/2016, Māori were 3.3 times more likely 

than non-Māori to have unmet need for GP services due to lack of transport, and Pacific peoples 2.9 times 

more likely than non-Pacific peoples. Adults in the most deprived quintile were 5 times more likely to miss 

an appointment due to lack of transport than those in the least deprived quintile and children 11.2 times 

more likely. Furthermore, up to 30% of New Zealanders do not have access to a car. Public transport could 

play a key role in helping to address health inequities by facilitating improved access. Thus, understanding 

the accessibility of healthcare services in O ̄tautahi Christchurch via the public transport system is of key 

importance in addressing local barriers to primary healthcare. 

Aim: To undertake a spatial analysis of bus routes, primary healthcare services and local population 

characteristics to examine primary healthcare accessibility via public transport, and explore whether this 

accessibility varies across neighbourhoods, populations and indices of deprivation in O ̄tautahi Christchurch. 

Impact: These study findings will be presented to key stakeholders within local governance and the public 

transport and healthcare sectors, with the aim of informing advocacy and policy around provision of public 

transport services to promote greater connectivity. This research advises the need for review, improvement 

and greater collaboration between the primary healthcare and public transport systems. Recognition of 

deficits in the public transport system’s ability to connect the people of greater Ōtautahi with primary 

healthcare services is an important step in addressing transportation inequities and, by extension, 

Aotearoa’s health inequalities.  

Method: ArcGIS Pro, a Geographic Information software (GIS) was used to generate a map for spatial 

analysis, with information about bus networks and schedules obtained from transitfeeds.com and overlaid 

with local road and footpath data from Open Street Map (OSM). The Ministry of Health supplied the 

locations of primary healthcare providers within the range of the public transport service. Underlying 

population characteristics, including age, ethnicity, socioeconomic deprivation and car ownership were 

obtained from the 2018 Census and 2018 NZ Index of Deprivation to assess inequities across different 

populations. Primary healthcare service accessibility via the public transit system was assessed in three 

ways – the time to the nearest service, the number of options available within certain travel times and a 

frequency measure. All analyses were run for trips departing at 10:00am on 12/11/2020.  

Results: A preliminary analysis showed that 14% of the total population live within 400m, or a 5 minute 

walk of a GP, and 41% within 800m, or a 10 minute walk. This suggests that for much of the population, 

walking to a GP is not realistic and the public transport network needs to play a role. Children (5-14) 

consistently had the poorest access across all three measures and in the most deprived deciles, in which 

Māori & Pasifika are over-represented, there were fewer options available within 10 and 15 minute travel 

times. The 65+ age group, which is known to be more vulnerable and public transport dependent, had 

access comparable to that of the general population. However, this is not to discount the considerable 

other barriers to accessing primary healthcare faced by older adults. Overall service frequency was poor, 

with only 40.7% of the total population residing within zones of adequate frequency provision. 42% of 

decile 10 lived more than 400m from a bus stop with an adequate service frequency, which is a particularly 

significant issue if we consider that 55.5% of households in this decile own 0-1 vehicles, to serve an 

average household size of 4. The results showed an overall trend between poor access and lower 

deprivation, with the least deprived groups having the poorest access to primary healthcare via the public 
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transport system across all three measures. This was due to the geography of wealth and NZ European 

ethnicity, with these groups tending to reside in peri-urban areas with naturally poorer access.  

Conclusion: Wealthier areas had poorer access to primary healthcare via public transport. However, given 

the high rates of car ownership in these groups, poor access in peri-urban areas may be less problematic 

when considering populations facing accessibility difficulties. It is not straightforward to assume that these 

city-level patterns mean that there are no access problems among disadvantaged populations. A better 

starting point might be to question the norm in earlier research to examine whole cities and instead focus 

on levels of public transport accessibility among populations with pre-identified health inequities. 
Additionally, overall access was poor for children, in the frequency of services and in the number of options 

available for the lower socioeconomic groups, suggesting potential benefit from further investigation into 

higher frequency options or an on-demand bus service, similar to the one currently being trialed in Timaru.  

  

Areas of greater Ōtautahi which can access a GP within 10, 15, 20 and 30 minutes using public 

transport. 
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LABORATORY 

Establishing a Method for Detecting HLA Alleles that Predispose to 
Adverse Drug Reactions 

STUDENT:  Leonie Hitchman 

 

SUPERVISOR(S)  Simran Maggo 

SPONSOR:  Carney Centre for Pharmacogenomics 

Introduction: A survey performed at Christchurch Hospital in 2014 found almost 20% of hospital 

admissions over a 20 week period were due to adverse drug reactions (ADRs). Adverse drug reactions are 

essentially the side effects some individuals experience from particular medications, ranging from a mild 

skin rash and nausea, to breathing difficulties and liver injuries, and in some extreme cases even death. 

Many of these ADRs may be genetically predetermined and therefore avoidable to some extent. One region 

of the human genome that is known to influence whether an individual may suffer a reaction to medication 

is the HLA region, located on chromosome 6. This area is very complex and diverse as it has functions 

within the immune system. Prior research has shown that DNA base changes (called single nucleotide 

polymorphisms or SNPs for short) at particular points within this region may lead to an individual mounting 

an immune response against a drug they have been prescribed.  

Previous research has identified a range of HLA-tag SNPs that are associated with specific ADRs. These are 

SNPs which are outside of the actual HLA region, but are correlated with particular HLA alleles. Due to the 

complexity of the HLA region, identifying tag SNPs is much easier and straightforward than trying to 

analyse the entire complex HLA region. 

Aims: The aim of this project was to assess a range of HLA tag SNPs which have been identified by 

previous research to have an association with ADRs from particular drugs. Using samples with known drug 

reactions sourced from a local biobank called UDRUGS, HLA tag SNPs were assessed to determine whether 

these were associated with specific ADRs.   

Impact: Identifying individuals susceptible to adverse drug reactions before they occur will aid their 

treatment course by avoiding the discomfort and potential mortality which may have occurred as a result. 

For society as a whole, healthcare costs and hospital admissions will also be reduced. Assessing HLA-tag 

SNPs reported in the literature may help to confirm HLA-association with ADRs and therefore progress 

towards a screening test.  

Method: DNA amplification (PCR) was used to amplify 11 different HLA-tag SNPs of interest before 

sequencing could be performed. Agarose gels were used to confirm the PCR worked as expected. 

The samples were Sanger sequenced before being analysed using the software Geneious. Sequences 

generated were aligned to specific regions of the human genome (GRCh37/hg19) corresponding to HLA-

tag SNPs. These results were then checked against what drug each patient had reacted to, and what their 

reaction was.  

In order to validate our results and methods, samples were used which had been clinically tested and 

therefore had known HLA-types. Testing the samples for the tag SNPs confirmed that the HLA-tag SNPs 

were accurate and therefore the protocol was correct and results could be trusted. 

Table 1: Frequency of Identified HLA Tag SNPs in the population versus UDRUGS Cohort 
 

HLA Tag SNP 
Population 

Frequency 

Cohort 

Frequency 

HLA-B*58:01 SNP1 11% 23% 

HLA-B*58:01 SNP2 44% 41% 

HLA-B*57:01 3% 8% 

HLA-B*55:01 1% 5% 

HLA-DRB1*01:01 12% 16% 
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Results: Of the 11 tag SNPs tested, five were found within 36 samples. Three of the others are very rare 

within the population, and the other three returned poor sequences that weren’t able to be analysed. 

As shown in Table 1, all of the tag SNPs were overrepresented in the samples as opposed to the expected 

frequency within the European (non-Finnish) population (gnomAD V2.1.1), with the exception of HLA-B 

58:01 SNP2. This could potentially be significant, but a larger sample size would be necessary to check for 

a true association.  

Sample UD241 was allergic to flucloxacillin, suffering a drug induced liver injury (Table 2). UD241 was 

found to carry the HLA-B*57:01 allele which has been associated with a 40-fold increased risk of a 

flucloxacillin induced liver injury. Had their DNA been sequenced prior to prescription, their liver injury 

could have been avoided. With an allele frequency of 3% in European populations, this allele may be a 

strong candidate for screening prior to 

prescription. 

Table 2 shows HLA-B*57:07 also being 

carried by one of the penicillin 

samples. Flucloxacillin belongs to the 

penicillin class of drugs, so it is 

interesting the only two samples 

carrying this allele both reacted to the 

same drug family. There may 

potentially be an association here that 

could be investigated further with a 

larger sample size. 

The tag SNP for HLA-B*55:01 is 

reported to increase the risk of an ADR 

to penicillin by 33%. This tag SNP was 

carried by one of five penicillin 

samples, showing a weak association.  

Five multidrug hypersensitivity samples 

were included in this cohort – these 

are patients who have reacted to 

various medications. Literature reports 

no HLA associations with multidrug 

hypersensitivity reactions, however, all 

of the five sample carried one of two alleles – either DRB 01:01, or HLA-B 58:01, SNP 1 or 2, although 

these SNPs commonly occur in the wider population.  

Conclusion: In conclusion, some of the HLA-tag SNPs investigated are very common within the European 

population and do not necessarily show a strong association with the adverse drug reactions investigated, 

such as HLA-B*55:01 and penicillin anaphylaxis. However, identifying particular HLA tag SNPs prior to 

prescription may help to prevent some serious ADRs, such as flucloxacillin associated liver toxicity.  

  

Sample Reaction HLA Allele 

UD100 
Multidrug Hypersensitivity 

HLA-B*58:01 SNP2 

HLA-DRB1*01:01 

UD111 Multidrug Hypersensitivity HLA-DRB1*01:01 

UD182 Multidrug Hypersensitivity HLA-DRB1*01:01 

UD188 
Multidrug Hypersensitivity 

HLA-B*58:01 SNP1 

HLA-B*58:01 SNP2 

UD239 Multidrug Hypersensitivity HLA-B*58:01 SNP2 

UD241 
Flucloxacillin DILI 

HLA-B*57:01 

HLA-B*58:01 SNP2 

UD270 
Penicillin Anaphylaxis 

HLA-B*58:01 SNP2 

HLA-DRB1*01:01 

UD277 Penicillin Anaphylaxis HLA-B*58:01 SNP1 

UD279 Penicillin Anaphylaxis HLA-B*58:01 SNP1 

UD282 Penicillin Anaphylaxis HLA-B*57:01 

UD288 Penicillin Anaphylaxis HLA-B*55:01 

Table 2: Drug reactions experienced by various samples and their 

respective HLA-types 
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COMMUNITY 

Virtual patients for simulating medical management  

STUDENT Gavin Jones 

 

SUPERVISOR(S) Associate Professor Matthew Doogue, Dr Paul Chin, 
Professor Lutz Beckert 

SPONSOR Otago University Christchurch, Department of the Dean 

 

Introduction: The world’s population is aging, resulting in an increase in chronic illnesses. Patients as a 

result are becoming complex. This presents a challenge for doctors in trying to medically manage these 

patients. Medicines are the primary therapeutic tool of the health system and prescribing is difficult. 
Making effective prescribing decisions requires an understanding of the properties of the relevant drugs, 

how the disease works, and how the two are intertwined. Currently the undergraduate learning of medical 

management is taught through lecture based and cased based material, as the student role in clinical 

attachments is limited. Static case scenarios are frequently used but have huge limitations. These static 

cases are unlike ‘real’ patients in that they are not inherently fluid. There is no requirement for ongoing 

monitoring and adjustment. They also lack the uncertainty and unpredictability of response to treatment 

that real life offers.  

A virtual patient that can respond to medical therapy and change in real time would be a closer 

representation to patients seen in clinical practice. The use of virtual patients in medical school curricula 

have been available for a number of decades. Despite this there has been slow acceptance and uptake.  

SimPHARM is a web-based, virtual patient simulation software. It has been developed by the School of 

Pharmacy at Otago University, as a teaching tool for students to learn medical management. The patient 

case in SimPHARM runs in real time. The user can start, stop or change medicines and observe the effects. 

The software allows the user to request lab tests and observations in order to guide their management 

decisions. Implementation of this software could be of huge benefit to both the Otago Medical School 

course and the graduate thereof.  

Aim: The overarching goal of this project is to implement SimPHARM in the Otago Medical School course.  

The aims in helping to achieve this goal are: 

1. To assess the clinical authenticity of SimPHARM by comparing with current clinical practice. This 

will be achieved by blueprinting against current clinical record systems used in a tertiary hospital.  

2. To develop and validate virtual patients under supervision for the use of medical teaching in 

Advanced learning in Medicine (ALM) modules at the University of Otago, Christchurch (UOC). 

3. To further develop training resources and instructions for users at the UOC 

Impact: A new innovative tool to learn medical management at the University of Otago.   

Method:  

Part 1: Review of SimPHARM 

SimPHARM was evaluated and appraised by comparing headings, layout and language to those used 

routinely in current clinical systems. SimPHARM was compared to CDHB electronic health record systems 

(e.g. Health Connect South, Cortex and MedChart), as well as clinical guidelines (HealthPathways) and 

textbooks (Talley and O’Connor, New Zealand Formulary (NZF)).  

Part 2: Case Development 

Cases were developed in alignment with clinical guidelines (HealthPathways) under supervision. They were 

developed in collaboration with module convenors and clinical teaching staff. A module comprises a block 

of teaching typically centred upon an aspect of the medical curriculum e.g. lung diseases, bone and joint 

diseases. The cases were then entered into SimPHARM for use in 2021  

1) Existing UOC SimPHARM cases were matched with UOC modules.  
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2) Existing UOC paper cases were created as virtual patients in SimPHARM 

3) Module convenors were offered the use of SimPHARM cases in their modules. 

4) Interested module convenors were trained in SimPHARM and supported with case development 

and supporting materials 

Part 3: Development of training materials  

In collaboration with the clinical skills simulation centre at UOC, develop training materials and instructions 

for users such as students, administration staff and tutors.  

Results: The user view of SimPHARM was systematically reviewed heading by heading. The structure and 

the language used were compared with conventional use in clinical records. A 34-page document of 

recommended changes was submitted to the developer for consideration. Most of the recommendations 

were accepted and are currently being implemented.  

Seven cases were developed in collaboration with clinical and teaching staff. Based on these cases, virtual 

patients were created in SimPHARM for students use in 2021 at UOC.   

Training materials and instructions for users were reviewed and updated. Training materials were 

developed for tutors, students, and administration staff. 

Conclusion: In summary, prescribing is a challenging task for a newly qualified doctor. Virtual simulation 

such as SimPHARM can be used to better equip medical students. It supersedes paper-based scenarios 

that lack the uncertainty and unpredictable response to treatment that real life offers. By aligning 

SimPHARM more closely to the clinical record it provides students with a more authentic learning 

experience. SimPHARM may become the new ‘norm’ of learning medical management at the University of 

Otago Medical School. It will be used in 2021 in the ALM course at UOC.  
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COMMUNITY 

Title: Evaluation of MIHI 2020 Postgraduate Courses (501/601 Clinical 
Psychologists)  

STUDENT:  Jackie Katipa-Maikuku 

 

SUPERVISOR(S) Ms Amber Philpott, Professor Suzanne Pitama 

SPONSOR:  Māori Indigenous Health Institute (MIHI) 

 

Introduction: Inequities in mental health for Māori are well documented.(1) Despite this, there is marked 

variation in the way universities and professional bodies have demonstrated the preparation of clinical 

psychologists to work with Māori patients and their whanau.(2) A recent systematic review by Pitama et al., 

identified the need for ongoing evaluation and quality assessment of curricula within indigenous health 

medical education to allow assessment of change in the learner’s acceptance, knowledge and behaviour 

towards developing cultural competency.(3) This project evaluated and undertook a quality assessment of 

the online learning sessions of MIHI501 and MIHI601 for clinical psychologists. The online modules were 

designed to demonstrate the implementation of Hauora Māori within a mental health context for clinical 

psychologists to apply in clinical practice, focusing on the application of The Hui Process and The Meihana 

Model to reduce health system and clinician bias.  

Aims: To review the current online learning sessions and engage in the design and development of 

amended online learning modules. 

Impact: To determine the acceptability and usability of the online learning modules for the postgraduate 

courses, MIHI501 and MIHI601 for clinical psychologists, taught by MIHI, UOC.  

Method: Firstly, I reviewed the online learning modules from the 2020 MIHI501 and MIHI601 courses to 

gain an understanding of the current online teaching methods. An online Qualtrics evaluation was 

completed by participants of these two courses, as well as peer discussion with those involved in the 

development of the course. I then reviewed the survey findings using descriptive statistics of the 

quantitative responses and thematic synthesis of the free text answers. Furthermore, I reviewed the 

quantitative and free text survey results, and determined proposed recommended changes. From these 

results, I drafted a plan of what amendments were feasible and implemented these amendments to create 

a ‘new look’ online learning suite for each course. Finally, I facilitated a group of seven health professionals 

with expertise in Indigenous health education who formal peer-reviewed my proposed changes to the 

current curriculum (online learning sessions).  

Results: The following table presents the identified concern from the review of the online learning 

modules, the intervention I undertook and the peer-review feedback. 

Identified Concern: 
 

Intervention to Address Concern: Peer-review Feedback: 
 

The survey identified that 

learners wanted to further 
improve their use of te reo, as 

an expectation of the course. 
Specifically they identified that 

the current resources in module 

one, The use of Te Reo in a 
clinical environment, needed to 

be expanded to further support 
their expectation. 

 

Firstly, I worked alongside the 

MIHI team to create an updated 
video on pronunciation. I then 

revised the interactive activities 
to ensure user friendliness, 

added audio of kupu to the 

interactive activities and finally 
added clinical psychology related 

kupu. These amendments were 
made to promote engagement 

and encourage learning te reo 
kupu relevant to clinical 

psychology.  

