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Introduction 
Rau Rangatira mā, tēnā koutou, tēnā koutou, tēnā koutou katoa. 

Nau mai haere mai Te Whare Wānanga o Otāgo ki Ōtautahi.  Piki mai kake mai. 

Each year the University of Otago, Christchurch (UOC) hosts a Summer Studentship Programme, allowing 
students to be introduced to the excitement and challenge of research in a field of interest to them.     

Over the summer of 2021/2022, we hosted 57 students undertaking projects in a wide range of areas.  This 
book is a compilation of the reports submitted by the students participating in the 2021/2022 Summer 
Studentship Programme and we trust you will enjoy reading them. 

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 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 programme and facilitates 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 and sponsors. This year there was the addition of the use of zoom 
for those to attend off-site due to the COVID-19 pandemic. Thanks go to 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, Associate Professor Khoon Lim, Associate 
Professor Gabi Dachs, and Research Fellow Jonathan Williman 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. We congratulate the 
award winners as listed below and thank to all the students whose fine efforts made the selection process 
such a difficult one. 

Best Overall Project: Lorna Pairman Is dabigatran dosed correctly for patients – according to 
laboratory results?  Supervised by Associate Professor Matthew Doogue and sponsored by 
Canterbury Medical Research Foundation. 

Best Presentation in the ‘Clinical’ category: Samantha Jory-Smart Drop out from Maudsley 
Family based Therapy for Anorexia Nervosa: A South Island Eating Disorders Service Audit. 
Supervised by Rachel Lawson and sponsored by Canterbury Medical Research Foundation. 

Best Oral Presentation in the ‘Community’ category: Hannah Davies A national snapshot of 
health inequity in children with type 1 diabetes in New Zealand, due to lack of funding for continuous 
glucose monitoring.  Supervised by Dr Martin de Bock and sponsored by Diabetics Christchurch Inc 
and Diabetes Training and Research Trust. 

Best Oral Presentation in the ‘Laboratory’ category: Ben Topham Investing immune cell 
vitamin C concentrations in melanoma patients undergoing immunotherapy.  Supervised by 
Associate Professor Margaret Currie and sponsored by Cancer Society Hokitika Group and Cancer 
Society of New Zealand Canterbury West Coast Division. 

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 part of the Otago Medical School and sits within The Division 
of Health Sciences, University of Otago. UOC 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 40 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 UOC, 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 600 postgraduate health sciences students 
and over 90 PhD students.  
 

The central UOC building houses most of the research laboratories, teaching spaces, library and 
administration. Most academic department headquarters; Medicine, Surgery, Anaesthesia, Orthopaedics and 
Musculoskeletal Medicine, 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.  
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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 
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Sponsors  
This programme could not happen without the generous sponsorship from the following individuals and 
organisations: 

 

 Cancer Society Diamond Harbour & Cheviot Groups and Cancer Society of New Zealand Canterbury-
West Coast Division 

 Cancer Society Ellesmere & Oxford Groups and Cancer Society of New Zealand Canterbury-West 
Coast Division 

 Cancer Society Hokitika Group & Cancer Society of New Zealand Canterbury-West Coast Division 
 Cancer Society Malvern Group 
 Canterbury Branch of the NZ Dental Association 
 Canterbury District Health Board 
 Canterbury District Health Board Quality & Patient Safety 
 Canterbury Education and Research Trust for the Health of Older Persons (CERTHOP) 
 Canterbury Medical Research Foundation 
 Canterbury Orthopaedic services 
 Canterbury Urology Research Trust 
 Christchurch Inc and Diabetes Training and Research Trust. 
 Cure Kids 
 Diabetes Research Institute Trust 
 Fisher and Paykel Healthcare 
 Freemasons 
 Heart Foundation NZ 
 Health Research council of NZ 
 HRC Pacific summer studentship  
 Maurice & Phyllis Paykel Trust 
 Māori Indigenous Health Institute 
 Ministry Business Innovation & Employment Science Whitinga Fellowship 
 Motor Neurone Disease New Zealand 
 Nurse Maude Association 
 Oncology Department Research Trust Funds 
 Pegasus Health Charitable Limited 
 The Infection Management Service, Christchurch Hospital 
 The University of Otago, Christchurch – Orthopaedic Surgery & Musculoskeletal Medicine 
 The University of Otago, Christchurch – Department of Psychological Medicine/ EDGI study 
 The University of Otago, Christchurch – Department of Paediatrics 
 The University of Otago, Division of Health Science 
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COMMUNITY 
The CDHB Hauora Māori Equity Toolkit: Tools for implementing DHB 
Protocols   

STUDENT Olivia Beckett   

 

SUPERVISOR(S) Ms Amber Philpott, Dr Maira Patu  

SPONSOR Canterbury District Health Board, MIHI   

 

Introduction:  

Inequities in Māori health are well documented (1). Māori have the poorest health status of any ethnic 
group in Aotearoa. Inequities in Māori health are maintained through systemic health structures. Within the 
current CDHB, addressing these inequities is a priority. One approach the DHB are attempting to achieve 
health equity is through the equity tool. This tool is designed to act as a ‘real time’ audit to support 
administrators and service managers to be able to implement protocols as a means to address and improve 
health equity for Māori.  

Aim: To increase the use of current DHB protocols to support equity in Māori health.   

Impact: To collate and conduct an interpretative synthesis of information relevant to service managers 
and administrators that support their engagement and utilisation of the CDHB Equity Toolkit.  

Method: Information was gathered from a number of sources, including the creators of the Equity Tool 
(Dr Maira Patu, and Dr Melissa Kerdemelidis). There was a meeting with the CDHB to decide where the 
resource would be hosted. From this discussion, it was highlighted the equity tool would serve as a pilot for 
the CDHB’s Urology Department, following Nic Beckert’s research project (3), which found disparities 
between Māori and non-Māori in the care they were provided. The equity tool is aligned with Whakamaua 
– Māori Health Action Plan 2020-2025, Te Tiriti o Waitangi and the Māori models of health; the Hui process 
and Meihana model. After finalising the key points of the Tool, the creators of the Equity Tool and myself, 
met with the Urology Department’s service manager, Rebecca Ellis and the Urology Team Leader, Diana 
White. We shared the Equity Tool with them to ensure the information we were communicating aligned 
with their roles, and to make further adjustments to the protocols. Kenny Daly, from CDHB Decision 
Support was also present to shed light on the process of monitoring data points through, “Seeing our 
System”.  I consulted the ALM4 Hauora Māori Curriculum, and decided the best method of communicating 
the equity tool would be through an online module, which critically synthesised these resources into 
engaging animated videos. These videos would be paired with multiple choice questions to consolidate and 
reinforce participant’s learning.   

Resources:  
Figure one illustrates the variety of resources that were collated for this project. All resources were peer 
reviewed to ensure they were sourced from trusted, up-to-date and evidence-based resources.  
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Results: 

The collated resources 
were synthesised 
into an online learning 
module hosted on the University of Otago’s Health Science Moodle page. I created two versions of this 
module in order to target and tailor the module to individual audiences, specifically: administrators and 
service managers. I developed an Avatar to guide the learner through each resource, and to provide a 
narrative that highlighted the key learning objectives of the overall module, and how each resource 
mapped to these objectives.  

Conclusion: 

I have created this online learning module to educate health care professionals on practical ways they can 
facilitate a more equitable healthcare system for Māori patients. It is tailored to CDHB administrators and 
service managers to assist their professional development journey of the importance of equity and how it 
relates to their mahi. These two modules will form part of an overall package for UOC and CDHB staff as 
part of their Hauora Māori professional development, specifically presented as a MIHI short course. The 
courses will be rolled out throughout the UOC and CDHB in 2022, and a formal evaluation of each course 
will be undertaken.  

References:  

1. Graham R, Masters-Awatere B. Experiences of Māori of Aotearoa New Zealand's public health 
system: a systematic review of two decades of published qualitative research. Australian and New 
Zealand Journal of Public Health. 2020;44(3):193-200. 

2. Chepulis L, Mayo C, Morison B, Keenan R, Lao C, Paul R et al. Metformin adherence in patients 
with type 2 diabetes and its association with glycated haemoglobin levels. Journal of Primary 
Health Care. 2020;12(4):318. 

3. Beckert N, Kerdemelidis M, Pitama S. Haematuria Equity in Christchurch CDHB District. 2020;. 
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LABORATORY 
Measuring the skin microbiome, metabolome and skin hydration to 
better understand the impact of menopause status on the skin: a pilot 
study 

STUDENT Eira Beverley‐Stone 

 

SUPERVISORS Dr Alastair Ross, Dr Geri McLeod  

SPONSOR AgResearch 

 

Introduction: Lipids and metabolites are produced via metabolic processes, fulfilling a wide variety of 
biological functions within humans and other living organisms. Metabolites can be found on the surface of 
skin, varying in the amount and type, depending on the area of body and the sebaceous glands present. 
Previous studies have found that skin metabolome samples acquired from acute wounds produced specific 
biomarkers, highlighting the potential use of skin metabolome technology in the clinical screening and 
identification of various conditions and diseases. 

Aims: Due to time constraints and the impact of COVID-19, we altered the aims of this research project. 
The aims of the original research project were to identify any links between menopause status and skin 
metabolome, metabolites, or hydration, and to identify the use of these skin biomarkers as potential novel 
diagnostic and therapeutic clinical tools for menopause. The revised aims include identifying lipids and 
metabolites present on the skin, and any changes that may occur in this lipidome/metabolome between 
different sampling areas of the body, the left and the right side of the body, and different time periods 
over which samples are taken. Both the original and revised aims include undertaking a participant survey 
which evaluates the attitudes of participants toward the sampling techniques used in the study. 