The feedback on the updated 

module was positive, particularly, 
the use of alternative learning 

methods such as the game of 
memory and drag and drop. It 

was suggested that an in-depth 

revision of the module was 
required to ensure grammar was 

correct and to include an 
explanation of dialect differences 

in te reo as well as common 
Māori patient names and kupu in 

the pronunciation video. This 
would provide learners the 

opportunity to hear the correct 

pronunciation and subsequently 
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be confident in applying this to 

their clinical environments.  

The survey and collegial 
discussions identified the need to 

further tailor the online learning 
modules to have a specific 

clinical psychology focus (as 
opposed to general health). 

There was concern that the 
online learning modules had 

limited readings/resources 

available related to the clinical 
psychology context.  

In revision of this concern, I 
found that an important resource 

was missing demonstrating 
application of the Hui Process 

and Meihana Model to clinical 
psychology. (2) This is now 

included as an integral part of 
the courses. I also an added 

reading on bipolar in Māori 

patients with additional MCQs.  

These changes made were 
received well. They enforced the 

importance of the paper by 
Pitama et al. and were pleased to 

see that this is now included in 
the curricula. It was suggested to 

add further resources identifying 
inequities in mental health for 

Māori as ‘extra resources’ for the 

learners.  

The survey identified that 
learners requested inclusion of 

extra videos that demonstrate 

the application of The Hui 
Process and Meihana Model in a 

clinical psychology context.  

A video of a clinical scenario in 
the context of clinical psychology 

was included as an extra 

resources for interest on the 
Moodle home page.  

This was well received by the 
peer-review and it was suggested 

to include pop-up questions to 

answer throughout the video or 
inclusion of a summary of main 

points from the video.  

The survey identified that 

learners found it difficult to 
answer the pop-up questions in 

videos with disabled navigation 

as they need to be answered 
correctly to progress through the 

video.  

The video settings on module 3 

‘Whakatere Part A’ and 
‘Whakatere Part B’ have been 

edited to allow the learner to 

navigate freely throughout the 
video.  

The peer-review panel agreed 

that the learner should be 
allowed to navigate freely 

throughout the video.  

 

Conclusion: This research project was able to identify key areas of conern within the online learning 

modules of MIHI501 and MIHI601. The ammended online learning modules were found acceptable and 

useable by the health professionals with expertise in indigenous health education.  The changes I have 

made to the online learning sessions will be included in the MIHI 501 and 601 2021 Clinical Psychologists 

curriculum.  
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LABORATORY 

Donor variation and optimisation of 3D cell culture system for cartilage 
tissue regeneration 

STUDENT             Valery Yizhuo Liu 

 

SUPERVISOR(S)   Dr Gabriella Lindberg, Professor Tim Woodfield 

SPONSOR             Canterbury Medical Research Foundation  

Introduction: The concept of personalised medicine is rapidly gaining traction within healthcare. We are 

wanting to move away from the one-size should fit all model derived from population statistics to 

personalised treatments that will allow individuals to obtain the maximum number of benefits while 

minimising the potential for adverse events. Although a revolutionary idea, we have yet to uncover just 

exactly how the traits that make us unique are able to interact with the treatments we receive, and thus 

dictate the amount of benefit we are able to obtain from a particular treatment. Bioimplants, which can be 

generated from patient derived articular chondrocytes, is one of the emerging types of personalised 

treatments used for early intervention in Osteoarthritis (OA).  

Aims: To investigate variations in cartilage tissue regeneration abilities between New Zealand (NZ) Māori 

and Europeans and subsequent categorisation of individual donors based on chondrocyte regeneration 

performance (good/poor).  

Impact: Māori patients presents with more advanced stages of OA compared to European patients despite 

having a younger patient population. Hence, Māori patients have a higher incidence of receiving metallic 

knee replacements in NZ per 100,000 people while also experiencing the worse post-operative outcomes. 

Genetic predispositions at an ethnic level could potentially be a key contributor to the inequity observed. 

Therefore, it is imperative to identify such variations and come up with solutions that target chondrocyte 

regeneration to reduce inequities observed in OA disease progression and treatment outcomes for Māori 

patients in NZ.  

Method: Human articular chondrocytes were harvested from donors and grown to form 3D-tissue pellets 

to best mimic native 3D cartilage in human joints. The pellets were exposed to specific growth conditions 

that encouraged their maturation into articular cartilage for 2 weeks. Quantitative analysis including the 

quantification of metabolic activity, DNA content and glycosaminoglycan (GAG) production, and qualitative 

analysis including brightfield imaging and histological staining were collectively analysed to determine if 

there are significant differences in cellular regeneration abilities between Māori and European donors (P 

<0.05).  

Results: Healthy Māori and European donors between the age of 18-

30 were recruited in this study (Table 1). Only young and healthy 

participants were recruited to reduce other factors that could affect 

chondrocyte performance.  

Pellet diameter (mm) at day 1 (D1) and week 2 (W2) of growth were 

measured to reflect the successful formation of tissue pellets. The 

mean pellet diameters were not significantly different between Māori 

(D1=0.51 ± 0.01 mm; W2=0.49 ± 0.01 mm) and European donors (D1=0.57 ± 0.01 mm; W2=0.53 ± 

0.01 mm) at day 1 (P=0.50) or week 2 (P=0.54) of growth (Graph 1a, 1b). Percentage Alamar blue (AB) 

reduction for the assessment of metabolic activity also revealed that there were no significant differences 

in mean AB reduction between Māori (48.52± 59%) and European donors (50.44± 61%; P=0.75, Graph 

1c). Comparable data to assess GAG production was calculated using results from DNA content analysis 

and GAG content analysis at week 2. The mean amount of GAG (µg) produced per µg of DNA at week 2 

was, again, not significantly different (P=0.29) between Māori (26.45 ± 9.38 µg/µg GAG/DNA) and 

European donors (26.45 ± 7.18 µg/µg GAG/DNA, Graph 1d). Variations in GAG production was further 

assessed by looking at other demographic factors. While difference in mean GAG production was not 

identified when comparing females (25.68 ± 9.53 µg/µg GAG/DNA) to males (24.67 ± 7.16 µg/µg 

GAG/DNA; P =0.67), donors aged between 18 to 25 years produced significantly more GAG on average 

(27.29 ± 9.14 µg/µg GAG/DNA) compared to those aged between 26 to 30 years (20.65 ± 6.37 µg/µg 

GAG/DNA; P=0.004). 

Table.1 Donor demographics 

NZ-Māori Donors 

n=7 Avg.Age 
23.43 

M:F 
1:1.33 

NZ-European Donors 

n=7 Avg.Age 

23.86 

M:F 

2.5:1 
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Donor 46 and 49 can be used as key examples to illustrate the performance allocation process. GAG 

production data suggested that donor 46 is a good performer while donor 49 is a poor performer (Graph 

3). Pellet histology sections further supported this allocation where donor 46 depicted a more intense red 

stain compared to donor 49 hence reflected of a higher GAG content.  

Graph 1. Comparison of chondrocyte 
regeneration ability between Māori and 
European donors 
a. mean pellet diameter at day 1;  
b. mean pellet diameter at week 2;  
c. mean percentage Alamar blue 
reduction; d. mean GAG (µg) per µg of 
DNA  

  
Graph 2. Variation in GAG production secondary to sex 
and age; a.Sex Variations b.Age Variations 

Graph 3. GAG production of individual donors 

 

Image 1. Example pellet sections stained with 
safranin-O and counter-stained with Fast-
green/Haematoxylin to highlight GAG content (red) 
A. Donor 46; B. Donor 49 

Conclusion: Results evaluating and comparing the pellet size, cellular metabolic activity, and GAG 

production between donors with Māori and European decent have not revealed any significant differences. 

Therefore, being either Māori or European did not have an impact on chondrocyte regeneration ability. It is 

subsequently important to consider other factors such as lifestyle and co-morbidities which could 

contribute to health inequities. It was surprising to see that donors aged between 18 to 25 years produced 

significantly more GAG compared to donors aged 26 to 30 years, an age group that was considered to be 

young for this study. It would be interesting for future studies with larger sample sizes to investigate 

whether there are chondrocyte performance differences between Māori and Europeans within different age 

groups. More investigations are necessary to allow better understanding for the cause of inequity in OA 

disease progression and treatment; especially for Māori, a population that tends to have poorer health 

outcomes in general when compared to other non-Māori ethnic groups. Overall, it is key to increase our 

knowledge around demographic differences associated with cellular performance to aid the design of 

effective regenerative repair strategies – a tool with a potential vital role in addressing health inequity. 

  

A B 
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COMMUNITY 

Age friendly neighbourhood audit 

STUDENT:  Mohamed Maaz 

 

SUPERVISOR(S) Dr Angela Curl 

SPONSOR:  Department of Population Health, UOC 

 

Introduction: Populations all over the world are ageing. By 2034, more than one in five people in New 

Zealand will be aged 65 or over. Concerned by this global trend, the World Health Organisation (WHO) 

initiated the Global Age-Friendly Cities Project. The project aims to improve the features and services of a 

city to the needs of the older people. Older people wish to age in a healthy way (physically and mentally) a 

concept called ‘healthy ageing’, and wish to remain socially and economically active. These needs can be 

met by improving housing, social participation, social inclusion, employment, communication, health 

services, outdoor spaces, and transportation as outlined by the WHO Global Age-Friendly Cities Guide. 

Public transportation in specific, is good for the health of older people as it involves walking to and from 

bus stops, and enables socialising.  

The community board of Spreydon-Cashmere, in Southern Christchurch, New Zealand is working on an 

age-friendly strategy and wanted to know what accessibility to public transport in this neighbourhood looks 

like.  

Aims: This studentship aimed to measure:  

1) Accessibility to bus stops in Spreydon-Cashmere for older people, and  

2) Walking times to bus stops in Spreydon-Cashmere.  

Impact: The results from this research will help identify spatial disparity in access to bus stops. 

Improvements can then be made in areas with low access to bus stops by advocating for new bus stops or 

adding seats that aid older people to reach distant bus stops by resting. This will increase the probability of 

older people walking to bus stops and using public transport. Physical activity like walking among older 

people has numerous health benefits like reducing the risk of heart diseases, diabetes, and cancer.  

Method: Accessibility to bus stops was defined as living within a 5-minute walk of a bus stop. This meant 

identifying areas within 5 minutes of walking from bus stops, and using Census data (2018) to determine 

the proportion of people aged 65 & above and 85 & above living in these areas.  

Walking times were calculated from each household to the nearest bus stop and predicted for the entire 

region of Spreydon-Cashmere. Walking times were calculated using a base walking speed of 1.2 m/s. 

According to NZTA, 1.2 m/s is the walking speed of people of age, and those with mobility impairments. 

Walking times to bus stops were also adjusted for the slope of the road, especially for the areas of 

Cashmere in the Port Hills.  

Accessibility and walking times were calculated using road/path networks in GIS (Geographic Information 

Systems). GIS is a set of tools and techniques that enable location-based data science. 

Results: Nearly 4/5th of the people aged 65 and over can reach a bus stop within 5 minutes of walking. 

People aged 85 & above appear to have slightly better accessibility compared to people aged 65 & above 

and the population average (figure 1).  

People aged 85 and above, on average, can reach the nearest bus stop one minute sooner than people 

aged 65 and above (table 1). This hints to the possibility that older people choose to live closer to bus 

stops for easier travel using public transport. Māori people, on average, take 0.4 minutes longer to reach 

the nearest bus stop compared to the entire population in Spreydon-Cashmere. 

People living near the Canterbury Agriculture Park and Hoon Hay Park, as well as in some areas of 

Somerfield, Beckenham, and Cashmere (especially in hilly areas) have to walk for up to 15 minutes, or 

even 20 minutes to reach the nearest bus stop (figure 2). However, it is important to note that the 

population density of areas in the hills is low, particularly in the areas that take more than 30 minutes to 

reach the nearest bus stop. 

https://www.nzta.govt.nz/assets/resources/pedestrian-planning-guide/docs/chapter-3.pdf
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Figure 1: Proportion of population with access to bus 
stops within 5 minutes of walking 

 

Table 1: Average walking time to the nearest bus stop 

from households for different population groups in 
Spreydon-Cashmere 

 
Figure 2: Walking times to the nearest bus stop for older 

 

Conclusion: Accessibility to bus stops for older people is good in Spreydon-Cashmere, with people aged 

85 & above with better accessibility compared to people aged 65 & above. Accessibility varies spatially and 

the results highlighted areas where improvements to accessibility can be made. Improvements to bus stop 

accessibility not only has benefits for people aged 65 and above, but also the entire population. Making 

basic amenities accessible within 15 minutes of walking, biking or public transit can reduce congestion and 

pollution, thereby making neighbourhoods more walkable and healthier.  

  

  GROUPS
Average walking time to 

bus stop (minutes)

  65+ 4.9

  85+ 3.9

  Māori 5.0

  All 4.6



SUMMER STUDENTSHIP PROGRAMME 2020-2021| UNIVERSITY OF OTAGO, CHRISTCHURCH 

43 

COMMUNITY 

Building the foundation for a Pacific-specific, family focused diabetes 
intervention program 

STUDENT: Jordan Meddings 

 

SUPERVISOR(S):  Allamanda Fa’atoese, Monica Nua-George 

SPONSOR:  University of Otago, Division of Health Sciences 
 

 

Introduction: Type 2 diabetes (T2DM) and pre-diabetes is a major focus for Pacific health in Aotearoa 

and Pacific Island Countries. The Pasifika population have the highest rates of T2DM than any other ethnic 

group in Aotearoa and adding to this burden is the rising tide of diabetes and pre-diabetes among young 

Pacific people aged < 40 years. Many government-issued programs delivered through primary care and 

community-based settings have been developed and established to address this issue. By nature, these are 

often short-term education sessions, targeted to individuals and have resulted in little or no changes in 

behaviour or clinical biomarkers.  

Aims: Etu Pasifika, a Christchurch-based Pacific Health provider, is seeking to develop a Pacific-specific 

program that will address four key pillars: Education, Culture, Economics and Health. It is envisaged that 

this program will focus on families affected by diabetes. During this summer studentship, documentation of 

patient experiences and expectations and establishment of the health profiling of Pacific patients with 

T2DM was completed to build a framework for a novel program by Pacific users for Pacific families. 

Method: The health profile of 175 Pacific peoples with T2DM under the care of Etu Pasifika was 

determined from MedTech data (age, gender, ethnicity, duration of diabetes, HbA1c, BMI, blood pressure, 

lipids and regularly prescribed diabetic medications).  

A total of 21 Pacific patients underwent a short (10 minute) face-to-face interview to ascertain their 

understanding of diabetes, possible solutions to improving their health and how they would want to 

engage. The interviews were conducted using the Talanoa methodology. This attempts to eliminate power 

dimensions in order to enable the participants to freely discuss their views and beliefs.   

Data analysis of the health profile, using SPSS, descriptive continuous data is presented as means 

(standard deviations) and discrete data as percentages. If variables are not normally distributed, they are 

presented as medians (interquartile range). For interviews the Framework method was used to determine 

common themes arising from Pacific patient interviews.  

Results: Of the 175 patients, the mean age was 54 years. 53.1% were female. The 3 most common 

ethnicities were Samoan 50.9%, Tongan 23.4% and Fijian 14.9%. Mean HbA1c was 67mmol/mol and 

mean duration of diabetes was 4.9 years. For podiatry screening, 80.6% were up-to-date and 85.2% were 

up-to-date for retinal screening. The comprehensive report will be provided to Etu regarding the full 

quantitative data.  

A total of 21 T2DM patients were approached and gave consent to reception staff before interviewing on 

the day of their appointment at the clinic. Of this cohort, the mean age was 57 years. 62% were male. 

52% were Samoan, 24% Fijian, 14% Tongan, 5% I-Kiribati and 5%Tokelauan. Mean HbA1c was 

71mmol/mol and mean duration of diabetes was 9 years.   

Of the 21 patients, there was varied understanding about living with diabetes. 71% (n=15) defined 

diabetes as lifestyle behaviours (healthy diet, exercising and/or taking medications). 38% (n=8) defined 

diabetes as hyperglycaemia (elevated blood glucose). 19% (n=4) defined diabetes as having a short or 

limited life-span. 23% (n=5) expressed a shift in understanding/ change in health behaviours after an 

event such as a stroke or myocardial infarction (heart attack). 33% (n=7) had an understanding of 

multiple end-organ damage as a complication of diabetes, those who already experienced complications 

were more likely to report this. 5% (n=1) thought they were too young to have diabetes.  

When exploring the daily impact of living with diabetes, 33% (n=7) said exercise and diet were the hardest 

health behaviours to change in a family environment, especially if the meals cater to the a predominantly 

non-diabetic family on a budget. 14% (n=3) patients with young families expressed their goals around 

being healthier so that they could watch their family grow up.  
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All of the patients’ families knew that they had diabetes, either through telling them directly or seeing them 

take medications. 76% (n=16) said their families help them with their diabetes management, most 

commonly through reminding them to take their medications, encouragement around good health 

behaviour, picking up their medication prescriptions and cooking healthy meals. This family engagement in 

their management is supporting evidence for developing a family focused program.  

Interestingly, despite 80.6% and 85.2% of patients being up-to-date for podiatry and retinal screening 

respectively, understanding around the rationale for retinal, podiatry screening and blood tests was 

generally poor. 28% (n=6) had some understanding that diabetes can affect vision, 33% (n=7) had some 

understanding that diabetes can affect sensation, delayed wound healing or cause ulcers. 28% (n=6) 

thought that 3-monthly blood tests were to check blood glucose and 5% (n=1) to monitor function of 

organ’s affected by hyperglycaemia and blood glucose.  