Impact: Skin metabolites have the potential to be utilised for diagnosis and development of therapeutic 
tools for a range of diseases and conditions; especially those that do not currently have precise diagnostic 
tools, such as menopause. To date, there is little published information on the skin metabolome. 

Method: We recruited 19 participants from the staff of the AgResearch Lincoln campus to take part in a 
skin sampling study, including 11 females and 8 males. Using a non-invasive PVA peel, we collected a 
sample of the lipids and metabolites present on the surface of participants’ skin. We sampled three 
locations of the skin, the volar forearm, lower back, and sole of the foot. Both left and right samples were 
taken from the volar forearm and sole of the foot. This sampling process was repeated three times over a 
period of two weeks (Day 1, Day 8, and Day 10). These samples were then processed using Liquid 
Chromatography Mass-Spectrometry (LC-MS), which assessed the skin samples for lipids present. We also 
used Gas Chromatography-tandem Mass Spectrometry (GC-MS/MS) to evaluate the skin samples to 
determine which metabolites were present. Multivariate data analysis software, SIMCA, was then used to 
determine if there were any patterns between the different samples. 

Additionally, participants completed a survey at the end of the two-week sampling period, which asked 
them to answer seven questions based around their experience of the sampling techniques used in this 
study. The participants used a scale between 1 and 5 to do so, with 1 being not at all comfortable, and 5 
being extremely comfortable. Participants also kept a basic diary for the two-week period, of their 
showering, swimming, and exercise habits, so that we were able to determine whether these activities had 
an impact on the lipids and metabolites present on their skin.  
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Results: The LC-MS data is currently being analysed. However, we have seen significant differences 
between the lipids present in males versus females, the different sampling sites, and the age of 
participants, as shown in Figure 1. The LC-MS detected >1000 lipids including di- and triglycerides, 
ceramides, ethanolamines, glycerolipids and sterol lipids in the skin peel samples. The GC-MS/MS samples 
are currently being processed. However, our preliminary analysis has shown around 100 metabolites, 
including amino acids, lipids, carbohydrates, and phenolic acids,  present in the skin peel samples.  

Figure 1. Score graphs of the differences found in the lipidomes of (a) male and female participants 

(OPLS-DA), and (b) the different sampling sites 
used in the study (PCA) 

The attitudes of the participants towards the skin sampling techniques were very positive. The average 
participant response for the questions was between 4 and 5, as shown in Table 1.  

 Table 1. The average ratings of participants towards the study sampling technique questions   

 

Conclusion: This study has shown that skin lipids and metabolites have the potential to be used for 
diseases or conditions and could be particularly important and useful for those that do not currently have 
precise diagnostic tests, such as menopause. The results show that there are some significant relationships 
between the different skin sampling variables and the lipids found on the skin. The results of the 
acceptability questionnaire confirms that the attitude of participants towards the sampling techniques are 
positive, and that these techniques therefore have the potential for common usage. This area of 
metabolomics in an exciting area of research that needs further investigation. 

  

Question Average Rating 
Comfortability of application of PVA peel 4.7 
Comfortability of soles of the feet area use 4.3 
Comfortability of forearm area use 4.8 
Comfortability lower back area use 4.7 
Comfortability in the removal of the PVA peel 4.2 
Cultural appropriateness 4.5 
Repeat participation  4.7 

a b 
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Assessment of Hospital Nurse and Dietitian knowledge levels about 
Inflammatory Bowel Disease 

STUDENT  Lucy Blay 
 

 

SUPERVISOR(S) Dr Angharad Hurley; Professor Andrew Day 

SPONSOR The Department of Paediatrics, UOC; Cure Kids 

 
Introduction: Inflammatory Bowel Disease (IBD) is a term collectively used for ulcerative colitis and 
Crohn’s Disease and is regarded as being one of the most serious and important chronic diseases affecting 
the paediatric population. New Zealand has one of the highest rates of IBD globally. Increased knowledge 
of IBD amongst patients and those caring for them is associated with improved disease outcomes. Patients 
may consult other health professionals about their condition in addition to their gastroenterology team and, 
therefore, all medical professionals should ideally have satisfactory knowledge about IBD. Thus, it is 
essential to identify knowledge gaps or misconceptions amongst health professionals relating to IBD in 
order to implement targeted education. This can be done with a knowledge assessment tool, such as the 
IBD Knowledge Inventory Device 2 (IBD-KID2).  

Aim: We aimed to use a validated knowledge assessment tool called IBD-KID2 to assess the knowledge 
levels of IBD amongst health professionals, including nurses, medical students, pharmacists and dietitians, 
to identify knowledge gaps that may exist and relate overall knowledge to experience and demographic 
variables.  
Impact: Identification of knowledge gaps and/or misconceptions regarding IBD amongst health 
professionals will allow for targeted information or education to be implemented where appropriate. The 
demographic and experience information collected during the study also allows for the identification of 
factors that may predict better (or worse) overall knowledge amongst health professionals that may be 
used to help guide such targeted education. It would be hoped that through such targeted education 
health professionals’ knowledge of IBD could be improved, leading to better disease outcomes.   

Method: Recruitment took place face-to-face throughout the entirety of Christchurch Hospital for nurses, 
and via email for dietitians and University of Otago medical students in years 2-6 of their study. 
Pharmacists were recruited via electronic newsletter. As of January 2022, the recruitment for pharmacists 
and dietitians is still ongoing. Consenting participants anonymously completed the 15 question IBD-KID2 
questionnaire, alongside a demographics and experience survey to collect data on; family history of IBD, 
years of experience in their role, whether they care for adults/children with IBD, whether there are IBD 
guidelines in their workplace, IBD specific education, and a self-rating of their IBD knowledge. The 
collected data underwent statistical analysis to compare IBD knowledge scores between groups and to 
identify demographic or experience variables that may be associated with higher or lower scores.  

Results: The study recruited 200 nurses, 196 medical students, 32 dietitians and 14 pharmacists as of 
January 2022. The majority of participants in all groups were female (range 62-94%), and years of 
experience varied widely (range <1 - 47 years) among the clinical groups [nurses, dietitians and 
pharmacists]. Most medical school year levels were well represented. There was wide variation in the 
proportion of each clinical group who cared for adults or children with IBD in their current role (range 36-
66%), had access to IBD guidelines in the workplace (range 19-41%), and who had received IBD specific 
education (range 16-59%). The majority of participants in all groups said they would like more education 
and information on IBD at work (range 77-100%).  

The average percentage score obtained by nurses in the IBD-KID2 questionnaire was 69.6% (SD 14.68), 
for medical students was 77.6% (SD 14.45), for pharmacists was 84.4% (SD 10.8), and for dietitians was 
88.1% (SD 8.6). Nurses scored significantly lower than the other groups, and medical students scored 
significantly lower than dietitians. All groups underestimated their self-rated knowledge level. 

Analysis of IBD-KID2 scores against demographic and experience variables showed that female medical 
students and pharmacists scored significantly higher than males (P=0.033 and P=0.017, respectively). 
Nurses and medical students who had IBD themselves or had a first degree relative with IBD scored 
significantly higher than those who did not (P=0.010 and P=0.019, respectively), as did pharmacists with a 
second degree relative with IBD (P=0.031). Medical students in their pre-clinical years of training scored 
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significantly lower than those in their clinical years of training (P=<0.001). Dietitians who had received IBD 
education scored significantly higher than those who had none. No other significant findings were seen, 
notably that caring for people with IBD, or having IBD guidelines available in the workplace, had no 
association with knowledge scores.  

When assessing IBD-KID2 results it was seen that three groups had possible knowledge gaps using an 
arbitrary level of >60% correct answers indicating good knowledge. Less than 60% of nurse, medical 
student and pharmacists’ groups correctly answered questions about growth and food triggers. Under 60% 
of medical students correctly answered a question concerning nutrient absorption, and less than 60% of 
nurses correctly answered questions regarding the cause of IBD, the genetics of IBD, or the mechanism of 
action of biological drugs. Less than 60% of pharmacists answered correctly regarding extra-intestinal 
manifestations of IBD.  

Conclusion: There were knowledge gaps and/or misconceptions relating to IBD amongst many health 
professionals included in our study, most of which occur in specific areas that may be addressed by 
targeted education. This education would likely lead to increased knowledge of IBD amongst the studied 
groups and such education would be expected for be retained for at least three months, based on the 
findings of other studies.  

The significant difference in score seen between pre-clinical and clinical medical students, and between 
nurses and medical students with and without a first degree relative with IBD may indicate that clinical or 
familial exposure can also be valuable for some. Our findings align with those of other studies which have 
found that IBD knowledge gaps exist within health professionals, including one study that used the IBD-
KID tool and found nurses knew significantly less about IBD than junior medical staff. Our study’s results 
also align with the findings of a study that used the CCNOW tool to assess the IBD knowledge of 
gastroenterology nurses compared with non-gastroenterology nurses, and found that there was no 
difference in the scores between the groups. Like this study, we also found no difference in score in those 
who did look after IBD patients, and those who did not in any group.  

Strengths of our study include a good sample size of nurses and medical students, and a good range of 
demographics and experience in these two samples. It would be beneficial to recruit further pharmacists 
and dietitians to the study, and thus, recruitment is ongoing. A low response rate in the pharmacists and 
dietitians may make bias more likely in these groups with those more confident in their IBD knowledge 
being more likely to complete the study, but it would be hoped that this would be addressed with the 
recruitment of further participants for these groups.  
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COMMUNITY 
An audit of the implementation of single dose rifampicin 
chemoprophylaxis for leprosy in Kiribati 

STUDENT Caitlin Bland 

 

SUPERVISOR(S) Professor Stephen Chambers, Dr Allamanda Fa’atoese, Dr 
Nick Douglas 

SPONSOR Health Research Council New Zealand 

Introduction: Leprosy is a disease that has been eradicated by the most of the developed world. 
However, this ancient disease continues to burden the small country of Kiribati in the South Pacific. The 
population being spread across a challenging geography of 32 atolls as well as reduced resources means 
that access to healthcare can be limited. This contributes to the people of this country suffering from 
higher rates of communicable diseases, including Leprosy.  

A mass nationwide screening was implemented by the WHO and the Kiribati government in 1997 and 
repeated in 1998. Following this, single dose chemoprophylaxis (rifampicin, ofloxacin, minocycline) was 
administered to the populations living in South Tarawa, Betio and Christmas Island in 1998. This 
intervention greatly reduced transmission and briefly, Kiribati met the WHO elimination goal of <1 case per 
10,000 population in 2000. Unfortunately, Leprosy rates have since increased to 15 cases per 10,000 in 
2013-20171. In response to this, the Ministry of Health of Kiribati, with the Pacific Leprosy Foundation, 
implemented a further screening and post-exposure prophylaxis programme in 2018.  

The SIMCOLEP simulation model was used to predict the effectiveness of different prophylaxis 
interventions in Kiribati over a long-time frame. It compared single-dose rifampicin strategies to the current 
strategy of cases finding and treating2. The model showed that single-dose rifampicin (SDR) for household 
members reduced cases faster than cases finding and treating, however, a slower rate than mass 
chemoprophylaxis. The best outcome was shown to be a combination of both mass and household 
chemoprophylaxis.  

SDR for household prophylaxis was introduced in 2018 and it is important to evaluate this before starting 
on the more ambitious second phase of mass chemoprophylaxis.  

Aim: To audit of the implementation of single-dose rifampicin chemoprophylaxis for Leprosy in Kiribati. 
The aim of this is to determine the coverage and acceptability of the roll-out in the contacts of these 
patients to lay foundation for analysing the effectiveness of reduction in transmission of Leprosy in Kiribati 
over the coming years.  

Impact: These outcomes will be of particular benefit to the Leprosy programme and Kiribati Ministry of 
Health. This opportunity to analyse and eventually publish this data will provide an insight into how and 
why such programmes succeed or fail and guide future public health research initiatives. 

Method: The audit involved reviewing a secure data base of information including coded patient 
identifiers, location, health district and health records of all contacts. Cleaning the data included removing 
duplicate information, organising translation of inputs in Gilbertese, sorting the data based on geographical 
area and identifying inputs with missing information. 

After the data was cleaned the analyses were then able to be conducted. Included in these were 
the geographical distribution of Leprosy cases, classification of disease type, and the age 
distribution of cases and contacts. The percentage of contacts who received SDR was calculated 
as was proportions of people having particular reasons for non-administration.  

The median duration between the case diagnosis, and administration of rifampicin to the 
household contacts, was completed. The trends were separated into retrospective and 
prospective components. Retrospective as cases diagnosed between January 2010 and 
December 2017. Prospective as cases diagnosed following the single-dose rifampicin roll-out in 
January 2018, to December 2020. 
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Results: There was a total of 12,330 contacts of Leprosy patients enrolled in the programme between 
2010 and 2020. Of these, 11,660 (94.6%) met the eligibility criteria for SDR. The reasons for exclusion 
included undergoing treatment for tuberculosis, pregnancy, other significant medical reason, less than two 
years of age, and new, suspected or former Leprosy.   

Of the 11660 eligible contacts, only 8 people refused SDR. However, a challenge to accessing the SDR was 
absenteeism within and outside of Kiribati. 661 people who were eligible for SDR were not at their 
household during the time period when the nurses were at their household during the time the nurses 
were at their village. Of the eligible contacts, 89% received at least one dose of SDR.  

Time to SDR was divided into contacts of cases diagnosed between 2010 and 2017, and between 2018 and 
2020. For cases diagnosed between 2010 and 2017, the median time between the beginning of the roll out 
(1st Jan 2018) and the time to SDR was 220 days. Generally, geographical areas closer to the highest 
population dense areas received their SDR before those in the outer islands. For example, the median time 
for Betio, a population dense area, was 177 days, while the median for the outer Line Islands was 344 
days. For cases diagnosed after the beginning of the roll out, efficacy was determined by the time from the 
case diagnosis to the time that the contact received their SDR. The combined median time between case 
date of diagnosis and date of 1st SDR was 101 days. There was no geographical trend observed in this 
category . 

Conclusion: 89% of the eligible population receiving their dose of SDR is a remarkable achievement 
considering coverage of 80% predicted the impact of this programme is worthwhile. This project serves to 
set precedent for other low resourced countries to implement a programme of their own. Leprosy is also 
prevalent in other Pacific Island Countries. With support from the Pacific Leprosy Foundation based in 
Christchurch, should transmission rates reduce following this post-exposure prophylaxis, the results from 
this study could help guide them to reaching the WHO elimination goal and reducing the burden of this 
disease has on other low resourced countries. 
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SPONSOR Canterbury Education and Research Trust for the Health of 
Older Persons (CERTHOP) 

 

Introduction: Chronic diarrhoea in older adults without a known cause is a common health issue which 
can be often overlooked. The presence of chronic diarrhoea can affect daily living and international 
research suggests that the presence of ongoing diarrhoea in older adults can negatively impact on their 
quality of life. Currently, in New Zealand there is no evidence for the prevalence of chronic diarrhoea in 
older adults living in residential care, nor of how it impacts on quality of life. It is therefore of interest to 
ascertain what the prevalence of chronic diarrhoea is for older adults living in residential care, as well as 
how this impacts on their quality of life.  

This summer project contributes to research carried out by Leigh O’Brien, a PhD candidate and NZ 
registered dietitian, who is investigating the prevalence, possible causes, and dietary management of 
chronic diarrhoea in older adults living in New Zealand. 

Aim: The aim of this project is to determine the prevalence of chronic diarrhoea in older adults living in 
residential care and to examine any differences in quality of life for those who do and do not experience 
chronic diarrhoea. 

Impact: The results of this project will provide insight into the prevalence and impact of chronic diarrhoea 
in older adults. In time this will lead to research investigating the possible causes of chronic diarrhoea in 
older adults. 

Method: This project was an observational study conducted with residents in rest home level and hospital 
level care from seven Ryman retirement villages across Canterbury. At each Ryman site, the nurse 
manager provided a list of names of residents who would be appropriate to take part in the study. These 
residents were then individually approached and asked to take part in the study. Those who consented to 
taking part were asked to complete four questionnaires. Two of these questionnaires related to bowel 
habits and gastrointestinal symptoms (ROME IV diarrhoea and IBS and SAGIS) and the other two 
questionnaires asked questions related to quality of life (HADS and EQ-5D). The questionnaires took 
approximately 20-30 minutes to complete and could be completed individually or with assistance.  

My contribution to this project included the recruitment of residents, assisting residents to fill in the 
questionnaires, entering the data into RedCap, and data analysis.  

Results: There were 230 residents across the seven Ryman sites who were appropriate to take part in the 
study. Of these, 110 residents consented to taking part. The most common reasons for residents not to 
take part were uninterested in the study, the questionnaire being too difficult, and residents being 
unavailable to approach. 

From the 110 residents who took part, 21% were identified as having chronic diarrhoea. The mean age of 
participants was 88.1 years, mean BMI was 26.3 kg/m2, median length of stay was 19 months, 55% were 
female, and 59% were in rest home level care. There were no significant differences between age, length 
of stay, gender, or level of care between those with and without chronic diarrhoea. However, there was a 
significant difference in BMI between participants with and without chronic diarrhoea.  
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Table 1. Background demographics for participants with and without chronic diarrhoea  

 

The quality of life scores between residents with and without chronic diarrhoea were similar and there 
were no significant differences in any of the scores between the two groups as seen below. 

 

There were no significant differences for any gastrointestinal symptoms other than diarrhoea related 
symptoms between the two groups. Furthermore, those with chronic diarrhoea did not appear to have 
higher rates of malnutrition or to have experienced recent weight loss. 

Conclusion: This project suggests that approximately 1 in 5 older adults living in residential care in 
Canterbury suffer from chronic diarrhoea. However, chronic diarrhoea does not appear to have an impact 
on quality of life or malnutrition risk. Going forward, further research may need to be done on the causes 
behind chronic diarrhoea in older adults and how it can be manged. 
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 Chronic diarrhoea 
n = 23 

Non-chronic 
diarrhoea 

n = 87 

Total 
n = 110 

P value 

 Mean (SD) Mean (SD) Mean (SD)  
Age (years) 89.6 (4.5) 87.8 (6.8) 88.1 (6.4) 0.23 
BMI (kg/m2) 29.0 (4.8) 25.6 (6.2) 26.3 (6.1) 0.017* 
Length of stay (months) 26.7 (24.7) 28.0 (22.6) 27.8 (22.9) 0.80 
      Median (IQR) 22 (24) 19 (26.5) 19 (26.8)  
Gender    0.074 
      Male 14 34 48  
      Female 9 51 60  
      Other - 2 2  
Level of care    0.079 
      Rest home 13 52 65  
      Hospital 10 35 45  
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CLINICAL/COMMUNITY/LABORATORY 
THE CDHB Hauora Māori Equity Toolkit: Tools for monitoring Hauora 
Māori outcomes 

STUDENT:  Imo Bos   

 

SUPERVISOR(S):  Ms Amber Philpott, Dr Maira Patu  

SPONSOR:  

 
Māori Indigenous Health Institute 
CDHB 

 

 

Introduction:  

Inequities in Māori health are maintained through systemic structures1.  A recent tool developed by the 
CHDB is designed to act as a ‘real time’ audit to support Clinical teams to be able to measure and respond 
to bias as a means to address and improve health equity for Māori. 

Aim:  

To support the implementation of a tool that can measure and monitor responses to reduce health inequity 
within the CDHB. 

Impact: 
 
To collate and conduct; an interpretive synthesis of information relevant to clinicians and Senior Medical 
Officers in the CDHB, to be able to measure and monitor their clinical practices.  .   
 