95% of patients reported that they would be comfortable seeing someone other than a doctor or nurse for 

their diabetes. There was a common belief of trusting anyone at the clinic to manage their diabetes. 76% 

were happy to continue with diabetic check-ups every 3 months. All patients preferred being seen in clinic 

as opposed to video/phone calls due to better understanding, availability of Pacific staff who can interpret 

in the patient’s first-language, and better access due to lack of skills/ownership of technology.  

Some culturally relevant barriers to achieving healthy eating were discussed. One patient who was a pastor 

said “Culture spoils the disease- if you do not eat, you are not respecting the family” around the context of 

food being integral as an offering to those in the Pacific community/church who hold esteem. Another said, 

“So I only eat soup and things like that. In the meantime it seems like I am suffering things that I 

supposed to do and eat from the beginning and now I can’t…Because I am the matai (chief) of the family, 

they (family and community) supposed to come and ‘here’s the food’ and I can look at those but I can’t eat 

anything.” Some culturally informed beliefs around engagement with health services, and cause or 

management of diabetes were also brought to attention during the interview. For instance, “We grew up in 

a family that we never go to the hospital, we always use natural medicines at home. I think this is the first 

time I go to the hospital in New Zealand. But in Samoa I never go to the hospital. I use all the natural 

things for my kids in Samoa. But when I came to New Zealand, when I went to the hospital in Middlemore. 

I wish I was here in Samoa so I can get my own medicine… Mainly our Island families, we almost never 

listen to Palagi (Samoan word for Pakeha) advices, we always try to take over our own custom, our own 

natural things.”   

Conclusion: In summary, what has been found is that the Pacific T2DM patients are interested in learning 

about their health and do in fact turn up for screening. However, there was varied understanding around 

the cause, definition and complications of diabetes as well as the rationale behind regular screening.  

From previous government Pacific diabetes intervention programs have targeted individuals. This has not 

yielded significant change in health behaviours or clinical biomarkers. Rather than continuing with similar 

approaches, it makes sense to look for new solutions. This summer studentship has highlighted that 

families are aware of the patients’ diabetes and help with their management. This is supportive of the 

development of a novel program that targets Pacific families affected by diabetes, with a Pacific lens. 

Further questions from this studentship that could be explored, in the current climate with Covid-19 

affecting the world is, with the unanimous preference for clinic and face-to-face engagement, how could 

engagement be adapted if another lockdown occurred? 

  



SUMMER STUDENTSHIP PROGRAMME 2020-2021| UNIVERSITY OF OTAGO, CHRISTCHURCH 

45 

COMMUNITY 

Dysglycaemia during induction therapy of acute lymphoblastic leukaemia 
(ALL) in New Zealand  

STUDENT:  Isabella Mellis 

 

SUPERVISOR(S):  Martin de Bock, Siobahn Cross 

SPONSOR:  Children’s cancer research trust 

 

Introduction: Acute Lymphoblastic Leukaemia (ALL) is the most common type of childhood cancer. The 

first phase of chemotherapy treatment is a 35 day period known as induction. Two of the medications used 

in induction, asparaginase and corticosteroids, are known to alter how the body controls blood sugar 

(glucose) levels. Any abnormalities in blood glucose levels are referred to as dysglycaemia. We know from 

overseas literature than an average of 21% of ALL patients develop dysglycaemia at some point during 

induction. Overseas studies report several risk factors for this, most commonly being aged over 10 years at 

diagnosis and obesity. We also know from overseas data that patients who do develop dysglycaemia go on 

to have poorer outcomes such as increased rates of infection and mortality.  

Aims: 

 To determine the incidence of dysglycaemia during ALL induction in patients treated at the 

Children’s Haematology Oncology Centre (CHOC) in Christchurch.  

 To identify risk factors, current management practices and outcomes of dysglycaemic children 

undergoing induction therapy for ALL in the Canterbury region.  

Impact: It has been shown that children who develop dysglycaemia during induction go on to have poorer 

outcomes. Therefore if we can predict which children are at risk for developing dysglycaemia OR if we are 

better able to monitor for and detect dysglycaemia then we may be able to normalise blood glucose levels 

more effectively with the aim of reducing some of these poor outcomes.  

Method: We used the (New Zealand Children’s Cancer Registry) NZCCR database to identify subjects and 

then patient notes to gather information on, 100 consecutive children who underwent induction for ALL in 

Christchurch between 2013 and 2020. Induction therapy is conducted in Christchurch for all ALL patients 

living in the South Island and in the Wellington region. We collected information on three main areas: 

proposed risk factors, clinical course of disease (including identification and management of dysglycaemia) 

and outcomes. As well as looking at the overseas risk factors and outcomes, we also added some of our 

own that have not been studied overseas such as white blood cell count at diagnosis (as a risk factor) and 

osteonecrosis (as an outcome).  

We defined dysglycaemia as one or more blood glucose readings greater than or equal to 11.1 mmol/L. 

This is consistent with the definition most commonly used in the literature. Statistical analysis and logistic 

regression was carried out in STATA. 

Results: Amongst our study cohort 43% of children developed dysglycaemia. This is known as the 

incidence. Many aspects of the data were poorly recorded. Therefore some of our proposed risk factors are 

likely to be under reported. Of the 43 patients with dysglycaemia, only 14 (32%) received some sort of 

intervention or monitoring. Most commonly this was dietary advice, while 12% of the total dysglycaemic 

number were treated with insulin.  

We found three risk factors to be statistically significant; i) being aged over 10 at diagnosis, ii) being given 

a dose of asparaginase greater than 2000 IU and iii) being stratified as either low or high risk according to 

Children’s Oncology Group protocols. Risk stratification takes into account many factors including age, 

white blood cell count at diagnosis and genetic elements of the disease. We confirmed these factors using 

a risk prediction model.  

Relapse was shown to be statistically significant in the dysglycaemia group (OR =17.84, p = 0.0154) 

Conclusion: The incidence of dysglycaemia amongst our cohort, 43%, is significantly higher than the 

average incidence reported in overseas literature (21%) but within the range reported overseas (9.7% to 

56%) which is very wide. The observation that the majority of dysglycaemia was simply monitored and 
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resolved spontaneously with no intervention and only a minority required insulin is also similar to published 

reports. Our finding that age at diagnosis is a statistically significant risk factor is consistent with the 

majority of overseas studies. Our finding that Asparaginase dose increases the risk of dysglycaemia has not 

been observed previously.  

With respect to outcome data, we did not show higher mortality, refractory disease or bone marrow 

transplant requirement to be higher in the dysglycaemia group, which is different to others. However, the 

event rate for these outcomes is very low, and this could be due to a type 2 error (i.e reflects our 

comparatively smaller sample population). Similarly, as the event rate for our finding of increase ALL 

relapse was significantly higher in the dysglycaemia group, interpretation of these results requires caution 

due to the possibility of type 1 error. 

We conclude that dysglyacemia is common during ALL induction in CHOC, however there was a varied 

approach to detecting and treating this. Further research is required to better define the incidence and 

patterns of dysglycaemia using modern technology such as continuous glucose monitoring. Further, it is 

yet to be seen if more aggressive management of dysglycaemia would result in improved outcomes in the 

group. 
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COMMUNITY 

To determine the acceptability and useability of the 4HMVM 
undergraduate course taught by MIHI, UOC 

STUDENT:  Jess Middelberg  

 

SUPERVISOR(S) Amber Philpott, Professor Suzanne Pitama  

SPONSOR:  Māori/Indigenous Health Institute (MIHI) 

 

Introduction: A recent systematic review identified the need for ongoing research within Indigenous 

health medical education (1). Further evidence also reports the role of improving the quality of medical 

education due to its responsibility to produce graduates that can actively participate to reducing health 

inequities that are imposed on Indigenous populations. By undergoing an evaluation and quality 

assessment of the current curricula, I along with the MIHI team, intend to update and change the current 

online 4th year Hauora Māori Vertical Module (4HMVM) to further meet the current needs of its learners to 

increase the acceptability, useability and ease of engagement in the module. 

Aims: To undertake a quality assessment, evaluation and re-development of the current online learning 

sessions involved in the 4HMVM.   

Impact: To improve the acceptability and usability of the 4HMVM course for learners in 2021. 

Method: 

1. Review the survey findings using descriptive statistics for the quantitative data, and thematic 
synthesis of free text responses.  

2. Reflection by both myself, teaching team members and undergraduate medical students at 
UOC, on our experiences within the sessions, particularly on what can be done to improve the 

delivery of information.  

3. Review the quantitative and free text survey results, as well as reflections noted and determine 
proposed recommended changes from participants.  

4. Make a plan with what amendments are feasible based on the feedback. This plan will be 
based on new teaching resources that must be integrated into 2021 4 HMVM course.  

5. Undertake a focus group to review the amended/new resources developed.  
Throughout the creation of the project I was also constantly in contact with and reviewing the 

changes made with Hauora Māori medical education experts of the MIHI team.  

 
Results: The table below reports the main issues identified as areas of possible improvement within the 

4HMVM course.  It should be noted that the surveys reported most people were found to be overall happy 

with the course. However, the aim of these changes is to move the majority of participants from ‘agree’ to 

‘strongly agree’ when answering questions about the useability and acceptability of the course. 

Key observation  Intervention + add ons  Focus group + feedback (with 

Indigenous medical education 
feedback) 

Due to a significant curriculum 
change planned for the face to 

face 4HMVM sessions to be more 
praxis based, there was a need to 

redesign and align the online 
modules.   

Sourcing appropriate resources, 
and development of virtual guides 

that signposted the new 
curriculum clearly on the online 

learning modules. 

The main points made here were 
that students preferred the shift to 

an online session prior to face to 
face session. In particular they 

enjoyed the animated video as a 
way of teaching as they felt it was 

engaging and made the learning 

objectives easy to determine and 
therefore easy to master. Because 
of these points we can gather that 
they found the changes positive 

and thought it would allow them 
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to be more confident in the face 

of a changing curriculum.  

Creating modules that are able to 
stand alone if students are unable 

to participate in face to face 

sessions (due to COVID-19, 
sickness or leave).  

Students need to be able to gain 
all Hauora Māori competencies 

required to complete the course 

without the need for face to face 
sessions. In order for this to 

happen I created detailed, 
engaging animated videos that 

summarise and highlight the key 
points for each session allowing 

students to gain the knowledge 
needed through only the online 

sessions.  

The students commented here 
that in comparison to zoom, which 

has been a popular alternate 

when face to face sessions 
become impossible, the 

animations are concise, engaging 
and far more preferable.  

Students commented that the 

animations and videos within the 
course that were to help with 

their understanding of the theory 
behind the Meihana Model and 

Hui Process could be improved.   

In order to improve this, the 

Meihana Model and Hui Process 
are focused on in a series of 

sessions and therefore a variety of 
clinical situations. This allows 

students to build their 

understanding throughout the year 
as they consolidate their learning 

around these important Hauora 
Māori competencies in different 

clinical settings.  

The students and learning 

professionals both agreed that the 
changes in the teaching of this 

were very helpful. By continually 
reinforcing both the Meihana 

Model and Hui Process through a 

series of online videos, it allows 
for continuity of learning as well 

as consolidation of the main 
points. To add to this, specific 

videos were made highlighting 
different parts of the models to 

once again emphasis their 

importance. 

Be able to rewatch the videos and 
skip to different parts of the 

video.  

This limitation has been amended 
online to allow students to go back 

and consolidate further learning 
points as they need. The videos 

created have been improved 

visually and highlight key 
competencies intended to be 

gained by viewing them clearly 
and concisely.   

Both students and educators had 
positive reviews to this change as 

it allows students to reinforce key 
points without being put off by 

having to re-do an entire segment 

of the session.  

 

Conclusion: The research project was able to identify clear areas of concern with the 4HMVM course. The 

amended interventions to the course were found to be both acceptable and useable to medical education 

specialists and medical students. Overall, I believe the project was a success based on the final results and 

look forward to it being agreed to be put into place in 2021 4HMVM.   
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LABORATORY 

The role of circulating bacterial DNA in cardiovascular disease 
STUDENT:  Jayde Ngata 

 

SUPERVISOR(S):  Dr Sarah Appleby, Dr Rachel Purcell & Prof Chris 

Pemberton 

SPONSOR:  The University of Otago Division of Health Sciences 

 

Introduction:The human gut is home to trillions of bacteria that form part of a vast community called the 

gut microbiome. The key role of the gut microbiome is to maintain a healthy functioning gut. However, the 

gut microbiome can become imbalanced, which results in inflammation and disease. Leaky gut occurs when 

the integrity of the gut barrier is compromised, allowing gut bacteria to escape into the circulatory system, 

generating tissue/organ-specific immune responses. Recent evidence in animal models of myocardial 

infarction (MI; heart attack) has shown an increased amount of leaky gut in these animals, which provides 

the first possible link between myocardial infarction and intestinal barrier failure. As cell-free DNA (cfDNA) 

has shown great promise as biomarkers in prenatal testing and cancer, this project will investigate whether 

circulating bacterial DNA (cbDNA) is present in the plasma of patients which may have escaped the gut after 

they have had a heart attack.  

Aim: To investigate whether cbDNA is present in the plasma of post-myocardial infarction patients 

Impact: To date, there have been no previous reports on whether cbDNA is present in the blood plasma of 

patients following a myocardial infarction. Therefore, this study has gathered important proof-of-principle 

data to provide the first evidence of this. Further studies expanding on this preliminary data has the potential 

to identify new cardiovascular disease (CVD) biomarkers as well as microbiome-based therapies which will 

improve morbidity and mortality rates of CVD and lower health costs.  

Method: Patient samples for this study were drawn from a Christchurch Heart Institute cohort known as 

SPACE. These samples were recruited from patients presenting to the emergency department of 

Christchurch Hospital with the primary complaint of chest pain. The samples chosen for this analysis were 

from patients diagnosed as having an acute MI (n=7). Blood was collected from these patients into EDTA 

tubes, immediately centrifuged (4,000 rpm, 10 minutes at 4°C) and the plasma supernatant bio banked at 

-80°C until use. Informed consent was obtained prior to blood collection.  

Cell-free DNA (cfDNA) was isolated from ~1mL plasma using a QIAmp ccfDNA/RNA kit (QIAGEN), and 

quantified using a Qubit fluorometer (ThermoFisher Scientific) in high sensitivity mode according to 

manufacturer's instructions. Following quantification, cfDNA was sequenced on an Oxford Nanopore long-

read sequencer. As this method was entirely novel, this approach was exploratory. The library was 

prepared using the SQK-LSK109 Oxford Nanopore kit following the manufacturer's instructions, with the 

exception of the magnetic bead (AMPureX) concentration. This was adjusted following the paper from 

Martignano et al., (2020) where they increased the concentration of the magnetic beads to 1.8X and 2.5X 

for the first and second wash, respectively, to improve the yield of cfDNA during the library preparation. 

The cfDNA was then loaded into a R9.4 flow cell for sequencing and run on a GridION. The run was 

terminated after 48 hours and all resulting files were stored in Fast-Q and Fast-5 format.  

The resulting files were run through a bioinformatic pipeline by Associate Professor John Pearson 

(University of Otago, Christchurch) and Arielle Sulit (PhD candidate, Massy University). Briefly, sequences 

were prepared from Fast-Q files using Porechop to trim adaptor sequences from the reads. Reads were 

then aligned to the human genome (Homo sapiens GRCh37) using Bowtie2, and the remaining reads that 

did not align were run through Kaiju to align them to the bacterial genome (NCBI BLAST). A summary 

table of mapped reads to the host (in % of alignment) and bacterial reads were produced. These bacterial 

reads were assigned a taxonomy code and added to give an overall percentage of bacterial reads from the 

raw data. 

Results: The concentration of isolated cell-free DNA from plasma ranged between 0.124 ng/uL to 1.03 

ng/uL. For the first sequencing experiment only one MI patient was analysed. This run generated a total of 

521.64 thousand reads with a quality score of ~8/12, this score indicates how accurate the software was 

at assigning each base during the run to construct the DNA sequence. The mean read length was ~350bp 

with an overall DNA fragment profile that was skewed to the left due to the high frequency of short reads 

between ~160bp & ~ 260bp. Of the total number of reads ~ 69% (359.93 thousand reads) were of low 
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quality and could not be aligned to either the human or bacterial genomes, ~30% (156.49 thousand reads) 

aligned to human genome (GRCh37), and ~1% (5.21 thousand reads) aligned to the bacterial genome 

database (NCBI BLAST) with the top candidates being Enterococcus faecalis and Escherichia coli (figure 1).  

Figure 1. Percentage of reads that mapped to either the human (orange) or microbial (grey) databases, and those that 

did not align to either (blue) from the plasma of one patient post-myocardial infarction.  

 

Conclusion: The preliminary data obtained from this project suggests that cbDNA is present in the plasma 

of a post-MI patient, which is very promising. The next steps would be to analyse the remaining six patient 

samples to determine if the same candidate bacteria are present. Future work involves optimising the 

methodology, first, by improving the yield of the cbDNA obtained from the plasma, second, the bioinformatic 

analysis pipeline will be improved further to obtain a higher proportion of reads that align. Following this, 

these preliminary results need to be followed up in a larger patient cohort and compared to healthy controls. 