The aim of this tool is to enable self, and service audits of practice allowing for identification and 
adjustment of practices to navigate bias towards Māori patients.  
 
Method: 
Relevant information was collated from a variety of resources within the CDHB and synthesised to provide 
a simple tool with high levels of usability and acceptability, including the following: 
 

1. I undertook a review of the CDHB Māori Equity Toolkit appendix. This appendix provided a list of 
objectives, underpinned by the principles of Whakamaua and Te Tiriti.  

2. From these outcomes, I consulted a range of resources (see Figure 1). Māori health experts, staff 
working in the CDHB, literature, visual media, websites, Kaupapa Māori community services and 
MIHI resources.  

3. Throughout the review process, I took field notes on how this tool could be developed and 
implemented in the CDHB. This process also enabled the creation of new protocols and services 
and provided a platform for these to be established.  

4. I identified an online learning module as the most effective way to present my findings. The online 
learning module contained animated videos and relevant multiple-choice questions to consolidate 
the participants learning. 

 
 
 
Figure 1 illustrates the range of resources I collated for this interpretive synthesis.  
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Results: 
 
Resources were collated into an online learning module hosted on Health Science Moodle. I created two 
online modules: one for clinicians and one for Senior Medical Officers. I developed an avatar to guide the 
learner through the module and provide a narrative to explore the key objectives of the equity toolkit. 
 
Conclusion: 
 
I have created an online learning module to enable Senior Medical Officers and clinicians to conduct a self, 
and service audit of their practice. These modules will form part of an overall package for CDHB staff as 
part of their Hauora Māori professional development. These courses will be rolled out to the CDHB in 2022 
and a formal evaluation of each course will be undertaken. It is hoped that by highlighting gaps within 
individual practice and across the whole care continuum, changes can be made to ensure practice 
promotes health equity and contributes to Māori health advancement.  
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CLINICAL/COMMUNITY/LABORATORY 
Cardiovascular risk in adults born prematurely and at very low birth 
weight 

STUDENT  Sneha Bothara 

 

SUPERVISOR(S)  Dr Sarah Harris, Julia Martin 

SPONSOR Heart Foundation 

 

Introduction: Cardiovascular disease is the leading cause of death globally and in New Zealand, and 
disproportionately affects Māori and populations facing social disadvantage. Emerging evidence points to 
an association between preterm/premature birth (born before 37 weeks’ gestation) or delivery of a preterm 
baby and increased cardiovascular disease risk. Adaptations to an adverse in-utero or post-natal 
environment have been shown to significantly alter cardiovascular development and trajectory, leading to 
an altered cardiovascular structure and function, and increased cardiovascular disease mortality and 
morbidity after premature birth. In addition, population registry studies have shown that women who 
deliver spontaneously at <37 weeks have twice the risk of a cardiovascular death compared to women who 
deliver after 38 weeks. 

Current practise guidelines for cardiovascular disease risk assessment, such as the 2018 NZ Cardiovascular 
Disease Risk Assessment and Management for Primary Care guidelines, do not, however, include preterm 
birth or preterm delivery as a significant variable. Guidelines for follow-up of women after delivery do not 
recommend surveillance for cardiovascular disease in women where pregnancy is complicated by preterm 
delivery. Current national guidelines, therefore, may be inadequate to protect those born preterm or those 
that have delivered preterm babies.   

More research is needed to better understand the association between preterm birth/delivery and 
cardiovascular risk. In particular whether there are some sub-groups more at risk than others and whether 
earlier screening and preventative health care could reduce cardiovascular risk. There is currently no 
research on this in the New Zealand context.  

Aims: 

1. Compare cardiovascular risk/disease in a national cohort of adults born prematurely (with birthweight 
less than 1500g) to a healthy term-born (with healthy birth weight)  peer group.  

2. Compare cardiovascular risk/disease in the mothers of this cohort who birthed prematurely to mothers 
who birthed at term.  

Impact: Current national guidelines for the cardiovascular risk assessment do not include preterm 
birth/delivery as a risk factor. Risk surveillance, health education and preventative care is not currently 
provided on the basis of preterm birth.  

The findings of the larger New Zealand Very Low Birth Weight study, of which this project is a component, 
will inform recommendations on whether changes need to be made to current guidelines for follow- up 
care for mother and child after a premature birth and whether preterm birth/ delivery should be included in 
cardiovascular risk assessment guidelines.  

Method: This is a longitudinal, population-based cohort study. Previously established cases (n= 229), all 
infants born <1500g in 1986 in New Zealand, and controls (n=100), term- born infants in 1986 in New 
Zealand, from the New Zealand Very Low Birth Weight (NZVLBW) cohort study will be invited to participate 
in the study. In addition, mothers of the VLBW cohort and term- born controls were included in the 
mothers’ study.  

Informed consent is obtained prior to data collection for each participant.  

A health survey conducted over the phone, blood pressure and anthropometric data, and blood test results 
for lipids, creatinine and HbA1c will be collected from participants. The blood tests for the VLBW offspring 
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were collected at age 30 and cardiovascular risk prediction at this age will be compared to actual events by 
age 35 years. Blood tests for the mothers will be done as part of this study and factored into CVD risk 
predictions to give a percentage risk of a CVD event in the next 5 years.   The health survey comprises of 
custom written items and validated questionnaires relating to cardiovascular health, general health, family 
medical history, own perception of cardiovascular health, motivational status for lifestyle change and 
reproductive health.  

These data will be used to compare cardiovascular risk  and cardiovascular events between the VLBW 
controls and cohort, and mothers of VLBW participants mothers of controls. An easy to understand 
feedback document will be created and individualised for participants.  

Results: 12 VLBW cases, 3 controls and 16 mothers have been contacted to date and 14, 2, 10 
participants, respectively, have consented. To date, we have collected health survey data, blood pressure 
and anthropometric assessments and blood results for 23 participants. CVD risk calculations have been 
generated using CVD risk assessment tool based on the NZ PREDICT study equations. We aim to have 600 
participants by the end of the data collection phase. Comparisons will be made between cases and 
controls. 

A feedback document describing and illustrating what cardiovascular disease, risk and risk factors are 
(based on NZ Heart Foundation guidelines and resources). This document also communicates participants 
cardiovascular disease risk assessment. We report on their current blood pressure, lipids, diabetes screen, 
BMI, heart age (a tool created by the NZ Heart Foundation to help communicate CVD risk) and projected 
five-year cardiovascular disease risk. Guidance on how they can reduce their risk of CVD is provided.  

Conclusion: This study is in its preliminary stages. Recruitment and data collection have not yet finished 
and will continue until we have sufficient numbers for comparison. We will then compare clinical outcomes 
relating to cardiovascular disease risk projection, cardiovascular events, cardiovascular risk factor 
prevalence and general health between the cohorts.  

Using heart ultrasound, a previous study in this wider project, found adults born with VLBW have slightly 
higher blood pressure, smaller hearts and small differences in cardiac and vascular function. They 
concluded that preterm term born adults may be more vulnerable to cardiovascular pathology as they age.  
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CLINICAL 
Earthquake brain: predictors of facial emotion processing following 
earthquake-related stress 

STUDENT Catey Boyce 

 

SUPERVISOR(S) Associate Professor Caroline Bell, Dr Kate Eggleston 

SPONSOR Canterbury Medical Research Foundation 

 

Introduction:  

Facial emotion recognition (FER) is a critical component of human social interaction.  Impairments in FER 
have been reported in a number of clinical conditions, including in post-traumatic stress disorder (PTSD). 
Researchers from Department of Psychological Medicine, University of Otago have previously published 
evidence demonstrating that following the Canterbury earthquakes of 2010 and 2011, people with PTSD 
and people exposed to the earthquakes who self-identified as resilient had sensitivity to threat-related 
facial expressions (as measured by accuracy in recognition of threat-related facial expressions and the 
misinterpretation of neutral expressions as threatening), compared with historical healthy controls. 
However, there was no difference between the PTSD and resilient control groups, suggesting that 
earthquake exposure itself, rather than PTSD, affected FER accuracy and misinterpretation.  As an 
explanation for these findings, the researchers posited that prolonged trauma exposure, as posed by the 
ongoing earthquake and aftershock sequence, required a state of vigilance to maintain safety.  While this is 
consistent with other published literature on FER and trauma, little remains known about the underlying 
mechanisms and specific factors contributing to FER deficits and this is an area of research that merits 
further exploration.   

Aim:  

To undertake further analyses of data obtained from the Canterbury earthquakes study, examining factors 
affecting FER following exposure to earthquake-related stress. 

Impact:  

There is a paucity of evidence relating to factors contributing to FER following earthquake-related stress. 
This project will improve our understanding of FER difficulties following trauma exposure and may assist 
with identifying individuals at risk of developing problems with emotion processing after future events. 

Method:  

Statistical analysis of FER data already collected for Canterbury residents with PTSD (n=28) and resilient 
controls (Canterbury residents with moderate-high exposure to earthquake-related events) (n=89). The 
dataset included variables considered important potential predictors of FER outcomes (misclassification, 
accuracy and reaction time).  These included demographics such as age, sex and education, and clinical 
measures including scales measuring depressive and trauma symptoms, and level and type of exposure to 
earthquake-related stress.   

Results:  

The first FER outcome we investigated was the rate of misclassification of neutral expressions. We 
identified no individual variables that were significantly predictive of higher rates of misclassification.  
However, several variables were significant in predicting misclassification of neutral expressions as certain 
types of emotion. For example, people with a higher lifetime exposure to trauma were more likely to 
misclassify neutral expressions as disgust, consistent with the idea that trauma can lead to increased 
sensitivity to threat-related expressions.  In addition, people who scored higher on a social adjustment 
scale were more likely to misclassify neutral expressions as anger.  
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The second FER outcome we investigated looked at participants’ overall accuracy in identifying facial 
emotions.  We identified two variables that were significantly predictive of increased accuracy. The first 
was lower levels of resilience, and the second was the absence of PTSD – the latter being somewhat 
surprising given previously published evidence showing that people with PTSD trend towards increased 
accuracy for identifying facial expressions.   

The final FER outcome we investigated was reaction time, or time taken to identify facial emotions.  We 
identified a number of variables that were significantly predictive of a slower reaction time.   In particular, 
older age, lower levels of education, higher levels of current stress, and higher levels of social adjustment 
all predicted a slower response.  There were also some interesting findings at the individual emotion level.  
For example, men took longer to identify fear compared to women. A possible explanation for this is 
sociocultural influences that may predispose women to have increased sensitivity to threat related 
expressions, although evidence for this in the literature is mixed.  

Conclusion:  

Overall, we identified only a small number of variables that were significantly predictive of FER functioning.  
However, this is likely due to the relatively small sample size and high levels of correlations amongst 
predictor variables, which meant it was difficult to tease out any one contributing factor.  Further analysis 
of this data is warranted, particularly looking at whether there is a trade-off between accuracy and reaction 
time, as this will give even more insight into the relationship between FER and trauma.  

FER functioning following trauma is also very complex, and it is clear that numerous risk and vulnerability 
factors are involved.  Identifying some of these key factors, as this project has done, sheds further light on 
FER functioning following trauma and may help identify individuals that may be at risk of experiencing 
difficulties with emotion processing following exposure to trauma.   
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SPONSOR  

 
Health Research Council of New Zealand 

 

Introduction: Rheumatoid arthritis (RA) is a medical problem which affects 1% of the world population. 
RA is the inflammation of joint spaces which causes pain and damage to the cartilage. Key characteristics 
observed in RA are the presence of inflammatory proteins known as cytokines in the synovial fluid and 
cartilage degradation; the loss of glycosaminoglycans (GAGs) sugars normally produced by healthy 
cartilage cells and abundant in healthy cartilage. The oxygen concentration of the synovial fluid in RA 
patients is further known to range between 2-4% whereas in healthy patients have between 9-12% 
oxygen. However, the impact of oxygen on the disease progression of RA remains unknown, which is why 
it is necessary to develop a disease model as well as new strategies to regulate oxygen level. By using cells 
from human donors and exposing them to inflammatory cytokines and low oxygen environments a 3D 
model of RA tissue may be fabricated. 

Oxygen concentration seems to play a key role in disease new strategies to deliver oxygen to tissues to 
support the tissues are important. One way to upregulate oxygen is to create an oxygen releasing 
biomaterial through incorporation of calcium peroxide (CPO) inside a hydrogel. CPO is known for its ability 
to release oxygen through a decomposition reaction with water. Hydrogels are 3D networks of crosslinked 
polymers which are often used in bioengineering for their ability to respond to physiological conditions. 
Hydrogels are highly hydrated matrices and therefore could support the release of oxygen from the 
incorporate CPO. 

Aim: The goal of the research project is to see if we can stop/reduce disease progression by controlling 
oxygen concentrations around the tissues. This leads to two aims; creating a 3D in-vitro RA model to 
investigate the correlation between oxygen and inflammatory cytokines on cartilage degradation and 
creating a biomaterial that can control the release of oxygen. 

Impact: Understanding the role of oxygen concentration on disease progression, and controlling it, could 
support the development of new treatment options for those suffering from RA. 

Method: For the 3D model, healthy donor cartilage cells were spun down into pellets and grown into 
microtissues. Once mature they were put in media with cytokines and incubated at 1%, 5% and 21% 
oxygen concentrations for three to six days. To compare the effect of the different oxygen concentrations 
on cartilage degradation, biochemical assays were used to quantify the DNA and GAG content in the 
microtissues. 

For the oxygen releasing biomaterial, CPO (0.1, 0.5 and 1 weight%), was encapsulated within small 
(h=2mm, Ø=5mm) gelatin hydrogels. CPO (0.1- 10 weight%) was also encapsulated inside 
polycaprolactone (PCL) by homogenisation with polyvinyl alcohol (PVA) to create microspheres. Oxygen 
measurements were done using an oxygen probe in a controlled 1% oxygen environment. 

Results: The biochemical assays revealed a significantly higher GAG/DNA content in the microtissues 
subjected to cytokines at 21% oxygen as shown in Figure 1. This means that cartilage performance is 
better retained in higher oxygen concentrations when exposed to cytokines. A reduction in GAGs relative to 
DNA in 1% and 5% oxygen levels showed limited performance of cartilage cells, which is similar to in vivo 
RA conditions.  

For the oxygen releasing biomaterials, adding CPO directly into the hydrogel led to a burst release of 
oxygen, where all the CPO reacted on day one. Therefore, we encapsulated the CPO inside a hydrophobic 
material, PCL, to slow down the decomposition with water. The microspheres with 10weight% also showed 
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a burst release of oxygen on day one, but they continued releasing oxygen until day six, as shown in 
Figure 2. 

 

 

 

 

Conclusion: The model shows that oxygen concentration plays an important role in disease progression 
and increasing oxygen concentration may be beneficial to slow disease progression. The oxygen releasing 
materials require more optimisation to create something with controlled delivery. Once they are optimised, 
we can test them alongside the model. 
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COMMUNITY 
Teaching the Teachers: An orientation course in Hauora Māori 
for Otago Medical School Clinical Teachers 

STUDENT  Sam Cameron‐Dunn 

 

 

SUPERVISOR(S) Ms Amber Philpott & Professor Suzanne Pitama 
 

SPONSOR Māori Indigenous Health Institute & CDHB 
 

 

Introduction: Comprehensively understanding the Hauora Māori curriculum is essential in medical 
graduates achieving proposed graduate learning outcomes.1 Despite this, anecdotal evidence suggests 
there is a lack of integration into the wider OMS when compared to longstanding curriculum areas. This is 
reinforced by many clinical teachers possessing little to no exposure to new and emerging curriculum 
areas, including Hauora Māori. Currently, the Otago Medical School has no prerequisites for Clinical 
Teachers to have completed in the Hauora Māori curriculum. 2 A problem arises when clinical teachers are 
employed with no formal Hauora Māori training, as they are unable to adequately support student 
integration of Hauora Māori skills and knowledge into the wider OMS curriculum. 

Aim: The focus of this project is to design and develop an online orientation course for OMS clinical 
teachers outlining the OMS Hauora Māori curriculum. This online orientation course will be available to 
OMS clinical teachers in each of the three Otago campuses in Wellington, Christchurch and Dunedin 
through the University of Otago Health Science Moodle learning platform. 

Impact: To increase integration of the Hauora Māori curriculum throughout the wider OMS curriculum 
through upskilling teachers of the content the curriculum contains. 

Method: My method involves an interpretive synthesis in order to review quantitative and qualitative 
research and resources related to the Hauora Māori curriculum. I revised and collated the comprehensive 
Hauora Māori curriculum from second year to sixth year medicine taught at both the Dunedin (years 2-3) 
and University of Otago Christchurch (years 4-6) from the online Moodle pages. This involved lectures, 
tutorials, assessments, marae visits, team based learning activities, simulation sessions and community 
visits. External resources which were used in the curriculum were also included in this synthesis in the form 
of text and video. I approached Māori TV and Indigenous experts at the University of Auckland for 
summary resources which better explain complex concepts. From the entirety of the content, I formulated 
core learning objectives to be included in the final online orientation course. I reduced the content, 
acknowledging five years of curriculum could not be presented in such a short course. 

Results: The product of my interpretive synthesis is a seven course online orientation module. The final 
content of the online orientation course includes: background knowledge on colonisation, Te Tiriti o 
Waitangi and Whakamaua. This leads into conceptual knowledge of racism, bias, health determinants and 
inequity. The course progresses into interactions with Māori patients and complex situations. It concludes 
with learning skills that graduate doctors use to maximise Māori equity within the health system. These 
modules progress in a sequential learning approach echoing that of the Hauora Māori 
curriculum. Promotion of other applications and professional development opportunities were included to 
provide further opportunities to build on the cultural responsiveness learnt in this course. 

I consulted clinical teachers to identify their preferences and criticisms of previous online learning modules 
during the formation of the course. This was essential in providing a module which would fully engage the 
target audience. Length of modules, volume of content, and tangible ways to implement knowledge were 
key discussion points which I focussed intently on during the construction of the modules. Pre- and post-
course surveys accompany the pilot launch of the online orientation course to numerous clinical teachers in 
different departments of OMS for a formal peer-review. This will allow me to continue to improve the 
modules following launch with real-time feedback. 
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Conclusion: I have designed and developed an online orientation course for OMS clinical teachers 
outlining the student Hauora Māori curriculum. The course was found to be acceptable and usable by OMS 
clinical teachers. This will increase integration of the Hauora Māori curriculum throughout the wider OMS 
curriculum through upskilling teachers of the content the curriculum contains. Roll-out of the online 
orientation course will commence in 2022. 
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Introduction: Bone is a complex tissue to recreate outside of the body. It has various roles including red 
blood cell production, mineral balance, protection of other organs, muscle/ligament attachment, and 
stability for locomotion. There are a range of cell types present in bone that interact in a way that allows 
bone to perform these functions. Furthermore, bone is a constantly changing environment due to the 
controlled activity of bone-producing and bone-resorbing cells present. Therefore, it is difficult to artificially 
recreate bone for study outside of the body. 

The animal models we currently use for bone research are not sufficient. Although they are considered 
useful, animal bone is structurally and functionally different compared to human bone. This means that 
when we study animal bone, we do not get an accurate representation of how human bone works. If we 
wanted to use animal models to evaluate many drugs for treatment of bone-related disease such as 
osteonecrosis (bone death), it would give rise to animal ethics concerns and financial issues. As such, the 
use of animal models for bone research is not feasible due to inter-species differences and ethics/finance 
concerns. 