 

  

Not aligned 69%

Aligned to Human DNA 30%

Aligned to Bacteria 1%

Reads not aligned 69%

Reads aligned to Human
Genome (GRCh37) 30%

Reads aligned to Bacteria
(NCBI BLAST) 1%
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CLINICAL 

An Indication for Every Medicine 

STUDENT Lorna Pairman 

 

SUPERVISOR(S) Associate Professor Mathew Doogue and Dr Paul Chin 

SPONSOR Canterbury Medical Research Foundation 

 

Introduction: The indication for a medicine is the reason it is used to treat a patient. For example, a 

patient with pneumonia prescribed amoxicillin capsules 500 mg three times a day for five days, the 

indication for the ‘amoxicillin’ for this patient is “pneumonia”. A recorded indication is explicit 

communication between the prescriber and others involved in the care of a patient.  For clear 

communication the indication should be recorded consistently in an accessible location. Medical Council of 

New Zealand guidelines stipulate an indication must be recorded for every prescription. Previous audits 

have shown indications are poorly recorded at CDHB hospitals. Compulsory indications in the CDHB 

hospitals electronic prescribing system (MedChart™) may improve this. However, compulsory fields in 

electronic systems can be burdensome and sometimes increase errors. 

Aim: 1. To create an interactive dashboard for clinical audit showing differences in recording indications 

across different medicines and services over time. 2. To assess the effect on credible indications of making 

indications compulsory in an electronic prescribing system for nine antibiotics. 

Impact: The interactive dashboard will be used to monitor indications in CDHB MedChart™ in real time to 

support audit and quality improvement projects. Understanding the effects of making indications 

compulsory in an electronic prescribing system will inform effective communication using indications in 

electronic prescribing systems.  

Method: An interactive dashboard was developed in Tableau™ to show the relationships between 

indications and prescribing factors. A training set of 250,000 prescriptions was extracted from CDHB 

Medchart™. The indication recorded for each prescription was manually categorized into one of four 

categories: ‘credible indication’ if it described why the medicine was being prescribed, ‘other text’ if it was 

meaningful but not an indication such as “give twice daily”, ‘rubbish text’ if it wasn’t meaningful such as a 

full stop, and ‘blank’ if there was no text. Indications were linked to prescription parameters using 

graphical displays as a series of filters. 

Indications data for the intervention antibiotics (n=9), was compared with two other groups of antibiotics: 

a group with pre-existing compulsory indication (n=23) and a group without compulsory indication (n=71). 

The changes in proportions of indications in categories ‘indication present’, ‘other text’, ‘rubbish text’, and 

‘blank’ before and after the date of compulsory indication provision were compared to the two reference 

groups using SPSS™.  

Results: The indications dashboard was successfully developed and is being published on the CDHB 

intranet. It allows staff to easily view and extract information for audit and quality improvement projects 

(figure).  
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Figure: Indication Dashboard showing Antibiotics Prescribed in CDHB MedChart™ during the study, 

October 2020 – December 2020. The interactive dashboard has four graphs: the date/time the prescription was 

written; prescribers’ specialty/team; number of prescriptions for each medicine; and the proportion of each medicine’s 

prescriptions with a credible indication. Each graph can be used to filter the data and a series of drop-down menus allows 

additional filtering using various prescription factors. 

After making indications compulsory the proportion of credible indications in the intervention group 

increased from 12.5% to 77.3%, an absolute increase of 64.8%. The proportion of ‘rubbish text’ increased 

1.3% and ‘other text’ 9.9% and the proportion of blank indications decreased from 82.1% to 6.1%.  In the 

group without pre-existing compulsory indications, credible indications increased from 22.0% to 46.0%. 

After accounting for this change in the reference group, the increase in proportion of credible indications 

attributed to the intervention is 40.8%. 

Conclusion: Making the indication field compulsory led to a large and significant increase in the 

proportion of antibiotics with a credible indication. The smaller increase for antibiotics without compulsory 

indications reflects other components of the concurrent antimicrobial stewardship campaign to improve 

indications. Following the intervention, there was a proportional increase in ‘other text’ and ‘rubbish text’. 

This illustrates the need for continuous monitoring and feedback to support good prescribing and 

communication. 

The interactive dashboard is a tool for monitoring and feedback. It allows selection of specific medicines, 

services, and dates for focused audit and quality improvement. 
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LABORATORY 

Role of Bacterial LPS in Colorectal Cancer 

STUDENT:  Jessica Permain 

 

SUPERVISOR(S) Dr Rachel Purcell and Dr Tamara Glyn 
 

SPONSOR:  Cancer Society – Malvern and Ellesmere Divisions  

 

Introduction: Colorectal cancer (CRC) is the second highest cause of cancer related deaths in New 

Zealand and the third most common cancer diagnosis globally. However, this cancer doesn’t just appear 

overnight. Initially small harmless growths known as polyps form in the colon, these growths become 

bigger and are called adenomas and finally they grow and form a cancer which is then able to spread to 

other regions of the body. Generally early detection of CRC allows for the cancer to be treated with either 

surgery or both surgery and chemotherapy. However, once a cancer has spread surgery isn’t an option and 

chemotherapy doesn’t always work. More recently, a novel treatment option known as immunotherapy 

looked to be a promising treatment for CRC that has spread. Immunotherapy works by allowing the 

immune system to recognise cancer cells, by blocking immune checkpoint proteins that the cancer 

expresses to hide from the immune system. Immune checkpoint proteins has been a great success in 

treating other types of solid tumours, such as melanoma. However, immunotherapy only appears to be 

effective in about 15% of all CRC patients. Studies have shown associations between different bacterial 

found in the tumour microenvironment and varying success or failure of immunotherapy treatment. 

Recently our group has identified three bacterial commonly found in the tumour microenvironment of CRC 

patients in the Canterbury region. Fusobacterium periodonticum, Bacteroides fragilis and Poryphromonas 

asaccharloytica are commonly found in varying distributions across CRC patients, each of these bacterial 

are form families that are known to influence the progression of CRC and the effectiveness of varying 

treatments. However, whilst there are known associations between these bacteria and tumour cells, it is 

unclear the mechanism by which this occurs. Novel research has identified lipopolysaccharide (LPS), a 

component of the bacterial cell membrane, as a potential functional link. It is well known that, dependent 

on structure LPS can either stimulate or suppress immune cells, yet very few have looked at this in the 

context of CRC, and this is what this study aims to do.  

Aims: The aim of this study is to determine the effect of bacterial LPS on the gene expression of PDL1, an 

immune checkpoint protein commonly targeted in immunotherapy. We also want to determine the effect of 

bacterial LPS on PDL1 protein expression on the cell surface.  

Impact: This research will provide an insight into potential bacterial interactions between tumour and 

immune cells. It will give more understanding to the variability of patient responses to immunotherapy and 

therefore improve further immunotherapy application and development. 

Method: To determine the effect of LPS on PDL1  gene expression, first HT29 and HCT116 colorectal 

cancer cells were treated with LPS as shown in Table 1.  

Table 1: LPS Treatments.  

Media – control  P. asaccharloytica 150ng/mL 

F. periodonticum 150ng/mL F. periodonticum 150ng/mL + B. fragilis 150ng/mL 

B. fragilis 150ng/mL  F. periodonticum 150ng/mL+P. asaccharloytica 
150ng/mL 

 

Once treated, RNA was extracted from the cells and converted into cDNA. Using cDNA. PDL1 gene 

expression was analysed using RT-qPCR. This allowed us to quantify gene expression for each different 

treatment.  

Then, to determine if the PDL1 protein was influenced by LPS, the cells were treated as shown in Table 1. 

Then cells were collected and a fluorescent antibody for PDL1 was added. Then using the flow cytometer, 

the amount of fluorescence was detected, which correlates to the amount of PDL1 present in the sample.  

Results: The HT29 cells showed a significant increase in PDL1 gene expression when treated with F. 

periodonticum LPS (p < 0.05). B. fragilis LPS and P. asaccharolytica LPS also showed a slight increase in 

PDLQ gene expression when compared to the control, however this was a smaller increase than that 
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observed from F. periodonticum LPS treatment. Interestingly when we combined F. periodonticum LPS 

with either B. fragilis LPS or P. asaccharloytica LPS the effect of F. periodonticum LPS was suppressed. This 

is further support to literature that states Bacteroides and Porphyormonas species have a possible 

protective effect in CRC.  

Unexpectedly, the HCT116 cell lines showed the opposite effect to that of the HT29 cells. F. periodonticum 

LPS showed a smaller increase in PDL1 gene expression than observed in the HT29 cell lines. However, 

both B. fragilis LPS and P. asaccharolytica LPS treatments resulted in a larger increase of PDL1 gene 

expression than that of F. periodonticum LPS. This result contradicts a lot of studies stating the protective 

effects of both Bacteroides and Porphyormonas. However, several studies have noted under certain 

conditions the structure of the LPS molecule from Bacteroides and Porphyormonas can change, and 

therefore we would expect its function to change, however this needs more research.  

 

Determining the presence of PDL1 protein on the cell surface has proven more difficult than first expected, 

so further research and optimization of this is required 

Conclusion: This study has shown that bacterial LPS is a novel functional link between the microbiome 

and tumour cells. F. periodonticum LPS can stimulate PDL1 gene expression in both HT29 and HCT116 CRC 

cell lines, and in HT29 cells this effect can be suppressed by co-treating with LPS from either B. fragilis LPS 

or P. asaccharolytica. HCT116 cell lines shown that LPS from B. fragilis and P. asaccharolytica increased 

PDL1 gene expression even more than F. periodonticum LPS. Whilst this finding was unexpected, it 

suggests the LPS may change structure under different conditions, however more research is needed in 

this area. 

 

This study has provided an insight into the role of LPS and how it may effect cancer progression and an 

individual’s varying response to immunotherapy. It has provided the ground work for further research in 

this novel area.  
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CLINICAL 

Oncology Patient and Cancer Survey to Inform Best Service Delivery 

STUDENT: Ella Robertson 

 

SUPERVISOR(S) Prof Bridget Robinson, Dr Kate Gardener, Dr Melissa James, 

Theona Ireton, Ruth Gerring, Dr Matthew Strother  

SPONSOR:  CDHB Oncology Trust 

 

Introduction: The COVID pandemic has profoundly altered the environment health care professionals 

and patients and their loved ones are working in. The ways we interact with patients have changed; we 

went from interacting with our patients face to face every day to a largely telehealth based approach with 

video and telephone appointments becoming the norm. Patients resources have changed very significantly 

where jobs have been lost, finances have changed and this may still continue to occur, and hence their 

ability to attend for their care affected. There are also significant psychological effects felt by most of the 

community, with varying degrees of feelings of isolation to anxiety due to the current climate playing on 

patients' vulnerabilities. The resource constraints within our DHB are also putting pressure on our service 

provision. We want to explore what our patient and family community are experiencing and find out what 

they think would work for them within the clinical context.  

Aims: To assess patient needs and preferences for care, after changes associated with COVID lockdown 

and ongoing uncertainty. We will also assess barriers to telehealth and abilities of patients to participate in 

video consultations. Our ultimate goal is to improve the way the Oncology Services deliver care to patients 

and families affected by cancer.  

Impact: This research has shown that overall, many of the experiences our patients are having within the 

Oncology Service are positive. However, we have identified many aspects of our service that we can look 

into and improve moving forward based on of what our patients and their whānau have been experiencing. 

We hope to use this data to advocate for patient feedback based change and deliver the best possible care 

for patients and whanau affected by cancer.  

Method: Over the first four weeks of the studentship, research and development of the survey was 

undertaken. After reviewing the CDHB Patient Survey Experience data both Inpatient and Outpatient, we 

found that the information specifically regarding the Oncology Service wasn’t covered and the number of 

Oncology patients represented in the data was not as large as we hoped to be able to inform our service, 

particularly with respect to Māori and Pasifika representation. We then developed a survey that 

encompassed five key areas of the Oncology service; demographics, appointment type, technology, 

logistics and COVID. The survey was implemented over a two and a half week time period. Individuals 

were approached prior to their appointments for assessment, follow-up, chemotherapy education, 

chemotherapy and radiation treatment. They were consented verbally with an information sheet and were 

then able to complete a hard copy version of the survey or use a QR code or URL to take them to the 

Survey Monkey platform we utilised on their own personal device. Those at their first specialist 

appointment were not included as they had yet to experience the Oncology Service. Collation and analysis 

was completed with support from Professor Chris Frampton and the Survey Monkey tools.  

Results: We approached 95 participants of which 71 completed the survey. The main age group for the 

participants was 45-65 years with 45.1%, and 60 (56%) were female. The majority identified as NZ 

European/Pākehā at 78.9%, and we had 7.0% identify as NZ Māori. 30 of 71 individuals had an 

appointment during COVID Level 2 or higher.  

Firstly, with respect to the different types of consultation; face-to-face, telephone and video, our results 

showed the following; 97% of patient’s had their first appointment with an Oncology doctor face-to-face. 

Face to face was also the most common type of appointment and 80% preferred face to face as opposed 

to a video or telephone appointment. The most commonly cited reasons for this preference were, “better 

connection, more personal”, “can read body language”, “easier to ask questions and communicate”. 

Second-most common was telephone appointments, experienced by 51 people with 28% finding it very 

easy, however there was also a large variability in response and 11% found it difficult. Nine individuals had 

experienced a video appointment, two of whom found it difficult (22%). 57.7% of individuals were not 

familiar with any form of video consultation platform such as teams or zoom, yet when asked if they would 
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require help with video consultations 87% answered no. 75% of patients preferred their appointments 

such as chemotherapy and a follow-up appointment on the same day.  

Secondly, our data supported a desire for better parking with 24 individuals of 62 describing this as the 

most difficult aspect of accessing the Oncology Service. However, the oncology service had provided 78% 

of the individuals with information regarding transport, of which 67% found this helpful.  

Thirdly, with respect the impact of the COVID pandemic and lockdown, 16% reported a significant change 

in personal circumstances, most commonly a change in finances. 100% of those reported this had an 

impact on their health and mental wellbeing.  

Conclusion: We concluded that many consultations and appointments worked well for our patients. At 

this stage there are some key factors we are considering when moving forward with this data. Our 7% NZ 

Māori participation shows that we need a better way of reaching these patients. We would like more Māori 

participants and are considering different ways in which we can reach them directly. From our results with 

respect to video consultations, there is conflicting information with respect to the type of help our patients 

would require if we had to move to a heavily video based consultation format. We want to explore in more 

depth video and telephone consultations to be able to best inform our service moving forward. We have 

also concluded we need more discussion and co-development with our patients and their whanau as we 

work to improve their experience. Our survey allowed patients the opportunity to feedback how they are 

experiencing the Oncology Service, and with this feedback also came many thanks and kind sentiments 

towards the Oncology Service, the staff and the treatment individuals were experiencing. We hope to 

feedback these thanks to the hard working staff of the Oncology Service, who despite working under trying 

circumstances during the COVID pandemic and with the pressure on service provision, have still managed 

to maintain the highest level of care. This has been reflected in what the patients have been experiencing 

and are grateful for in times when they are most vulnerable.  
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COMMUNITY 

The use of GnRH analogues in gender transitioning adolescents 

STUDENT:  Kaden Russell 

 

SUPERVISORS: Dr. Sue Bagshaw and Dr. Janet Spittlehouse 

SPONSOR:  University of Otago, Health Sciences Division 

 

Introduction: for some people, their innate sense of self does not fit with their biological sex. This 

experience is called gender dysphoria. Gonadotropin-releasing hormone (GnRH) analogues, also referred to 

as ‘puberty blockers’, are medications used to stop the production of reproductive hormones like 

testosterone, oestrogen, and progesterone. GnRH analogues have been used to treat precocious puberty 

and other conditions since the 1980s. More recently, they have been used by some youth who experience 

gender dysphoria to delay the onset of puberty, thereby preventing development of undesired secondary 

sex characteristics such as breasts, facial hair, and deepening of the voice. The primary aim of this treatment 

is to allow the adolescent more time to explore their gender identity without the stressors of puberty. 

However, this intervention is controversial. Those who advocate for the use of puberty blockers emphasise 

their benefits to mental health and their ability to reduce the necessity and complexity of certain medical 

procedures for those who choose to transition. Critics raise concerns about long-term adverse effects, 

particularly those on bone mineral density, brain maturation, and cardiovascular risk. Ethical debates around 

the ability of adolescents to consent to medical treatment, iatrogenesis, medicalisation of transgender 

individuals, and the experimental nature of puberty blocking treatment are the focus of much of this 

controversy.  

Aims:  

 compile and assess the current research on the use of GnRH analogues in gender transitioning 

adolescents, 

 form a tool of enquiry consisting of questions we would like to ask of medical records in order to gain 

insight into the topic of GnRH analogue use in New Zealand, and  

 assess the medical records of consenting participants at a youth health clinic. 

Impact: this research assesses the impacts of GnRH analogues on psychosocial and physical health, as well 

as the ethical debates around this topic. The research also aims to add information to GnRH analogue use 

in New Zealand because there is a considerable lack of research and data. 

Method: the research began with a literature search of OVID, PsychInfo, PubMed, and Medline databases 

for relevant research in the last 10 years using search terms such as transgender, gender dysphoria, 

adolescent, GnRH analogue and puberty blocker, amongst others. We only looked at research published in 

the last 10 years as there have been many changes in ideas about what gender is, and how that may not fit 

with the sexual parts of the body. Research was only included that examined the use of GnRH analogues 

alone, not studies that combined it with any other treatments. Findings were written up into a literature 

review divided into four sections: background, psychosocial impacts, physical impacts, and ethics. The major 

findings of the literature review will be used to form a tool of enquiry, determining the questions to be asked 

of the medical records. For this aspect of the research, a protocol was submitted to the ethics committee 

and approved. Participants who were eligible for GnRH analogues in the last five years were identified and 

contacted. Those who consent to be involved in the research will have their medical records assessed using 

the tool of enquiry. 