Bioassembly is a modern concept in biomedical research that could be useful for the study of bone in 
health and disease. To overcome the limitations of animal models, we must use human cells to create a 
model. To mimic the vascular bone structure, a model with an outer bone layer and an inner vascular 
(blood vessel) layer is required. A 3D-printed construct comprised of biologically compatible materials could 
achieve this. Spheroid structures comprised of live cells that can fuse together have recently emerged as 
promising new tools. Bioassembly of fusible spheroid structures in a 3D-printed construct could have value 
as a new model for bone research in health and in diseases such as osteonecrosis. 

Aim: To create a vascularised bone model from human-derived bone cells and blood vessel cells; to verify 
if the model can be used to study osteonecrosis at a cellular level. 

Impact: A successfully produced model would provide us with a new tool to more accurately study 
osteonecrosis. The model would allow for the avoidance of animal ethics concerns, as well as expenses. 
Because this model can be fabricated in large quantities it can also be used to evaluate large quantities of 
therapeutic drugs for bone-related disease at one time. 

Method: Bone cells and blood vessel cells (both human-sourced) were grown in cell culture. A microfluidic 
system involving the use of ultraviolet light and shear stress exertion from oil encouraged cell spheroid 
structures to form, as shown below. 
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Bone cell spheres and blood vessel cell spheres were produced. A 3D printed lattice was injected with 
these spheres, as shown above. The inner 3 holes of the lattice were injected with blood vessel cell 
spheres and the outer 6 holes were injected with bone cell spheres. This mimics the vascular bone 
structure we see inside the body. 

The next step was to induce programmed cell death of the blood vessel cells. This would then cause 
osteonecrosis (death of bone). Unfortunately, we did not have time to finish this part of the project. 

Results: We have produced fully assembled models but are still waiting on analysis techniques to ensure 
that the models properly mimic vascular bone. Our spheres were shown to have grown well. The blood 
vessel cells showed a branching morphology. Our bone cells showed an elongating morphology.  

 

Blood vessel cell sphere                Bone cell sphere       

Conclusion: So far, the model seems promising. The branching morphology of the blood vessel cells 
indicates the beginnings of a process called vasculogenesis (creation of new blood vessels). The elongating 
morphology of the bone cells indicates a step toward the production of bone tissue. Inside our model, we 
suspect that the blood vessel cell spheres have fused. Interaction between blood vessel cells throughout 
the length of the model may lead to the production of a primitive blood vessel. In the future I would like to 
see if osteonecrosis (bone death) can be simulated in our model via induced death in the blood vessel 
cells. I would also like to see if there are any other adjustments we could make to the model to further 
increase its similarity to vascular bone seen inside the body. A successful model would provide us with a 
new effective tool to study osteonecrosis. 
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Introduction: The series of Canterbury earthquakes that began in September 2010 had devastating 
consequences for many people in the region; displacing people from their homes, cutting off access to 
basic resources, and the loss of 185 lives. Psychologically, the earthquakes challenged many people as 
they processed their earthquake experiences and dealt with the instability of a large-scale natural disaster. 

Most people will experience significant anxiety and distress following exposure to major trauma, including 
earthquakes. The majority of people will recover without needing treatment for Post-traumatic Stress 
(PTS), however, up to 15% of trauma exposed people will not recover and go on to meet criteria for PTS. 
These people experience hyperarousal, emotional numbing, re-experiencing and avoidance. Factors such 
as peri-traumatic beliefs (thoughts experienced during or just after the trauma) and avoidant coping styles, 
such as using alcohol as a means to avoid uncomfortable emotion, have been identified as important 
factors in developing and perpetuating PTS. 

Previous research has also identified factors such as age, sex, relationship status and prior mental health 
difficulties as influences in PTS development. Severity of trauma exposure has been found to increase the 
risk of PTS. Earthquake trauma exposures include having to run for your life, facing or witnessing an injury 
during the earthquake, or having to leave your home indefinitely. However, even severe trauma exposures 
may not lead to PTS for some, and correspondingly mild trauma exposure may elicit high levels of distress 
in others. This interpersonal variation requires investigation to understand and determine what elements of 
trauma exposure may predict avoidant coping behaviour. 

Aim: The aim of this project was to investigate the impact pre-existing factors and earthquake related 
factors have on predicting subsequent fear and avoidant coping behaviours, including changes in alcohol 
use, in those with PTS compared to those without PTS after the Canterbury earthquakes.  

Impact: Building a better understanding of how pre-existing factors, trauma exposure and associated 
beliefs can influence subsequent fear and avoidant coping and alcohol use has the potential to inform 
psychological treatment. Importantly, identifying risk factors of avoidant coping that maintain PTS can 
facilitate initial treatment screening processes. This can lead to  more targeted treatment by highlighting 
specific cognitions and avoidant behaviours likely to be maintaining PTS. 

Method: The treatment sample was 184 people seeking help for PTS, who, along with 101 recruited 
resilient controls, completed the following self-report questionnaires 1-2 years after the Canterbury 
earthquakes. These were the TESS (Traumatic Exposure Severity Scale), PDI (Peritraumatic Distress 
Inventory), FAQ (Fear and Avoidance Questionnaire), and AUDIT (Alcohol Use Disorders Identification 
Test).  Chi-square and t-tests or Mann Whitney U analyses were used for comparisons between the 
treatment and resilient control groups. 
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The following model was used to guide multivariate statistical analyses within the treatment group. 
Stepwise linear regression models were used to examine the relative contribution of the predictor 
variables: trauma exposure, and peritraumatic beliefs; had on both outcomes: fear and avoidance coping 
or alcohol use, controlling for pre-existing moderating factors (demographics and lifetime comorbidity).  

 

 

 

 

 

 

 

Figure 1. 
Model of the 
relationship between earthquake-related predictors and subsequent coping outcomes 

Results: As expected, the resilient control group had significantly lower scores on the predictor scores and 
fear and avoidance outcome.  

Peritraumatic beliefs were the strongest predictor of fear and avoidance in the treatment group with a 
standardised beta coefficient of 0.315, meaning that peritraumatic beliefs made a unique contribution, 
explaining nearly a third of the fear and avoidance score. Trauma exposure and trauma distress both 
predicted fear and avoidance, although trauma occurrence was the stronger predictor compared to trauma 
distress level (r2 = 0.401 vs 0.373 respectively). Females, education levels less that tertiary and any prior 
anxiety disorder diagnosis also predicted higher fear and avoidant coping behaviours. 

The samples did not differ in alcohol use and the median alcohol consumption levels for both groups were 
below problematic levels on the AUDIT. Alcohol use decreased when peritraumatic beliefs and trauma 
distress scores increased. Having a prior diagnosis of an alcohol misuse disorder, however, predicted an 
increase in alcohol use after the earthquake. 

Conclusion: This study showed that within a sample of people with PTS, higher peritraumatic beliefs, and 
trauma exposure and distress scores predicted higher levels of fear and avoidant styles of coping, but 
lower alcohol use following the earthquake. Key predisposing factors such as sex, education level and prior 
psychiatric diagnosis of anxiety and alcohol misuse also predicted engagement in unhelpful avoidant 
coping. These findings provide further insight into understanding the key factors predicting avoidant coping 
that drives PTS. 
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Systematic Review of the Impact of Trauma Exposure on 
Cognitive Function in Individuals without Post-traumatic Stress 
Disorder or Other Mental Disorders 
STUDENT Emily Davey 

 

SUPERVISOR(S) Dr Katie Douglas, Professor Richard Porter  
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Introduction: Over two-thirds of the world’s population will experience some form of traumatic event in 
their lifetime. This population can be divided into a minority who develop PTSD and a resilient majority 
who experience normal post-traumatic symptoms (PTS) without progressing on to PTSD.  

The Christchurch earthquakes have given us an opportunity to observe a large population similarly exposed to 
trauma. In an ‘earthquake brain’ study published in 2019 testing cognitive function between a resilient and 
PTSD group of individuals, the UOC psychology department revealed that it may be in fact the experience of 
trauma that has a long-term effect on neuropsychological function (specifically visuospatial memory) not 
PTSD alone. Results from this study were not hypothesised and went against our previous understanding of 
trauma where PTSD is the cause of difficulty learning and problem-solving.   

This review will involve compiling literature regarding this discovery in order to gain a better understanding of 
the short and long term neuropsychological effects of trauma exposure. 

Aim: Investigate the changes to neuropsychological functioning in individuals without PTSD or other 
mental health disorders after exposure to traumatic events compared with non-exposed individuals. 

Impact: While there is significant research into the effect of PTSD on cognitive function, little is known about 
the cognitive effect of experiencing such events on resilient populations. The potential consequences of 
impaired neuropsychological functioning in resilient groups following large scale traumatic events are 
extensive, given that this majority are involved in rebuilding both social and physical infrastructure. If 
traumatic stress has a significant impact on subclinical and asymptomatic individuals, especially long term, 
it is important that services are not only provided for those with a PTSD diagnosis. This is a unique 
opportunity where we have the resources to undergo research in an area struck by a natural disaster and 
compare this to research with other trauma types on a global scale.  

Method: This is a prospectively-registered narrative systematic review. I have revised a previous search 
strategy which had previously found any relevant studies until 2017 and run it for 2017-2021. With the aim 
of finding any papers missed by the original search, articles were also searched for by citation.  

Inclusion criteria for the review were papers which had a group exposed to a traumatic stress (as defined 
above), neuropsychological testing of some form and a suitable control. Exclusion criteria were studies 
including patients with traumatic brain injury, neurological disorders or other significant medical illnesses or 
studies including individuals with PTSD and other psychiatric disorders where these were not explicitly 
separated or accounted for. 