Results: the psychosocial findings of the literature review were mostly positive: improvement in global 

functioning, improved management of comorbid mental conditions (particularly anxiety and depression), and 

reduction in suicidality. Gender dysphoria remained largely unchanged, which is attributed to the fact that 

GnRH analogues do not remove unwanted features of an adolescents body, but rather prevent new unwanted 

features from developing. One study found a small decrease in IQ for male-to-female individuals, but not 

female-to-male individuals. The data on physical impacts of GnRH analogues is limited and evidence for long 

term outcomes are not yet available. The research indicates that there is a decrease in bone mineral density 
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with the use of GnRH analogues that appears to normalise after GnRH analogues are stopped and the new 

sex hormones are commenced (for those who choose to transition). There is a lack of evidence around the 

impacts of bone mineral density for those who do not receive new sex hormones. Cardiovascular risk appears 

to remain unchanged, although monitoring of blood pressure is recommended as there are case reports of 

increased arterial blood pressure. The effects on brain maturation are still unclear. The ethical concerns 

continue to be debated by experts, but include the following key topics: 

 Whether adolescents have the ability to understand and consent to medical treatment. The legality of 

this varies by country, but in New Zealand, the ability of adolescents to consent is up to clinician discretion 

to determine their capacity. In the UK, a recent ruling concluded that adolescents would not be able to 

consent to puberty blockers before the age of 16 years (this decision is being appealed). 

 Whether this treatment should be considered experimental. The best way to get evidence about the 

benefits and harms of drugs is to carry out a Randomised Controlled Trial (RCT). RCTs have been 

conducted on the use of puberty blockers for precocious puberty but not for gender dysphoria. Therefore 

some suggest that use of puberty blockers in gender dysphoric adolescents is experimental. However, it 

is practically very difficult to do an RCT in this case. Participants and researchers in the trial would know 

whose puberty is being prevented and this would create bias in the results. Additionally, participants are 

unlikely to consent to participating in a trial where there is a chance that they do not receive the desired 

treatment especially if they know they can get the treatment elsewhere. 

 Whether more harm is caused by giving or withholding treatment. Supporters of the use of GnRH 

analogues cite their benefits to psychosocial wellbeing, while critics cite the risk of reduced bone mineral 

density and infertility. 

 Whether this treatment prevents the resolution of gender dysphoria or influences adolescents to ‘become 

transgender’. Some critics suggest that puberty is essential to determine gender (though studies have 

not been conducted to show this), while others state that gender is determined before puberty. What is 

apparent from the research is that gender dysphoria tends to resolve in children, but if gender dysphoria 

is present in the early stages of puberty, it is much more likely to persist for life. 

Conclusion: the research shows the benefits of puberty blockers on mental and social wellbeing. 

Additionally, the research included in this review shows that many of the concerns about the use of puberty 

blockers are ethical (based on moral principles and beliefs), rather than physical. This review also highlights 

the need for unbiased and stringent research into the use of puberty blockers in gender dysphoric 

adolescents. Gender dysphoric individuals are increasingly seeking medical treatment and high quality 

research is not available yet but it is vital to provide optimal care. 
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COMMUNITY 

Māori preferences and perspectives on diagnostic tests used to diagnose 
gastrointestinal diseases and disorders 

STUDENT:  Lily Sanson 

 

SUPERVISOR(S) Dr Simone Bayer 

SPONSOR:  Ministry of Business, Innovation and Employment - National 

Science Challenge High Value Nutrition  

 

Introduction: Gastrointestinal diseases and disorders affect approximately a third of the population. 

These diseases of the gastrointestinal tract affect all ages from children to the eldery. Historical evidence 

suggests that while Māori have lower rates of gastrointestinal diseases than non-Māori, if they have a 

gastrointestinal disease, they present at later stages of disease and as more severe cases.  

It is very commonplace for Maori to experience inequity in the general healthcare system whether that is 

health access through to health outcomes. It is very unlikely that Maori with gastrointestinal diseases do 

not face this inequity also. There is important evidence showing that Māori are reluctant to undergo some 

standard diagnostic tests and procedures, such as colonoscopies due to various reasons. These may 

include past and current experiences with colonialism and racism, but also on cultural taboos or a lack of 

information. With this reluctance often comes a delay in diagnosis, which in turn leads to increased disease 

severity.  

Therefore, there is an urgency to improve the gastrointestinal Maori health delivery and research. This 

project focuses on identifying diagnostic testing methods that Maori prefer in order for these to be 

preferentially given. If successful this will aim to limit diagnostic delays and improve health outcomes.  

Aims: We aimed to design and programme the survey to investigate Maori preferences and perspectives 

on diagnostic tests used to diagnose gastrointestinal diseases and disorders. In addition, a significant 

portion of this project was identifying and establishing links to communities for reliable distribution. Finally, 

we aim to analyse the survey results when these are received. This analysis will hopefully provide valuable 

information for the medical field to improve Maori outcomes in health.  

Method: The survey is programmed into Qualtrics server. The survey includes a range of questions to gain 

the most insight into the general Maori population. The first several questions are general survey questions 

such as age, ethnicities, gender, education level etc. This follows onto more specific questions such as 

demographic and Te Reo proficiency. The survey concludes with the more relevant medical questions 

around past / future diagnostic testing and open ended interpretation questions.  
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Question Example: 

 

Results: The first steps I took was designing the survey context draft. This needed to be approved by the 

ethics committee and fortunately this went relatively smoothly. This led onto meeting with experts to gain 

insight and input into the project. With this we improved the original design.  

After we were happy with the final draft we began programming the survey into Qualtrics. Good progress 

was made and has ensured a strong basis for further editing. We met with further  

Maori health professionals to gain insight and knowledge of Maori in the medical field. These professionals 

provided useful opinions and perspectives on my project which greatly helped my project even further. We 

now have multiple organisations and people on board to participate in this project. This will greatly help 

the project succeed as more participants leads to greater yield of results.  

 

Conclusion: To conclude, it can be determined that with such a strong foundation and distribution system 

this project will be successful and lead to useful information being received. These results can therefore 

help to influence the funding and innovation of Maori preferred diagnostic testing. With this the aim is for 

positive Maori health outcomes to increase and influence the inequality Maori face in the health sector.  
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COMMUNITY 

Evaluation of Health Professional Online Learning Environment 

STUDENT:  Harris Sciascia 

 

SUPERVISOR(S) Amber Philpott and Suzanne Pitama 

SPONSOR:  Māori Indigenous Health Institute (MIHI) 

 

Introduction: The health workforce needs learners to develop cultural safety and security as opposed 

developing only cultural awareness (Francis-Cracknell et al 2018)1 Cultural security and safety correspond 

to clinician’s ability to apply information learned in appropriate environments, so the health inequities 

indigenous people face is lessened. A recent systematic review (Pitama et al 2018)2 identified the need for 

ongoing research within Indigenous health medical education, specifically the ongoing evaluation and 

quality assessment of curricula in order to determine changes in learners’ acceptance, knowledge and 

behaviour. This project evaluated and completed a quality assessment of one Hauora Māori postgraduate 

medical education courses, taught through the University of Otago, Christchurch - MIHI 501 Application of 

the Hui Process and Meihana Model to Health Professional Practice. 

Aims: 

1. Evaluate the current online sessions of the MIHI 501 Application of the Hui Process and Meihana Model 
to Health Professional Practice course. 

2. Improve the design of the online sessions of the MIHI 501 Application of the Hui Process and Meihana 

Model to Health Professional Practice course. 

Impact: To determine the acceptability and useability of the online sessions of the Application of the Hui 

Process and Meihana Model to Health Professional Practice course. 

Method: I utilised the follow four steps in my approach to this research project: 

1. I analysed the survey results using descriptive analysis, and thematic synthesis of free text answers, 
and discussed this analysis with members of the MIHI teaching team (content experts) to review my 

analysis. 
2. I reviewed; the quantitative and free text survey results, any feedback from the MIHI team, and then 

identify required changes to the online learning sessions. I then formulated a plan on which changes 
to MIHI 501 were feasible. Also, I considered how this plan might be informed by new teaching 

resources, and how these might be integrated into the ‘new look’ course 

3. I facilitated a formal peer review with colleagues from 4th year medicine and TI year of medicine, 
alongside engagement with the MIHI teaching team (content experts). 

4. I facilitated a focus group with health professional education experts in Hauora Māori, to review the 

amended/new resources developed. 

Results: 

Key observation Intervention to address 
concern 

Peer review feedback 

The survey data reported that 

many of the post graduate 
students identified that there 

were some difficulty navigating 
the online session due to their 

unfamiliarity with the Moodle 
platform. 

Through discussions with 

colleagues and the MIHI 
teaching team we identified the 

need to redesign the online 
module format to better support 
engagement and usability. 

The MIHI 501 content has 

been redesigned into 
interactive books. Each module 

has a corresponding 
interactive Moodle booklet that 

has different sections, each 
containing different activities 

such as readings, games, and 

so forth. Additionally, each of 
the readings have been 

inserted into the booklet as 
opposed to following a link. 

The medical education experts 

strongly agreed that the interactive 
book layout will improve the 

navigation of the course. They 
further agreed that embedding the 

articles into the booklets increases 
usability. Although, they suggested 

an extra Moodle section where 

these resources can be downloaded 
for later review. 

The peer review group commented 
that a Moodle help animation video 
could help combat further Moodle 
issues and thus improve useability. 

Whilst many in the survey 

agreed the topics and activities 

To guarantee that the key 

learnings and content is 

The panel on the peer review team 

were highly impressed by the 
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were presented in a logical and 

coherent sequence, not many 
learners strongly agreed. Upon 

reflection with my colleagues 

and the MIHI teaching team we 
decided to redesign the online 

sessions so that the learner 
understood the key objectives of 

the session, and how each 
component of content linked 

together.   

followed in a logical order, I 

decided to make animated 
introductions and outros to 

each interactive book (as 

discussed above). These 
animations allow for a clear 

sequence within an online 
session, and between all 

sessions of the MIHI 501 
course.   

animation introduction and outros. 

They saw that the learning 
objectives of each module are 

clearly demonstrated in the 

introductions and reinforced in the 
outros, allowing the learner to 

understand the key concepts from 
each module. Furthermore, the 

group explained that introductions 
and outros provide better structure 

and order to each module. 

The survey identified a need for 
the content to incorporate more 

health professions other than 
just general 

practitioners/medical doctors. 

I worked alongside the MIHI 
team and identified new 

readings that reflected the 
MDT makeup of the MIHI 501 

course and have identified the 
need to incorporate other 

resources (e.g., video) that 
further reflected other health 

disciplines.   

The peer review team agreed that 
further resources should be 

available to encompass other health 
professions. 

Through discussions with both 
my colleagues, and the Hauora 

Maori Vertical Module Teaching 
Team, we identified the need to 

further support learning on the 

Hui Process and Meihana Model. 
This included the need to 

include new interactive 
resources. 

To cement their learning, I 
created some drag and drop 

resources for the Hui Process 
and Meihana model, as well as 

re-designing the Te Reo 

module pre-existing drag and 
drop. These learning methods 

are well documented at 
promoting engagement with 

course content. 

The interactive games impressed 
the medical education experts. 

They agreed these types of learning 
activities can improve engagement 

in the course and can further 

reinforce the knowledge taught in 
MIHI 501. 

 

Conclusion: This research project was able to identify areas of concern, that could further support the 

useability and acceptability of the online sessions of this postgraduate course in Hauora Māori.  The key 

concerns were related to the design, lack of clinically diverse content that reflected all learners undertaking 

the course, and the current way the online sessions are structured.   The focus group ratified that the 

changes to the online learning sessions had achieved its aim of increased acceptability and usability. These 

changes will now be incorporated in the MIHI 501 2021 course.   
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COMMUNITY 

Improving understanding of the benefit to clients and the economic 
benefit of continence rehabilitation in the community 

STUDENT:  Holly Seigne   

 

SUPERVISOR(S)  Virginia Maskill Gill Coe Santé Beasant Lisa Cowap 

SPONSOR:  Nurse Maude Association 

 

Introduction: Urinary incontinence is a significant health care problem, affecting around 17% of adult 

women across New Zealand, the true prevalence difficult to determine as incontinence is under reported 

due to stigma. Understandings of urinary incontinence as a symptom to be managed, rather than as a 

problem to be treated has resulted in spending placed towards management products rather than active 

treatment plans, such as those provided by a physiotherapist. Yet Nurse Maude association, a community-

based health care provider, have reported success with such plans. Active treatment has been seen to 

prevent ongoing urinary incontinence issues, indicating that investment into this area may permit for 

significant cost-savings lost-term, alongside ensuring women receive appropriate form of care.  

Urinary incontinence is a particularly important area to research, as the ongoing stigma which is commonly 

experienced by the affected person can be a barrier for people to participate in research studies. This 

prevents etc. prevent research which allows reflection on responsivity of current health services. A 

significant unmet need exists within New Zealand as two thirds of women who experience bladder control 

problems fail to seek help to address the issue as they believe it a normal female problem which cannot be 

treated. Furthermore, those over the age of 65 are particularly vulnerable to incontinence issues, which is 

important to recognise as New Zealand has an the increasingly aging population. These factors indicate the 

importance for further research and financial investment to occur to address the issues pertaining to 

urinary incontinence.   

Aims: The aim of this research was to improve our understanding of the positive impacts of continence 

rehabilitation, and potential savings on incontinence products women experience urinary incontinence. 

Impact: By increasing our knowledge and understanding of the health and wellness benefits and 

cost savings, the District Health Board/Ministry of Health  may be willing to invest more health dollars 
in physiotherapy rehabilitation, rather than the more costly and lifelong investment of incontinence 
product use. 

Method: Initial stages of the literature review process involved collaborative discussions with the summer 

student (Holly Seigne) and her academic supervisors (Virginia Maskill and Gill Coe) and consultation with 

women’s health Physiotherapist Santé Beasant and Lisa Cowap (service manager at Nurse Maude) to 

decide on the scope of research (e.g. key population, relevant vs irrelevant interventions). Initially the 

research was exploratory with all types of literature to be included. Sub-aims were to investigate current 

best practice frameworks, cost-effectiveness of physiotherapy and impacts on QoL. Consequently, searches 

on existing reviews which were within the scope of this research project were conducted, including for 

integrative reviews. The integrative review format was selected as it allows a broad range of literature to 

be synthesized, to build upon current understandings of health-related problems and is argued to have 

direct applicability when developing policy.  

Two integrative reviews by Cave (2017) and Cera and Twiss (2018), both had focus on improving 

incontinence services and furthering professional understanding, however focus on physiotherapy. 

Consequently, a gap in the literature was identified and a search strategy formulated alongside a Health 

Science Librarian to retrieve relevant literature across 4 data basis: MEDLINE, EMBASE, CINAYL and 

PYSCHinfo. However, given the exploratory nature of an integrative review, the amount of literature 

retrieved to be examined within the 5-week time frame of the project, permitted for a refining of the aim 

and scope of the project. Consequently, a focus on Randomised Control Trials occurred, which examined 

the efficacy of physiotherapy treatment for urinary incontinence A body of evidence which indicated 

efficacy would also work to strengthen the successful clinical experiences of patients and physiotherapists 

at Nurse Maude. The refined search strategy was then re-run through aforementioned data basis, 

retrieving 158 results which reduced to 125 results after the duplicates were removed. The literature was 
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then reviewed in a three stage screening process to ensure the studies selected matched inclusion criteria. 

The first two stages (title then abstract screening) undertaken by the summer student. The final stage (full 

text screening) which included a critical appraisal was completed in conjunction with academic supervisors 

Virginia Maskill and Gill Coe. The final number of studies which met the project’s inclusion criteria and the 

Johanna Briggs Critical Appraisal checklist 70% cut-point numbered 14 and were included in the review.   

Results: This literature review included 14 studies which included a total of 2,412 women from 11 

countries. Length of intervention was most commonly 12 weeks and follow-ups ranging from the 

commencement of treatment to one year. 13 of the studies were two arm and one study was a three arm 

RCT. Studies can be categorized into pregnant/post-partum or middle-aged/post-menopausal (49-67) 

women. The aims/investigations across the studies included efficacy-based (investigating how well specific 

physiotherapist-based intervention improved UI symptoms and/or QoL) or comparison based studies. 

Comparison based studies utilized two or more physiotherapy treatments or tools to determine if one is 

more effective. The majority of the interventions were based in, or included pelvic floor muscle training 

(PFMT), the established and recommended first-line of treatment for UI alongside changing lifestyle 

factors. The physiotherapy programme provided also comprised an initial health education component 

followed by supervised in-clinic sessions and home-exercises.  

Across 8 of the comparison based studies, primary and secondary outcomes did show trends of efficacy, 

although interestingly not consistently revealing one specific technique to be more effective than another. 

The 4 pregnancy studies retrieved results were inconsistent, however existing systematic reviews 

examining PMFT specifically indicated success of treatment which may indicate inconsistency was due to 

the small number of studies examined. Both of the remaining studies, which specifically examined efficacy 

of physiotherapy as a service, revealed success through improvement of symptoms. Two important 

findings retrieved from the review were that efficacy of treatment is dependent on if women are taught 

how to contract their pelvic floor muscles correctly (the basis for physiotherapy treatment) alongside 

frequency of physiotherapy supervision. It is important to note comparability of studies was compromised 

due to variability across study methodology. For example, inconsistency in protocol used for treatment e.g. 

amount of time spent with the physiotherapist, length of treatment, at home vs clinic treatment etc. 

Additionally, outcome measures used varied significantly (self-reported questionnaires, pad-test, bladder 

diaries etc.) which compromised strength of conclusions drawn. Final important observations made were a 

lack of long-term follow ups (longest was 1-year) and that none of the studies were conducted within the 

New Zealand context.  

Conclusion:  It can be concluded the evidence re-iterates the success which Nurse Maude has reported 

regarding active treatment plans for treating Urinary Incontinence. However, a gap in the literature is 

evident regarding comparison of physiotherapy as a service to other forms of urinary incontinence 

treatment (e.g. standard antenatal care, management products, care given by a General Practitioner). A 

further ongoing literature review into other aspects of literature e.g. qualitative studies and grey literature 

is in the early stages of planning, to further strengthen findings from this review, and permit for an all-

encompassing understanding of the benefits of incontinence physiotherapy. This will also include 

examination of the cost-benefits of physiotherapy vs use of products. 
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COMMUNITY 

Utilisation of community-based follow-up after treatment of high-grade 
cervical abnormality 

STUDENT Grace Sullivan 

 

SUPERVISOR(S) Peter Sykes, Carrie Innes, Bryony Simcock, Helene 

MacNab 

SPONSOR Canterbury Medical Research Foundation 

 

Introduction: Approximately 160 women are diagnosed with cervical cancer and 60 women die annually 

from this disease in Aotearoa. Women who receive treatment for high grade cervical abnormalities have an 

increased risk of recurrence and of cervical cancer despite treatment. Therefore, it is important they receive 

comprehensive follow-up. The NZ National Cervical Screening Programme (NCSP) guideline regarding follow-

up protocols for high grade cervical changes altered in April 2020. Previously, women received repeat 

colposcopy and cervical cytology sample within 9 months post-treatment, undertaken in the hospital-based 

colposcopy clinic. The audit standard target for this recommendation was that 90% of women treated for 

high grade cervical abnormalities receive follow-up within 9 months. However, the guideline now stipulates 

follow-up must involve co-testing for cervical cytology and human papillomavirus (HPV), which is to be 

undertaken by the woman’s smear-taker in the community at 6 and 18 months post-treatment. This change 

to guidelines may have altered rates of timely follow-up. There are different barriers to accessing primary 

(community-based) and secondary (hospital-based) care services which could influence these rates. Barriers 

include the cost of attending appointment, transport access, parking, childcare and time off work. The 

national Covid-19 lockdown also reduced colposcopy clinic capacity, especially over the period of 23 March - 

13 May 2020. While colposcopy treatment for high grade cervical abnormalities continued in the CDHB during 

this time, it is possible that appointment attendance was reduced. These factors have prompted this 

investigation into whether rates of follow-up have changed since the new guideline was implemented.  

 

Aim: To compare rates of follow-up between two groups of women treated for high-grade cervical 

abnormalities before and after an NCSP follow-up guideline change. Rates of follow-up in the earlier group 

will also be compared to the previous audit standard (90% followed-up within 9 months). The findings of 

this investigation will allow us to inform policy at a local level within the CDHB regarding the new NCSP 

guideline change.  

 

Method: This study is a retrospective review of data from two cohorts of women who received colposcopy 

treatment for high grade cervical abnormalities during the periods of 1 December 2018 – 1 June 2019 and 1 

December 2019 – 1 June 2020, respectively. Due to Covid-19, the April 2020 guideline change was approved 

to retrospectively apply to women treated from 1 December 2019 onwards. Eligible women were identified 

via the Gynaecology Plus colposcopy database and their data were de-identified. Data gathered included 

follow-up dates and investigations logged in the Health Connect South Database. Alongside this, 

demographics including age, ethnicity and post-code of women in both groups were recorded. We also 

determined the proportion of women with an abnormal cervical cytology at follow-up, and subsequently 

whether they were referred back for further assessment at colposcopy clinic. 663 women were identified 

from the Gynae Plus Database. 393 were excluded for reasons such as receiving treatment outside the 

indicated timeframes, receiving follow-up outside the DHB, having had a hysterectomy prior to their follow-

up or not having a diagnosis of a high-grade cervical abnormality. Cohort 1 included 123 women. Cohort 2 

included 147 women, however, in order to make comparisons between the two groups, only women who 

had 9 months follow-up available at the time of data entry were included in some of the analyses (124 

women). This study gained ethical approval through the University of Otago Ethics Committee (reference 

number HD20/113, approved 15 December 2020). Analysis was undertaken using the statistical software 

programme STATA (StataCorp. 2013. Stata Statistical Software: Release 13. College Station, TX: StataCorp 

LP). 

 

Results:  

Demographics: The median age for cohorts 1 and 2 were 34 (range 20-73) and 35 (range 21-65), 

respectively. 13% of women across both cohorts were Māori (cohorts were grouped together due to small 

numbers). Across both cohorts, there was no difference in the proportion of Māori women were followed-up 
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within 9 months compared with non-Māori women (40% v 33%), (Fisher’s exact test two-sided, p = .70).  

However, due to the low number of Māori women, this comparison had low statistical power.  

2019 Audit standard analysis: The 90% standard for follow-up within 9 months was not met, as only 25% 

of women treated in the first cohort were followed-up within 9 months. Instead, it was 15.5 months post-

treatment before 90% of this earlier cohort were seen back in colposcopy clinic. 

To date, all women in the second cohort are at least 7 months post-treatment. 72/147 (49%) of these women 

are still awaiting follow-up despite the guideline stating that follow-up in the community should take place 

at 6 months post-treatment.  

Of the 124 women in Cohort 2 who have data for 9 months post-treatment, 52 (42%) women were followed-

up within 9 months. Women in this cohort were predominantly referred back to colposcopy clinic, with only 

19% referred to the community for follow-up after their treatment. However, of women referred for 

community follow-up, 88% were followed-up within 9 months. The small numbers are a limitation to the 

generalisability of these statistics. Therefore, more data is required to facilitate more reliable analysis. 

Across all women who attended follow-up in the community across both cohorts (n=30), 5 women received 

a smear test only. 

In keeping with current literature regarding abnormal results at follow-up after treatment for high grade 

cervical abnormality, approximately 25% of women in both groups were found to have abnormal results 

such as positive HPV test and changes on cytology requiring further follow-up at hospital clinic.  

 

Conclusion: The 90% standard set for follow-up prior to the guideline change was not met due to significant 

hospital resource constraints. Although the numbers are small to date, it appears that community-based 

follow-up has been more timely than hospital follow-up. Therefore, we will be working with colposcopy clinic 

to refer women who currently await follow-up back to their community provider. This will not only expedite 

the follow-up process for those women still waiting, but also reduce the waitlist pressure on the hospital 

colposcopy clinic. Further to this, so far it appears that Covid-19 has not negatively affect rates of follow-up 

for the second cohort, as they are improved compared to the first cohort (42% vs 25%). Data will continue 

to be gathered on the guideline change for ongoing analysis of rates of follow-up. Sufficient follow-up relies 

on co-testing with both the HPV and cytology tests, and 17% women who received community follow-up 

received only a cytology test. To prevent errors such as this, discussion with local laboratories will be initiated 

regarding the possible introduction of compulsory HPV testing if cytology is requested for women with a 

recent history of a treated high grade lesion. 
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Acceptability and validity of the M-ACE for older New Zealanders 

STUDENT Karen Suresh 

 

SUPERVISOR(S) Dr Matthew Croucher, Dr Susan Gee 

SPONSOR Alzheimers New Zealand Charitable Trust & Health of Older 
People Service Level Alliance 

 

Introduction: With an aging population, the number of people living with dementia is expected to 

increase globally. Cognitive screening tests are an important tool in the detection, diagnosis, and follow-up 

of dementia.  An early diagnosis of dementia can allow for prompt symptom treatment, support, and future 

planning. Until recently, the recommended cognitive screening tool for use in general practices in New 

Zealand was the Montreal Cognitive Assessment (MoCA). The MoCA is a validated screening test which 

assesses multiple cognitive domains. However, soon all users of the MoCA will be required to pay for 

certification. In response to this, another cognitive screening test, the Mini-Addenbrooke’s Cognitive 

Examination (M-ACE) has been recommended for use in New Zealand primary care and non-dementia 

specialist services from 2020 onwards. The M-ACE provides the user with a standardised ‘snapshot’ of a 

person’s cognitive function and is currently free to use. In previous studies, it has been noted that the M-

ACE has a high sensitivity for dementia. The M-ACE takes 5 minutes to administer, whereas the MoCA can 

take up to 15 minutes. This is relevant in New Zealand where GP appointments are often limited to 15 

minute durations. The relevant literature suggests that the sensitivity (the ability to detect dementia when 

it is present) of the M-ACE is comparable to the MoCA. However, there is currently a lack of research into 

the use of the M-ACE in NZ and in general practice. 

Aim: This study aims to assess the acceptability and concurrent validity of the Mini-ACE in New Zealand 

primary care. 

Impact: The Mini-ACE is the newly recommended cognitive screening test for New Zealand primary care 

and non-dementia specialist services from 2020 onwards. However, there is currently a relative lack of 

research into using the Mini-ACE in New Zealand and in general practice. The present study will therefore 

provide useful evidence to inform the move to a new cognitive screening test. 

Method: This study recruited general practice patients, aged at least 65 years to complete both the M-ACE 

and the MoCA. 30 participants were given invitations to the study by the receptionists and medical staff at 

three different general practices across Christchurch. The order of the tests was randomised, and the time 

taken to complete each test was recorded along with the scores. The participants completed a 

questionnaire about relative acceptability of the measures upon their completion of the two cognitive tests. 

The results of each cognitive test performed was sent to the participant’s GP. The data from a parallel 

study in Auckland will later be combined with the data from this study. 

Results: 30 patients were included in the analysis, of which 22 (73%) were female. The majority of the 

participants identified as New Zealand European. The group ranged in age from 66.2 to 86.7 years old, 

with a mean age of 74.4 years (SD = 5.95). On average, patients had spent 12.9 years in formal 

education.  

The acceptability analysis included a statistical comparison of the completion time and the acceptability of 

the measures. We found that the M-ACE achieved a high level of acceptability to the older adult population 

of this study. A significant proportion of older adults (76.7%) reported that the M-ACE was shorter than the 

MoCA. 26 patients (86.7%) found the M-ACE to be less stressful to complete than the MoCA. The majority 

of participants (80%) perceived the M-ACE to be less burdensome to complete. A greater proportion of the 

group preferred the M-ACE over the MoCA. 43.3% of the group indicated that the tests were equally 

understandable. Of the remaining participants, a majority preferred the M-ACE. 

The average length of time to complete the Mini-ACE was 4.4 minutes which was significantly shorter than 

the MoCA (11.4 minutes). We assessed concurrent validity by looking at the correlation between the M-ACE 

and the MoCA scores. This was assessed via the calculation of Spearman’s correlation coefficient (r) which 
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was found to be 0.61, which is indicative of an extremely strong correlation between the two tests. This 

suggests that the use of the M-ACE may yield the same results as the MoCA.  

Conclusion: In conclusion, the M-ACE has been well-received by the older adult population of this study 

and its scores have correlated with the MoCA. Patients found the M-ACE to be user-friendly and 

comprehensible. It is hoped that the results of this study will help GPs feel more comfortable using the M-

ACE in their practice.  
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Can we improve cancer research priorities and cancer immunotherapy in 
Christchurch? 

STUDENT:  Millie Taylor 

 

SUPERVISOR(S) Associate Professor Gabi Dachs, Associate Professor 
Margaret Currie, Professor Bridget Robinson 

SPONSOR:  Cancer Society – Canterbury West Coast Division, Ellesmere 
and Malvern Groups  

Cancer Research Priorities  

Introduction: Cancer is a major health issue in New Zealand and a large focus of medical and health 

research. This research has led to vast improvements in cancer screening and treatment and therefore 

greatly increased survival. Predominantly, cancer research priorities are set by researchers which include 

scientists and clinicians. However, it is unknown if these research priorities align with those of the patients 

with cancer and their family/whānau and carers.  

Aims: To determine the cancer research priorities of the Christchurch community who live with the 

disease. 

Impact: The Cancer Research Priorities survey is an opportunity for those who live with cancer and their 

family and whānau to express their opinions and values on research topics in cancer. The results of this 

survey may support the importance of current research or guide future research directions to better meet 

the needs of the community. 

Method: Ethics approval for this study was obtained from University of Otago Human Ethics Committee 

(H20/150). A paper-based Cancer Research Priorities survey was designed for both cancer patients and 

their carers. This survey was designed to take no more than 10 minutes and contained guided questions, 

keywords and free text sections. Participants were approached and consented in the Oncology Outpatients 

and Radiation Therapy waiting rooms. The data was analysed using MS-Excel. 

Results: A total of 151 participants were recruited, which included Oncology patients and their families, 

whānau and support people. Of those 151 participants, 99 

were patients and 52 were carers, and included 14 who 

identified as Māori. In the guided questions section, 

participants found research into all aspects of the cancer 

journey to be of high or very high priority, with research 

into improving cancer outcomes deemed the most 

important. In the keywords section, most participants 

listed cancer screening as most important and in need of 

future research. Patients in particular selected research 

into specific cancer types (such as breast and bowel 

cancer), whereas carers also listed reducing side effects 

and improving quality of life (Table 1). The majority of 

Māori participants listed breast cancer, cannabis and 

cancer and inherited cancer as important topics to 

research further (Table 1). When prompted to describe 

key areas to study, the dominant themes from all 

participants included diet and cancer, environmental risk 

factors and causes, Māori health and tikanga practices, 

and complementary and alternative therapies. 

Conclusion: This survey identified the research priorities of people living with cancer in Canterbury. It 

highlighted a range of areas within cancer research that are of high priority to the community.  Research 

into these topics may therefore better meet the needs of the people the research hopes to serve. Our 

findings will be distributed to researchers and the community, and may guide future research directions in 

New Zealand/Aotearoa. 

Cancer Immunotherapy and vitamin C  

Table 1: Cancer research priorities of those living 

with cancer in Canterbury. 
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Introduction: Immunotherapy is an increasingly used cancer treatment, particularly for metastatic 

melanoma. This treatment increases the effectiveness of the patients own immune system which allows it to 

identify and attack cancer. While promising, immunotherapy can have serious life-threatening side effects 

and the response is variable. This project will research the reasons for this variation and to determine if 

vitamin C can be used as a biomarker to predict side effects and response to treatment.  

Aim: To recruit patients undergoing immunotherapy to determine their vitamin C status and to study the 

reasons for severe side effects and poor response. 

Impact: This research into immunotherapy for cancer patients will improve our understanding of the vitamin 

C requirement of this group of patients. It may also help determine the underlying molecular reasons for life-

threatening side effects and poor response. With such data we can propose treatment modifications with the 

ultimate goal of improving the outcome for patients with cancer.   

Method: Ethics approval for this study was obtained from the NZ Health and Disability Ethics Committees 

(18/STH/223/AM03). Patients with a confirmed diagnosis of cancer and who were receiving immunotherapy 

were approached at the Oncology Outpatients day ward at Christchurch Hospital and invited to participate 

in the study. Patients who consented, completed a health questionnaire which included age, gender, weight, 

height, smoking status, ethnicity, exercise, vitamin C supplementation and a 24-hour dietary recall. The 

patients NHI was also recorded for future clinical follow-up. Each patient provided a small blood sample 

(5mL) on the day of recruitment before their therapy infusion. The blood sample was taken by an Oncology 

Day Ward nurse. The blood sample was immediately transferred to ice and centrifuged to isolate plasma and 

rapidly frozen at -80oC. Samples were processed in batches for vitamin C analysis using high performance 

liquid chromatography (HPLC). The data was analysed using MS-Excel.  

Results:  A total of 34 patients with cancer receiving immunotherapy were recruited at Christchurch hospital, 

with 29 of which analysed and presented below. Across the group, most patients were male, average age of 

67 years and most identified as NZ European. 

Approximately half of the patients (48.3%) had 

adequate levels of vitamin C (>50M), but 51.7% of 

patients had inadequate to deficient levels of vitamin 

C.  Previous research by our group looked at vitamin C 

levels from pre-surgical patients and patients receiving 

chemotherapy. When this data was combined with 

current data (Figure 1), it illustrates that a larger 

proportion of patients who receive immunotherapy 

have low levels of vitamin C compared to patients 

receiving chemotherapy and pre-surgical patients. 

There was no significant difference between the 

amount of vitamin C consumed between the cohorts.  

Conclusion: The results show that a significant 

number of cancer patients in Christchurch receiving 

immunotherapy do not achieve adequate levels of 

vitamin C. The reason for these results is unknown but it suggests there may be a place for vitamin C 

supplementation within cancer therapy. Further investigation using follow up clinical information will 

determine if vitamin C can be a predictive biomarker for immunotherapy response.   

Figure 1: Plasma vitamin C status of three cohorts 

of patients with cancer at Christchurch hospital. 



SUMMER STUDENTSHIP PROGRAMME 2020-2021| UNIVERSITY OF OTAGO, CHRISTCHURCH 

71 

CLINICAL 

Apathy and executive function in Parkinson’s disease. 