The screening process involved title and abstract screening, before full text reviews that left me with 41 
eligible texts for data extraction. Extracted data included details of the study name and type, the traumatic 
event type included, the study and control populations, the test of neuropsychological functioning used, 
the change to the neuropsychological task, and the timing of the outcome measurements. 
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Results: Effects of different trauma types on cognitive function can be seen below.  
 
War & Conflict – Results varied. Some studies place performance in neurocognitive tests for the 
resilient population in an intermediate position between PTSD and healthy controls, while others 
showed no significant difference between traumatised and healthy controls. Attention and working 
memory were the most commonly affected domains for combat veterans.  
 
Urban Violence -  Few differences between resilient and healthy control populations were for 
attentional and executive functional processes. Two studies following police officers both showed little 
difference between traumatised police officers and a control group except for verbal memory and 
rapid mobilisation of resources to process expected stimuli. 
 
Intimate Partner Violence – Studies had relatively small sample sizes so any differences may not truly 
represent the population. Tests of working memory, visuoconstruction, and executive function were 
subtly but significantly affected in women who had experienced IPV. 
 
Childhood Maltreatment – Largest proportion of studies show a clear effect on neuropsychological 
functioning. Familial trauma, especially if they are poly-victimised, seems to have the greatest effect on 
cognitive ability in all domains except visuoconstruction. One study indicates that sexual abuse selectively 
reduced performance in language and memory when controlling for other types of maltreatment.  

Conclusion: Trauma does seem to have a significant, but often subtle, effect on neuropsychological 
functioning – predominantly executive functions and working memory. In those without a diagnosis of 
PTSD, the presence of Post-Traumatic Stress symptoms and the severity of those symptoms appears 
to correlate with degree of neuropsychological disruption experienced. Therefore in future, this could 
potentially be used as an predictor of cognitive functioning in individuals exposed to traumatic 
stresses. More research is needed in this area.  
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COMMUNITY 
A National Snapshot of Health Inequity in Children with Type 1 Diabetes 
in New Zealand, Due to Lack of Funding for Continuous Glucose 
Monitoring  

STUDENT Hannah Davies 

 

SUPERVISOR(S) Dr Martin de Bock 

SPONSOR Diabetes Christchurch and Diabetes Training and Research 

 

Introduction: Type 1 Diabetes is an autoimmune condition that damages the beta islet cells of the 
pancreas. In health, these cells secrete insulin in a manner which is modulated by blood glucose levels in 
order to achieve glucose homeostasis. For patients with diabetes to control their blood glucose levels, they 
must administer appropriate levels of insulin according to their blood sugar levels. To achieve this, patients 
must check their sugars a minimum of six times per day, with more frequent checking being positively 
correlated with better glycaemic control. There are two ways for patients to do this: finger pricking, or 
continuous glucose monitoring (CGM). In Aotearoa, PHARMAC funds test strips, lancets, and meters for 
finger pricking. CGM is not funded. 

Aim: To determine whether lack of funding for CGM is resulting in inequitable access to this technology, 
and whether this inequity in access is driving in inequity in outcomes for patients with diabetes.  

Impact: CGM is life changing for patients with diabetes. It improves quality of life with more easily 
accessible blood glucose readings, offers peace of mind with high and low blood sugar alarms, and is 
required for automation which is becoming the gold standard for diabetes care. It is well known that the 
healthcare system in Aotearoa inequitably serves Māori patients. We believe that the lack of funding for 
CGM is disproportionately affecting Māori children and their whānau, which is contributing to poorer health 
outcomes for tamariki. With the findings from this study, we will contribute to the growing body of 
evidence for PHARMAC to publicly fund CGM in Aotearoa, thus improving Māori health equity. Addressing 
such inequality is an obligation of Aotearoa under Te Tiriti o Waitangi. 

Method: A cross sectional analysis of the demographics and glycaemic control of users of CGM vs non-
users amongst paediatric patients with T1DM in Aotearoa will be undertaken. This is to be achieved 
through an audit of each DHB, collecting the age, ethnicity, gender, location, latest HbA1c, CGM use status 
and funding source, and treatment method of each paediatric patient. A multivariate analysis will be 
applied to determine the strength of the relationship between CGM use and HbA1c (as an indicator of 
glycaemic control), as well as the independent influence of ethnicity and socioeconomic status (SES) on 
HbA1c. The influence of ethnicity, DHB, and SES on CGM access will also be analysed.   

Results: This audit is still in progress, but the following results have been drawn from preliminary 
descriptive analyses of the data that has been collected.  
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Figure 1 shows the relationship between CGM use 
and latest HbA1c. A lower HbA1c indicates better 
glycaemic control. It was found that the median 
HbA1c for patients using CGM was 15% lower than 
that of patients not using CGM. This shows that 
patients using CGM in Aotearoa are achieving 
significantly better glycaemic control. This is 
consistent with international research.  

 

 

 

 

 

Figure 2 shows the differences in CGM use between DHBs. Significant differences are emerging in  the 
proportion of children accessing each type of CGM, and not accessing it (shown in red), between the DHBs. 

Figure 3 shows the proportion of patients within each ethnicity group accessing the different types of CGM, 
and those not accessing it. The study found that 82% of Pasifika children are not accessing CGM, and 45% 
of Māori children are not accessing it, compared to only 22% not accessing CGM in the European ethnic 
group.  

Our completed data set will also analyse the relationship between SES and CGM access.  

Conclusion: 

From our preliminary analyses, we can conclude that children using CGM are achieving better glycaemic 
control. We can also conclude that there are patterns showing disparities in access to CGM on the basis of 
patient’s DHB and ethnicity, with a higher proportion of Māori and Pasifika children not accessing CGM. A 
multivariate model must be applied to our completed data set to minimise confounding. We expect our 
completed data set will reveal the same patterns of inequity as we have found this far.  
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Prevalence and Safety of Complementary or Alternative Medicine Use 
Among Children Attending Christchurch Hospital 

STUDENT Abida Denny  

 

SUPERVISOR(S) Dr Angharad Hurley, Professor Andrew Day 

SPONSOR University of Otago, Christchurch, Paediatrics; Cure Kids 

 
Introduction: Complementary or alternative medicine (CAM) is a term used to describe products or 
practices that are outside of ‘conventional’ medical therapies and may be used alongside, or to replace, 
prescribed treatment. There are many types of CAM therapies, with some examples being: acupuncture, 
aromatherapy, Ayurveda, traditional Chinese medicine, chiropractic therapy, herbal products, dietary 
supplements, homeopathy, massage, osteopathy, Rongoā Māori, and prayer. CAM therapies may be used by 
adults and children. Literature suggests that there is an increase in CAM use among adults, however, its use 
among children has not been studied in New Zealand. 

Aim: The aim of this study was to determine the patterns of CAM use among paediatric patients attending 
Christchurch Hospital, and to measure parental opinions of CAM therapies, in order to compare CAM use 
among demographic and family variables.   

Impact: Studies examining CAM use among children in other countries show varying prevalence and 
knowledge. The data gathered from this study regarding CAM use for paediatric patients in New Zealand, 
has allowed for a thorough exploration of parental opinions and other variables. This information has 
provided a snapshot of current CAM use in New Zealand and will contribute to a greater understanding of 
the role of CAM in paediatric healthcare.  

Method: Parents of children attending Christchurch Hospital were recruited from the paediatric clinical areas 
between November 2021-January 2022 to participate in our prospective survey-based study. Surveys were 
developed for the purpose of conducting this study using tools from previous research. This survey gathered 
information on socio-demographic variables, parental opinions regarding CAM use and acceptance, and CAM 
use with the child attending hospital. If CAM was used, a series of questions were to be answered by the 
parent/caregiver relating to; CAM type, cost, source of CAM, source of information, side effects, benefits, 
and reason(s) for use. This study ensured that participant anonymity and ethical rights were maintained 
during the study.  

Results: Demographics: Parents of 246 children consented to the study and completed all outcome 
measures. From the children reported in the surveys, 35% had a chronic health condition. The most common 
reason for attending hospital was for the treatment of a new illness (28%). There was a higher prevalence 
of women (81%) completing the surveys than men (19%), and the most frequently reported highest level 
of parental education was high school (39%). 
CAM use: Of the 246 parents completing the survey 56% reported that they used CAM therapies with their 
child attending hospital, with 17% using more than one type of CAM, giving a total of 169 reports of CAM. 
The most common type of CAM reported was dietary supplements (included probiotics and vitamins), 
followed by massage, prayer, and herbal products. When parents were asked about their disclosure of CAM 
use to their child’s medical team, only 31% had volunteered this information. Some parents reported that 
the use of CAM may not have been relevant to disclose (such as prayer), and a few parents reported that 
were using therapies that were not recommended by their child’s doctor. The lack of disclosure to medical 
staff may have potential safety implications for the child involved. Children were significantly more likely to 
use CAM if the mother was reporting its use (p = < 0.01) and the higher the education level of the parent 
the more likely their child would use CAM (p = 0.01). If parents (p=<0.01) or siblings (p = <0.01) were 
using CAM, the child was more likely to use it. Few parents (2%) reported side effects from their child’s CAM 
use, and 85% reported slight or substantial improvements from CAM use. 
Opinion survey: The results of the opinion survey (Table 1) shows that parents who frequently agreed that 
doctors should be supportive of people using CAM were significantly more likely to use CAM for their child (p 
= 0.009). Although many agreed that doctors should be supportive, it was frequently disagreed that they 
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would only use CAM if a doctor recommended it and these people were significantly more likely to not use 
CAM (p = <0.001). Parents felt neutral regarding some items and this response was associated with 
significantly increased CAM use regarding the sufficiency of information available CAM information (p = 
<0.001) and if CAM had fewer side effects than conventional treatment (p=0.002). Those who disagreed 
that CAM could replace conventional treatment were significantly more likely to not use CAM (p = 0.031). 
Those who agreed that the cost of CAM would put people off using it, were significantly more likely to use 
CAM (p = < 0.001). 