STUDENT:  Nasya Thompson 

 

SUPERVISOR(S) Dr Campbell Le Heron, Dr Michael Macaskill 
 

SPONSOR:  Canterbury Medical Research Foundation 
 

 

Introduction: Parkinson’s disease (PD) is a common neurodegenerative disorder that causes widespread 

motor, cognitive and behavioural disturbances. Apathy is one of the most common neuropsychiatric 

manifestations in PD and significantly contributes to diminished quality of life, increased levels of disability, 

and increased carer burden. Apathy is often viewed as a multidimensional construct which dissociates 

motivation into domains that include behavioural, social, emotional and cognitive. Numerous self-report and 

clinician administered questionnaires have been developed to assess apathy in this multidimensional manner, 

however, it is unclear whether all of these domains are altered in PD. Furthermore, none of these measures 

looked to examine the social aspect of apathy, which led to the development of the Apathy Motivation Index 

which categorises apathy in to social, behavioural and emotional domains. 

Whilst apathy is a discrete symptom of PD it also displays conceptual and clinical overlap with other 

comorbidities such as alterations in mood (including depression and anxiety) and cognitive functioning (such 

as executive function and visuospatial function). However, research in to these relationships is limited and 

incongruent. 

Aims:  

1) To validate the use of the AMI as a measure of apathy in PD and examine the total and subdomain 

scores. 

2) To examine the total and subdomains of apathy and two distinct cognitive functions – executive and 

visuospatial – that are linked to stable, or progressive cognitive impairment respectively. 

3) To examine the relationship between subdomain scores of the AMI and other comorbidities including 

depression and anxiety. 

Impact: It has been estimated that apathy is present in around 30-40% of PD patients and is increasingly 

recognised as one of the most debilitating and complex aspects of the disease. Although it is significantly 

prevalent, it is often overshadowed by the more overt motor symptoms, leading to under-recognition and 

undertreatment. This research highlights the prevalence and multidimensional nature of apathy in PD and 

may help in guiding the development of more effective, selective treatments for apathy in PD. 

Method: We administered the Apathy Motivation Index (AMI); a new self-report measure of apathy which 

has been rigorously validated in healthy people, to 250 participants in the NZ Brain Research Institute 

longitudinal PD cohort. We then followed up with a reminder email and phone calls at 1-2 weeks after sending 

the initial email. 153 participants responded to the survey and 1 participant was excluded due to incomplete 

responses. The participants within the longitudinal cohort had already undergone extensive 

neuropsychological testing including executive and visuospatial testing, and completed questionnaires 

assessing anxiety and depression. 

Data was analysed using RStudio software. The dependent variables (apathy and its sub domains), were 

compared using independent-sample t-test, chi squared, mixed model ANOVA, and a generalised linear 

regression model. 

Results: Using the cut-off scores for moderate and severe apathy as proposed by Ang et al.,. (2017), 26 of 

the 153 participants were found to be apathetic overall (5 controls and 21 PD participants). When taking in 

to account the subscales 38 of the 108 participants in the PD group (35%) were found to be apathetic on at 

least one dimension. In the control population 13 out of the 45 participants (30%) also displayed pathological 

levels of apathy. 

There was no significant main effect of group (healthy controls and Parkinson’s disease participants) 

(F(1,151)=2.225, P=0.138), however, there was a significant interction between group and subscale 

(F(2,302)=7.773, P<0.001). Specifically, this was driven by PD patients having signfiicantly higher social 

apathy scores relative to controls (P<0.05). There was also a trend towards higher rates of behavioural 
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apathy in PD compared to controls, however this finding was not statistically significant (P=0.137). Emotional 

apathy did not did not differ between the two groups (P=0.376) (see figure below).  

A B 

Figure 1: PD patients exhibited significantly greater levels of social apathy compared to the control group, and also 
displayed a strong trend towards behavioural apathy (A). Increased total apathy is associated with increased levels of 
deoression in the PD group (B). 

 

There was no significant association between total apathy scores and executive functioning or visuospatial 

function in our PD group (EF: F(1, 105)=3.137, P=0.0795, VS: F(1, 105)= 0.092, P= 0.7622). 

Participants within the PD group who were more apathetic overall were more likely to be depressed (F(2, 

104)= 5.148, P<0.01). When assessing the relationship between AMI subscores and depression, behavioural 

and social apathy but not emotional were significantly associated with depression (behavioural: F(2, 104) 

= 5.065, P<0.01, social: F(2, 104) = 6.869, P<0.01, emotional: F(2, 104) = 0.5227, P = 0.348).Patients 

who had higher levels of emotional apathy were more likely to have increased levels of anxiety (F(2, 104) = 

6.334, P < 0.01), but there was no association with behavioural or social apathy (P > 0.05). 

Conclusion: We show that not all aspects of motivation are impaired in PD. Specifically we found increased 

levels of social and behavioural but not emotional apathy – a pattern also seen in the one previous study to 

assess these dimensions. We did not find any significant relationship between apathy and either executive 

or visuospatial functioning. This suggests that these cognitive processes are not crucial to the development 

of disordered motivation, and that previous mixed associations between apathy and executive functioning 

may simply co-occur as an epiphenomenon of damage in prefrontal striatal cortical circuitries. Finally, in 

patients with PD, depression was found to be related to behavioural and social apathy but not the emotional 

dimension which instead was associated with increased anxiety. These findings are in line with the current 

literature and provide further insight in to understanding the relationship between apathy and other comorbid 

states that commonly arise in PD. 
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Assessing changes to children’s lives after fixing their teeth under 
general anaesthesia 

STUDENT:  Riley Thoroughgood  

 

SUPERVISOR(S) Dr. Arun Natarajan, Professor Murray Thomson, Dr. Mani 
Ekambaram  

SPONSOR:  Canterbury Branch of the New Zealand Dental Association  

Introduction: Early childhood caries (ECC), decay of the baby teeth, is a chronic yet preventable disease 

that affects more than 41% of New Zealand children aged 2-11 years old. Treatment for ECC is invasive, 

often necessary under general anaesthesia (GA) and is the leading cause of preventable child hospital 

dental admissions in New Zealand. Improving the oral health of children in New Zealand has been an 

ongoing focus of the Ministry of Health; however, the burden of ECC is ever-increasing, and children can 

wait up to 12 months on the GA waitlist before receiving their treatment. Untreated caries in young 

children leads to negative physical and psychosocial effects on them and their whanau. The pain and 

abscesses associated with ECC can impact a child's ability to speak, eat, and sleep normally. Premature 

loss of teeth due to ECC can lead to various implications for a child's overall growth and development. All 

of this has implications for a child’s oral-health-related quality of life (OHRQoL) and can substantially affect 

a family’s day-to-day functioning.  

Aims: (1) to determine whether treatment for ECC provided under GA by the paediatric dental team 

at the Christchurch hospital dental unit is improving the patients’ OHRQoL; (2) to investigate the 

sustainability of this improved OHRQoL; (3) to investigate the role that family functioning plays and to 

see whether certain family characteristics impact a child's benefits from the treatment; and to 

determine for the extent to which the improved OHRQoL depends on the type of treatment provided.  

Impact: Current literature shows that treatment for ECC under GA does improve children's OHRQoL, but 

the current study aims to provide evidence for this within the Canterbury context. The impact of family 

functioning and treatment type on the sustainability of the improved OHRQoL are also being investigated; 

this information could be used to advocate for continued resourcing for the current Christchurch District 

Health Board oral health services (CDHB OHS).  

Method: Parents/Caregivers of children receiving treatment under GA for ECC at the Christchurch Hospital 

Dental clinic were recruited to be part of our study if they met the inclusion criteria outlined below. Those 

meeting the exclusion criteria were not invited to be part of the study. 

Inclusion Criteria: Parents/Caregivers of children, aged between 12 months and 10 years, receiving elective 

dental treatment under GA for ECC through the Christchurch Hospital Dental Clinical Services.  

Exclusion Criteria:  

1. Children aged outside the age range 

2. Children with caries in their secondary dentition  

3. Children being treated for enamel defects  

4. Children with special health care needs  

5. Families that required interpreter services  

 Consenting participants were asked to fill out a validated questionnaire on the day of their child's GA 

appointment (baseline) and to complete subsequent surveys at 4 weeks, 6 months and 12 months 

following the appointment day. Follow-up surveys were sent out via email or by post (with a self-addressed 

prepaid envelope attached) according to participant preference. 

 The Questionnaire consisted of the self-administered, 8-item, short-form parent/caregivers’ perceptions 

questionnaire (P-CPQ) and family impacts scale (FIS). At baseline, participants were also asked to complete 

the 12-item McMaster Family Functioning scale and to provide socio-demographic information (ethnicity of 

the parent and child, and the parent/caregiver’s occupation). Other relevant information (such as the 

child’s age and the treatment provided under GA) was collected from the child’s clinical records.  
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Once follow-up surveys were completed and returned, a $10 supermarket voucher was sent out to the 

participant’s postal address. If participants failed to return the follow-up surveys, reminder emails or letters 

were sent out and participants were also contacted by phone.  

Data from completed questionnaires was transferred to an Excel spreadsheet and then analysed using the 

SPSS statistical program.  

Results: Preliminary results have been derived from the 163 baseline and 87 4-week follow up surveys 

that have been collected to date. 

Mean P-CPQ scale scores across the global item "How much is your child’s overall well-being affected by 

the condition of his/her teeth, lips, jaw or mouth?" are represented in the graphs below and followed a 

statistically significant (p<0.001) gradient, providing evidence of the scale’s concurrent validity. The 

internal consistency reliability of the P-CPQ was supported by the Cronbach’s alpha score of 0.85. Mean FIS 

scale scores across the global item "How much is the daily life of your family affected by the condition of 

your child’s teeth, lips, jaw or mouth?" also followed a consistent and statistically significant gradient, and 

the it had a Cronbach's alpha score of 0.84. When examining the P-CPQ and FIS scores by 

sociodemographic characteristics, there were no differences by gender or ethnicity. However, a difference 

in FIS scores was found according to age, whereby higher mean FIS baseline scores were seen in the 

younger preschool children than those 8-year-old and older, suggesting that the family impact of ECC is 

greater when younger children are affected by ECC.  

Longitudinal changes  

Changes in scale scores were investigated for the 87 participants who at the time of statistical analysis had 

completed the 4-week follow-up surveys. At baseline, their overall P-CPQ score was 11.7; following 

treatment, we observed a statistically significant decrease in mean scores to 6.3, a large effect size of 0.8. 

Similarly, overall FIS scores saw a statistically significant reduction following dental treatment under GA, 

with mean scores decreasing from 9.4 to 1.4, giving a large effect size of 1.1.  

Conclusion: From these interim findings, it is possible to conclude that children receiving treatment for 

ECC under GA at the Christchurch Hospital dental clinic are experiencing poorer OHRQoL which is directly 

and proportionally affecting their family’s day-to-day lives as well.  

Our current longitudinal data shows that the treatment provided under GA through the CDHB Hospital Dental 

Service is in fact improving the children’s OHRQoL and also relieving the negative effects of the disease on 

the family. As the study continues and more 

longitudinal data are collected, we will be 

able to investigate the sustainability of the 

improved OHRQoL over time. We expect to 

publish these findings in the next year or 

so. We will also be able to determine 

whether the treatment-associated 

improvement in the lives of the children and 

their families will be more marked in 

families with better family functioning at 

baseline. 
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Is the Better Breathing Programme Pandemic Ready? Assessing 
engagement with digital services among participants in the Better 
Breathing Programme. 

STUDENT:   Anna Urquhart 

 

SUPERVISOR(S):  Dr Michael Maze and David Chen 

SPONSOR:  Canterbury Clinical Network 

 

Introduction: Pulmonary Rehabilitation (PR) is a multidisciplinary therapeutic intervention that improves 

physical and psychological aspects of health for people with chronic respiratory conditions. PR has 

significant benefits including improvements in exercise tolerance, symptoms and self-efficacy, ultimately 

resulting in an increased quality of life. The Better Breathing Programme is an 8 week community based PR 

programme in Canterbury that involves face-to-face group sessions with exercise and education 

components. The COVID-19 pandemic has highlighted that this programme is vulnerable to disruption 

during periods of forced social distancing. With the suspension of face-to-face PR, telerehabilitation 

provides an alternative form of delivery. Supervised home-based telerehabilitation requires participants to 

have access to suitable infrastructure including devices with microphone and video capabilities and reliable 

internet connection. Technology skills and engagement with digital services is also required for 

telerehabilitation to be effective. 

Aim: We aimed to determine if the Better Breathing Programme is pandemic ready by assessing 

participants’ engagement with digital services.  

Specifically the study aimed to:  

 Determine the proportion of participants who would be able to fully participate in a home-based 

telerehabilitation programme. 

 Identify barriers that exist to participation. 

 Determine if there is equal ability to participate for Māori and rural participants. 

Impact: This study will inform the Better Breathing Programme to whether current participants have the 

willingness, skills and infrastructure to participate in a home-based telerehabilitation programme as an 

alternative form of delivery if face-to-face PR is suspended in the context of the COVID-19 pandemic.  

Method: We conducted a cross-sectional study of participants in a face-to-face PR programme, those who 

have recently completed the programme, and those on the waiting list for the programme. Inclusion 

criteria required participants to be currently engaged in a Better Breathing Programme, recently completed 

a programme (between September and November) or on the waitlist for the programme. After obtaining 

written informed consent a standardised questionnaire was administered. This was designed to determine 

the ability and willingness of participants to engage in an online telerehabilitation programme, in order to 

determine barriers to engagement. This was either completed in person or conducted via a telephone 

interview. The questionnaire included quantitative and qualitative data. It included questions about 

participant access to internet and devices, technology skill level and safety among other potential barriers 

to engagement. Their willingness to use an online programme was also assessed and participants were 

asked what factors would discourage and encourage them to use an online programme. We defined being 

able to fully engage with telerehabilitation as having reliable internet access, access to a device with 

webcam and audio capabilities that was of adequate quality, ‘good’ or ‘excellent’ self-reported technology 

skills, enough space to exercise at home and feeling safe exercising at home. Data was analysed with 

assistance from an Information Analyst at Pegasus Health. 

Results: We enrolled 49 participants, and found 3 (6%) participants would be able to fully participate in 

telerehabilitation. There were 37 (75.5%) participants who did not have adequate technology skills and 31 

(63.3%) participants lacked the infrastructure to be able to fully engage in an online programme (Figure 

1). The majority of participants (32 (65.5%)) were ‘probably’ or ‘definitely’ willing to engage in 

telerehabilitation, compared to 11 (22.4%) participants who were ‘probably’ or ‘definitely’ not willing to 

engage and 6 (12.2%) participants being ‘undecided’ (Figure 2.). Four (67%) Māori participants had access 

to infrastructure and 3 (50%) had adequate technology skills compared to 14 (33%) and 10 (23%) 
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respectively for NZ European participants (Figure 3.). Two (50%) rural participants had appropriate 

infrastructure, compared to 18 (39%) participants in urban areas. One (25%) rural participant reported 

‘excellent’ or ‘good’ technology skills compared to 12 (26%) of those living in urban areas (Figure 3.).  

  
Figure 1. Percentage of participants affected by not having appropriate 

technology skills (‘good’ or ‘excellent’) or infrastructure to complete an 
online programme. 

Figure 2. Graph demonstrating how willing participants were to engage in an online 

programme. 

 
Figure 3. Percentage (%) of participants with the infrastructure and the skills to complete an online programme between demographics. 

 

Conclusion: Very few participants would be able to participate in a home-based telerehabilitation 

programme currently. Major limiting factors for participants of the Better Breathing Programme include a 

lack of adequate technology skills and a lack of access to infrastructure. Providing participants with 

appropriate coaching and/or detailed written instructions on how to set-up and use an online platform 

could increase accessibility and engagement allowing more participants to participate in a home-based 

telerehabilitation programme.  Supplying internet access and/or devices is another initiative that could 

improve accessibility, however this may require a greater resource allocation. Strategies to increase 

accessibility and engagement of a home-based telerehabilitation programme need to be considered prior to 

further disruptions in the Better Breathing Programme that may eventuate secondary to the COVID-19 

pandemic. 
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COMMUNITY 

What barriers do South Island adolescent and young adult (AYA) cancer 
patients face during survivorship? 

STUDENT Eleanor Wilding 

 

SUPERVISOR(S) Dr. Tristan Pettit, Louise Sue 

SPONSOR The Ruth Spearing Cancer Research Trust 

 

Introduction: The South Island Cancer service cares for 15-24 year-olds diagnosed with cancer. This 

adolescent and young adult (AYA) age group is at risk due to the finding that pediatric and adult oncology 

patients have superior improvements in survival trends than AYA cancer patients.  

Survivorship is inclusive of living with, through, and beyond cancer diagnosis and treatment. International 

research has shown that this age group has high unmet needs during survivorship, which are poorly 

managed and worsen quality of life. Barriers that are faced by AYA during survivorship include difficulties 

accessing information, fertility, physical and mental health, returning to work or school, finances, cognition, 

cultural safety, gender identity, social isolation, and relationships. Empowering AYA cancer survivors to 

overcome these barriers is integral to improve overall health and well-being. Due to their developmental 

stage, AYAs often do not have the life skills or preparation to cope with these challenges during the post-

treatment survivorship phase. It can be difficult to maintain engagement with AYA patients due to the lack 

of age-appropriate facilities and support services and transitioning from pediatric to adult medical services. 

Cancer support services must understand and address these concerns to improve the quality of care.  

Aim: To identify the extent and nature of barriers faced by South Island AYA cancer survivors compared to 

other age-matched study populations and discover the current support provided to overcome these 

barriers.  

Impact: These results will inform regional AYA cancer services in Aotearoa to improve survivorship care to 

target the current unmet needs of this population.  

Method: An observational cross-sectional audit was performed using an online survey to collect 

quantitative and qualitative data relating to established AYA survivorship barriers. The questionnaire was 

reviewed by AYA cancer specialists, AYA keyworkers, clinical psychologists and an AYA cancer survivor. The 

study's inclusion criteria required a living AYA cancer survivor who received their cancer diagnosis between 

15-24 years of age and finished treatment in the last ten years. They needed to be known to the regional 

AYA cancer service and contactable via phone. Initial contact was made via text message. The patient was 

then called to discuss the study and invited to participate. Those who were keen were sent a link to the 

online survey via email or text message. Following initial contact, follow-up reminders were sent to non-

respondents. The feasibility of the study was evaluated using the first ten survey responses. There were no 

issues with participant uptake rates or the survey design therefore, the research team decided to progress 

with the study. 

Results: This is a preliminary analysis of the first 60 responses, as study recruitment is ongoing. Figure 1 

is a summary of all the barriers assessed by the survey. Our results suggest physical and mental health 

had the most significant impact on AYA cancer survivors after finishing treatment, followed by difficulties 

with Work/Education and Thinking/Memory.  
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Figure 1. Quantitative bar graph demonstrating the AYA survivorship barriers that had the biggest impact on the study 

population of South Island AYA cancer survivors (n =60). Physical health and Mental health had a prevalence of 47.67%. 

Work/Education and Thinking/Memory had a prevalence of 38.33%.  

Physical health: 74% of participants reported at least one physical symptom, but only 37% sought help 

that met their needs. Mental health: 70% of participants experienced at least one mental health concern, 

the most prevalent was anxiety (52%). Of those facing mental health difficulties, only 28% were able to 

seek appropriate help. Work/Education: 75% reported difficulty returning to work or school, and 68% 

described unmet needs for re-entry assistance. Almost half (47%) had to change their dreams or goals for 

work/education due to their cancer experience. Cognition: 57% of participants reported problems with 

their long/short term memory, and 54% had slower thought processes.  

Conclusion: Physical health: While some physical side effects of cancer cannot be cured, a smaller 

proportion of our study group accessed help from a health professional for symptom management when 

compared to other age-matched populations.  

Mental health: Mental health concerns were common and often severe. There is a higher prevalence of 

anxiety and/or depression in our study population than other similar, age-matched populations. The 

majority (72%) of our group did not receive useful help from a health professional; this is almost double 

the prevalence previously reported in the literature. This unmet need was reinforced by qualitative 

answers, emphasizing the demand for better mental health support.  

Work/Education: There is a higher prevalence of South Island AYA cancer survivors experiencing difficulties 

returning to school or work than other equivalent study populations. Given that much of a person's wage 

growth occurs in the first decade of their career, interference with education or employment from a cancer 

diagnosis may impact long-term career opportunities and financial status. Return to work services are 

essential, with improved uptake by AYA cancer survivors.  

Cognition: There are lasting effects of treatment on thinking and memory, limiting cancer survivors' mental 

performance. A goal for healthcare teams could be to validate these concerns and develop interventions 

for cognitive rehabilitation.  

This research has identified survivorship barriers in the South Island AYA cancer survivor population. It 

provides an opportunity for regional AYA cancer services to improve future survivorship care to target 

these unmet needs. It may include establishing a dedicated AYA survivorship clinic that links the AYA 

cancer survivor with specific resources to resolve a particular barrier. It will be accessible (either virtually or 

in-person), age-appropriate, and tailor care to the individual's specific needs. 
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COMMUNITY 

Compression Wraps vs Compression Bandages in the Community Setting 

STUDENT:  Nicola Williams 

 

SUPERVISOR(S) Philippa Seaton, Cathy Hammond, Gill Coe 

SPONSOR:  Nurse Maude Association 

 

Introduction: Venous ulcers are chronic wounds of the skin, primarily of the lower legs. They occur 

as the result of poor venous function, that causes venous hypertension and therefore reduces the 

skin’s ability to heal, allowing ulcers to form. These wounds can be very painful, and odorous, and 

can lead to inflammation, eczema and a reduced quality of life.  

Rates of these ulcers are set to increase as the underlying risk factors, such as older age and obesity, 

are increasing in prevalence in our population. This poses a growing concern for the New Zealand 

healthcare system, as their treatment results in a significant financial burden, and a significant loss of 

quality of life for patients. 

The current gold standard treatment for these ulcers is venous ablation and compression bandaging. 

We are investigating a new treatment option, compression wraps, which are thought to provide the 

same level of compression as the bandaging. The current literature shows that wraps may provide 

quality of life benefits for patients while still acting to heal the ulcer. They are not currently a funded 

treatment option in the NZ healthcare system for ulcer treatment and there is minimal research 

available relating to the NZ context in general. 

Aims: To determine the benefits and disadvantages of using compression wraps for patients with 

venous ulcers who are being treated by the Nurse Maude wound service. 

Impact: This research will add to the currently minimal research around the benefits and 

disadvantages of compression wraps in the NZ. It will allow clinicians to get a better understanding of 

the place of compression wraps in NZ healthcare, and determine which patients are most likely to 

benefit from using wraps instead of bandaging, therefore allowing improved accessibility to wraps for 

those patients.  

Method: Interviews were completed with 7 patients who had experience with both compression 

types, to determine what benefits and disadvantages they had experienced with wraps in comparison 

to bandages. This included 5 from the community and 2 from ARC facilities (rest homes). A survey 

was distributed to nurses who had experience with both treatments about their perspective, with 11 

responses collected. This included 5 aged residential care nurses (ARCN) and 5 district nurses (DN) 

from the wider community.   

Cost calculations for 4 weeks of each treatment type were completed for each patient interviewed, 

including nurse time and cost, dressing and compression costs and other costs. 

Results: 

Patient Interviews 

Patients find wraps more comfortable than bandages, as they could adjust wraps if they had pain, 

when sleeping or for special occasions (e.g. weddings). Community patients found they had more 

freedom and time when using wraps due to shorter nurse visits and not needing to wait at home until 

the nurse arrived (wait times varied), allowing some of the more independent patients who were 

managing their own wraps, with nurse oversight, to engage more with social activities and work full 

time. Psychologically, some patients found that wraps gave them a sense of autonomy that reduced 

worries about loss of independence, and those who had seen improved healing felt optimistic they 

‘will “get their life back from their ulcer”. 
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The cost of wraps was a barrier for some patients, ranging from $150 to well over $400 depending on 

their individual needs. This had caused some to be hesitant to begin using wraps. 

Nurses’ Questionnaire 

Overall, 86% found wraps faster to apply than bandages. Shorter patient visits were attributed to 

faster application time and the benefit of having the patient remove/apply the wrap for the nurse.  

With 10 being ‘most difficult’, wraps were rated 1.75/10 and bandages were rated 4.63/10.  Leakage 

of fluid from wounds onto the wraps had been experienced by 72% of nurses. All nurses solved this 

by applying more absorbent dressings under the wraps. In Aged Residential Care the nurses do not 

carry out compression bandaging. Therefore, residents need to attend clinic to have this treatment.  

But, compression wrap application can be taught to the ARCN’s. They found the wraps easy to apply, 

once trained. One found wound management was easier due to increased control of their residents’ 

care. Some ARCNs noted reduced costs, as the clinic visits required the facility to pay for resident 

transport and a chaperone. 

Cost Analyses for 4 weeks of treatment  

Analyses were limited due to the patient sample size of 7, with 5 patients from the community and 2 

from ARC facilities.  In addition, some patients went directly from dressings instead of from 

compression bandaging into wraps, making direct comparison impractical, as there was a significant 

range in costs.  The clearest trends were seen for community patients who had started in bandaging 

before starting wraps (n=4), with an average cost increase of $138.90, but an average decrease in 

time taken of 20 min (in total over 4 weeks) for the DN. 

Conclusion: 

Patients experienced a variety of lifestyle and comfort improvements from wraps that gave 

subsequent social/emotional benefits to their lives. However, the extent of this depended on the 

patient’s baseline level of independence. The more independent patients benefited more from the 

benefits of wraps, highlighting the value of identifying these patients early for wraps therapy. 

Both patients and nurses noted that the education that nurses receive around wrap application could 

be improved, as there is a variety of wrap types available and a variety of techniques required. 

Patient circumstances caused significant variation in costs, highlighting the need to provide patient-

tailored treatment when it comes to compression therapy. 
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CLINICAL 

Gender based differences in the bedside consultation  

STUDENT:  Otis Williams 

 

SUPERVISOR(S) Dr Paul Bridgman, Isla Evison 

SPONSOR:  Canterbury Medical Research Foundation 

 

Introduction: The current study builds on last year’s successful study in the Department of Cardiology. In 

a study of Broken Heart Syndrome, it was noted that whilst female cardiologists spent equal time with 

male and female patients, male cardiologists spent less time with male patients than with female patients. 

Consultation times vary patient-to-patient, and the length is determined primarily by the leading doctor 

who directs the consultation and responds to patients’ needs.  

Last summer’s study on consultation times was limited by the small sample of patients (58 in total) and did 

not take into account the seniority of the consulting doctor, i.e. whether the doctor was a consultant (more 

senior) or a registrar (less senior). In the current study, consultation times were observed for a larger 

group of patients to further investigate the effect of gender and doctor seniority.  

Aims: The current study examined how the gender of both patient and lead doctor affect the length of the 

consultation. The primary outcome was the duration of the bedside consultation.  

Impact: Gender disparities between males and females are well documented in the field of cardiology. 

Many longstanding treatment protocols were developed based on male-only samples, and females with 

heart disease are more likely to be misdiagnosed, receive less aggressive treatments and have worse 

outcomes than their male counterparts. However, little research has examined the interaction of doctor 

and patient gender, especially in a New Zealand context. The current study was conducted as an extension 

of previous research, and to provide a better understanding of gender differences in a local hospital 

context.  

Method: Data were gathered from the acute and post-acute ward rounds in the Christchurch Hospital 

Department of Cardiology. Ward rounds involve a team of doctors and medical students visiting inpatients. 

Inpatients included any patients who had stayed at least the previous night in hospital and were in the 

cardiology ward, or another ward that required cardiology input. Data of patients whose consultations were 

split over multiple visits during the course of a single ward round or who were staying in the intensive care 

unit were excluded. Consultations included history taking, physical examinations and discussing 

management or treatment decisions with the patient. Doctors were rostered on a rotation and patient 

selection was independent of whether the patient had been seen previously by the same doctor, making 

the allocation of patient to doctor a random process.  

The student researcher attended ward rounds and recorded the consultation times for each patient. 

Gender and seniority of the lead doctor and the total number in the team were also noted. Doctors were 

aware the student researcher was recording consultation times and that the analysis would involve gender. 

After patients were discharged, electronic hospital records were used to review the case notes and to 

access patient demographic information and discharge diagnoses. Gender was used as the independent 

variable because of its social influence. Gender is acknowledged to be a diverse spectrum, rather than a 

binary category. For the purposes of the current study, gender as listed in the hospital records was used as 

a proxy measure of the patient’s gender identity. 

A spreadsheet was created for evaluation of consultation and patient data. Average consultation times 

across the four combinations of patient and doctor gender were calculated and these measures were 

compared using the T-test.  

Results: A total of 203 consultations were included in analyses. Average consultation length was 5.19 

minutes with a standard deviation of 2.79 minutes. More ward rounds were led by male (158) than female 

(45) doctors, and more were led by consultants (177) than registrars (26). 
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When the gender of the patient was concordant with the gender of the doctor, consultation times were 

0.87 minutes shorter (p = 0.03). Female doctors spent 1.49 minutes less with female than with male 

patients (p = 0.01), whilst no significant difference was observed for male and female patients of male 

doctors (p = 0.16). These effects were only evident for ward rounds led by the more senior doctors 

(consultants). For ward rounds led by the less senior doctors (registrars) there was no significant 

difference in the consultation lengths of male and female patients for male doctors.  

Conclusion: These findings did not replicate those previously observed in the Cardiology Department. 

Instead, it was concluded that female doctors spent less time with female than with male patients, whilst 

male doctors did not spend different amounts of time with male and female patients. These results are 

limited by only 11 of the 74 female patient consultations being led by female doctors, limiting the ability for 

patient characteristics to be effectively controlled. Additionally, only two female consultants and one female 

registrar were included in the study, as the majority of doctors in the Cardiology Department are male. 

This reduces the ability to generalise findings to female doctors as a group.  

The current study showed no evidence that the time spent with male and female patients differs when the 

consultation was led by a registrar. This suggests that the pattern of female doctors spending less time 

with female patients could increase with more experience or age. However, the smaller numbers of this 

group meant the current study had limited power to detect a potential difference.  

These findings raise questions for further study, including whether the observed results could be replicated 

with a larger group of doctors, or in different hospital settings.  
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LABORATORY 

Exploring the Cytotoxicity of Neutral Hypochlorous Acid 

STUDENT:  Anthony Yee-Goh 

 

SUPERVISOR(S)  Professor Gary Hooper, Professor Tim Woodfield, Dr Jack 
Parker and Dr Khoon Lim 

SPONSOR:  Canterbury Orthopaedic Services 

 

Introduction: Surgical site infection in hip and knee orthopaedic procedures occur at a rate of 0.9% in 

New Zealand. This is a significant cost to the New Zealand health system and is a debilitating experience 

for the patient. This figure may begin to rise as antimicrobial resistance is being observed against common 

orthopaedic sterilising agents such as chlorhexidine.  

Hypochlorous acid (HOCl) is a sterilising agent usually used in the food industry which could be used in 

orthopaedic surgery to lower the rate of infection. Previous studies have shown it to have efficacy against a 

wide range of microorganisms including bacteria commonly implicated in orthopaedic infections. It may 

also be more effective than conventional sterilising agents such as chlorhexidine and iodine.  

Furthermore, HOCl can be prepared at a neutral pH using electrochemical techniques in the manufacturing 

process. This confers additional benefits such as longer shelf life and lower corrosiveness, an important 

factor for use with orthopaedic implants. However, before using neutral HOCl in the clinic, its cytotoxicity 

must be determined. If HOCl is toxic to human cells, other unwanted effects may be seen such as poorer 

wound healing.  

Aims: 

- To determine the concentration(s) and exposure time(s) at which neutral HOCl becomes toxic to 

human mesenchymal stem cells (MSCs).  

- To assess whether differentiation capability/biofunctionality is maintained in MSCs following 

exposure to human MSCs.  

Impact: At the time of writing, this study is the first to assess the cytotoxicity of neutral HOCl to human 

MSCs and to further assess the maintenance of differentiation capacity following exposure. It will also 

compare the toxicity to currently used orthopaedic sterilising agents. These results will inform a safe range 

of exposure times and concentrations for neutral HOCl for possible use in animal studies and human trials 

before translation to use in orthopaedic surgery.  

Method: Neutral HOCl was prepared at concentrations of 5%, 4%, 2% and 1%. Chlorhexidine (2% and 

0.5% concentrations), ethanol/propidium iodide solution (10% concentration) and propidium iodide only 

(10% concentration) were used as conventional orthopaedic sterilising agent comparisons while phosphate 

buffered saline (PBS) was used as a control.  

MSCs were exposed to these agents for the above exposure times. Firstly, an alamar blue toxicity assay 

was used to assess the effect of neutral HOCl on growth inhibition of MSCs following exposure. Osteogenic 

(bone) differentiation and adipogenic (fat) differentiation was then done in separate experiments to see 

whether biofunctionality was maintained in a 2D culture environment. Finally, chondrogenic (cartilage) 

differentiation was done using MSC pellets to assess whether biofunctionality was maintained in a 3D 

environment following exposure to neutral HOCl.  

Results: For the alamar blue toxicity assay, the outcome measured was growth inhibition which reflects 

the level of toxicity to the MSCs. The conventional orthopaedic sterilising agents were extremely toxic to 

cells at all exposure times, having growth inhibition levels at 100%.  

For exposure times of 1 and 2 minutes, neutral HOCl was significantly less toxic compared to the 

conventional orthopaedic sterilising agents and comparable to the PBS control in toxicity. At an exposure 

time of 5 minutes, all concentrations of neutral HOCl were comparable to the PBS control in terms of 

toxicity except for a 5% concentration. Yet, the 5% concentration was still significantly less toxic compared 

to conventional orthopaedic sterilising agents at this exposure time. At an exposure time of 10 minutes, 

only 2% and 1% concentrations were comparable to the control in terms of toxicity. The 4% concentration 

group was still significantly less toxic compared to the conventional orthopaedic sterilising agents while the 
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5% concentration group reached toxicity levels comparable to the orthopaedic sterilising agents at this 

exposure time.   

For adipogenic differentiation, qualitative analysis only was carried out. An oil-red O stain was used to 

clearly mark the cells that had successfully differentiated to adipocytes (fat cells). Adipocytes were 

observed in all HOCl groups at all exposure times. This shows even at the highest concentration for the 

longest exposure time, the MSCs that survived were still able to maintain their biofunctionality and 

differentiate into adipocytes.  

Osteogenic and chondrogenic differentiation experiment are still ongoing.  

Conclusion: So far, the results show that neutral HOCl up to a concentration of 5% is not cytotoxic up to 

an exposure time of 2 minutes. At an exposure time of 10 minutes, a concentration of 2% or below is not 

cytotoxic. Furthermore, the results suggest biofunctionality of MSCs is maintained following neutral HOCl 

exposure. However, osteogenic and chondrogenic results will be required to further support this result.  

This study has established a range of possible concentrations and exposure times for neutral HOCl 

appropriate for future clinical use. However, further testing for antimicrobial activity and corrosiveness at 

these concentrations and exposure times will be required to confirm its suitability for use in orthopaedic 

surgery.   
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