 

 

 

Conclusion: Our study demonstrated that the prevalence of CAM use is within the range found in literature 
from other countries that lies between 11-88%. We found that family variables and parental opinions 
regarding CAM may influence whether a parent uses CAM for their child. Our study reports a low voluntary 
disclosure rate of CAM use to medical staff and the opinion survey shows that many parents thought that 
doctors should be knowledgeable and supportive of CAM use. Medical staff initiating conversations about 
CAM use, may increase this disclosure rate and raise awareness about potential safety implications. This 
study has provided an insight into CAM use at Christchurch Hospital. This information may not generalisable 
to other centres in New Zealand or other countries but provides new data to add to the literature. The next 
step could be to repeat this study in other New Zealand paediatric populations and encourage further 
understanding of paediatric CAM use.  

  

Opinion survey item P value 

1. Doctors should be supportive of people using CAM 0.009 

2. Doctors should ask patients if they are using CAM NS 

3. Doctors should know about CAM and be able to give advice NS 

4. I would only use CAM for me or my child if a Doctor recommended it <0.001 

5. CAM do not interfere with prescribed drugs NS 

6. Enough is known about the effectiveness of CAM NS 

7. Enough is known about the safety of CAM NS 

8. Enough is known about the side effects of CAM NS 

9. There is sufficient information available about CAM <0.001 

10. CAM have fewer side effects than prescribed or conventional treatment 0.002 

11. CAM is more effective than prescribed or conventional treatment NS 

12. CAM therapists/practitioners should be qualified and registered NS 

13. CAM is used by people who lack confidence in conventional treatment NS 

14. CAM is used by people due to a lack of conventional treatment for an illness or condition NS 

15. CAM can be used to replace conventional treatment 0.031 

16. The cost of CAM puts people off using it <0.001* 

Table 1. Level of agreement for Opinion Survey statements and association with CAM use. Blue = agree, 
yellow = neutral, red =disagree 
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Introduction: Functional constipation (FC) and Constipation-Predominant Irritable Bowel Syndrome 
(IBS/C) are two common conditions that affect the New Zealand population. FC affects 1/10 individuals 
and can cause patients to have infrequent bowel movements that can be hard and painful to pass. IBS/C 
affects 1/9 men and 1/6 women and can cause patients to have daily changes in their bowel movement as 
well as abdominal pain. Currently, we are not sure what causes these conditions but it is theorised that diet 
does play a role. In New Zealand kiwifruit has been used to treat digestive discomfort and constipation for 
many years. Studies have shown that kiwifruit is high in soluble fibre and can improve bowel movements, 
however, there is little information known on how kiwifruit affects those with FC and IBS.   

The study I worked on was set up to see if having two green kiwifruit daily will affect abdominal comfort in 
individuals that have IBS or FC. Maltodextrin ( a form of sugar normally found in processed food) was used 
as the control to compare differences with the green kiwifruit group.  

Information from this study will allow us to have more knowledge on how kiwifruit affects bowel functions 
in individuals with IBS and FC and provide more data needed to diagnose and treat those individuals. 

Aim: To attain clinical data on how  habitual intake of green kiwifruit affects gastrointestinal symptoms, to 
attain physiological data on how habitual intake of green kiwifruit affects the gastrointestinal tract and to 
attain understating of how habitual intake of green kiwifruit affects mental and physical wellbeing. 

Impact: Little knowledge and data is known about IBS and FC and patients currently have few remedies 
for their conditions. This study will increase the knowledge known on these conditions and get us one step 
closer to helping those that are suffering.  

Method: This research was carried out as a single blinded, negative controlled, randomised, parallel 
design study. It included a 3 week lead in phase, a 4 week intervention phase and a 2 week follow up 
phase, for a total study duration of nine weeks.  

During the four week intervention phase, participants were  randomly split into two groups. One group was 
given two green kiwifruit a day to eat and the other group was given maltodextrin that matched the 
energy content of the kiwifruit the other group had.  

Before and after the intervention phase blood and faecal samples were taken from each of the participants, 
questionaries were completed that took into account participants overall wellbeing, Magnetic Resonance 
Imaging were taken, Santillan Atmo gas-sensing capsule were used to take measurements inside the gut 
and blue food dye was used to measure the bowel movement of participants.  

Samples and data was then processed and then analysed to determine any differences between the 
maltodextrin and kiwifruit groups.  
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Results:

 

In these graphs, we are comparing diarrhoea and constipation symptoms before and after the intervention 
period. A negative change means that symptoms have reduced. 
 
As shown on these graphs there seems to be an improvement in constipation symptoms with intervention 
1, because the bars show a symptom reduction. However, this is an ongoing study so we are still collecting 
data to see if this is statistically significant. We are also still blinded meaning we don’t know if treatment 1 
is the intervention group or the control group.  
 
Conclusion: The results from this study will be important as it will provide more knowledge to better 
diagnose and treat those with IBS and FC. It is also an ongoing study so we are still waiting on results to 
make more conclusions. 
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CLINICAL 
How good are we at fluid therapy in critically ill patients? 

STUDENT Jenna Feng 

 

SUPERVISOR(S) Professor Geoff Shaw, Distinguished Professor Geoff Chase 

SPONSOR Canterbury Medical Research Foundation (CMRF) 

Introduction: Intravenous fluids are given to critically ill ICU patients to restore circulation and provide 
adequate tissue perfusion. However, excessive fluids may lead to increased length of mechanical ventilation 
and mortality. Resuscitation fluids expand the patient’s interstitial fluid volume (IFV) causing tissue oedema, 
pleural effusions, and ascites (abdominal fluid). Equally, under-resuscitation causes ischaemic injury of vital 
organs. Unfortunately, 50% of fluid boluses are given unnecessarily because they do not increase stroke 
volume (SV) to improve the circulation. Measurement of transient changes in SV are required to assess a 
patient’s response to a fluid bolus. This can be measured using invasive devices, such as an oesophageal 
doppler, however transient changes in SV are not captured by the standard cardiac output (CO) devices used 
in the Christchurch Hospital ICU. As a result, estimating the amount of fluid resuscitation is still largely an 
‘art form’. Given these difficulties, is there a way clinicians can gain feedback on the impact of (their 
somewhat imprecise) fluid resuscitation using a simple model that enables visualisation of changes in IFV 
and blood volume (BV) to inform better clinical decisions? 

Aim: To investigate the impact of fluid resuscitation on CO and SV, and changes in IFV and BV during the 
first 24 hours of ICU admission using readily available clinical information from the patient records. To provide 
a framework that allows the bedside clinician to see the impact of fluid resuscitation within this group of 
critically ill patients.   

Impact: Currently, decisions to give fluids are based on heuristics; rules of thumb gained from experience. 
However, these mental models lack precision and may have incorrect physiological basis. A simple model to 
visualise changes in IFVs and BVs, may improve decision-making regarding blood transfusions, choice and 
timing of fluids, and timing of diuretics, thus improving patient outcomes and costs of care. 

Method: Christchurch Hospital patients admitted to ICU following valvular heart surgery and/or coronary 
artery bypass surgery between Oct 2013 to Jan 2018, were included if they had cardiac output (CO) 
monitoring, with least two recorded COs and had received at least two fluid boluses (FB) for resuscitation. 
The following hourly data for each patient was extracted from 24-hour ICU charts: total volume of crystalloid 
fluid boluses (more than 250ml given within the hour), volume of RBC transfusions and blood products 
(clotting factors and platelets), and fluid losses (chest and wound drains). Hourly pulse pressure (PP), heart 
rate, and CO (to calculate SV) were also extracted. Serial haematocrits (Hcts) were retrieved from the digital 
medical record. Initial Hct and patient weight were used to estimate BV (70ml/kg) and red cell volume (RCV) 
(70ml/kg x Hct). From these measurements, changes in RCV are estimated from additional blood transfusions 
or fluid losses through chest and wound drains. Hourly Hct values were interpolated to provide estimates of 
changes in BV. All additional fluids given to the patient, and fluids redistributed from the BV are modelled as 
an expansion of the IFV. Standard descriptive statistical methods were used.   
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Results:  

Figure: Changes in Interstitial fluid volume and Blood volume following high-risk cardiovascular surgery. Box and 
whisker plot represents maximum and minimum, and interquartile range estimates. 

Data from 32 patients were analysed. The average Apache III, a measure of illness severity, was high (73). 
There were four deaths (12.5% mortality; predicted risk of death of 14%). Cardiac outputs were measured 
using Swan-Ganz pulmonary artery catheters (Edwards Lifesciences), 27 patients, or by transpulmonary 
thermodilution (Pulsion medical systems), 5 patients. 

There was no consistent improvement in SV over the 24-hour period when fluid boluses were given 
(R2=0.019) and poor correlation between the PP and SV (R2=0.45). Box and whisker graphs show the 
estimates of IFV and BV in the first 24 hours. Changes in BV were small; the median BV increased by 536ml, 
however the median IFV expanded by 2523 ml in the first 12 hours. 

Discussion: The inclusion of CO monitoring selected for the sickest patients undergoing cardiac surgery. 
Low risk patients only have a mortality of 1-2%. In spite of large amounts of fluids and blood given, there 
was a minimal change in BV. However, the IFV increased by 210 ml per hour during the first 12 hours 
resulting from the inflammatory response to surgical trauma and cardiopulmonary bypass, causing fluid to 
leak out of capillaries. After this period, the distributive losses were minimal, indicating the inflammatory 
response had subsided. This is consistent with clinical expectations.  

There are several limitations to this model: (i) Urine output and enteric losses were not included as they do 
not significantly impact on IFV in the first 24 hours. (ii) Estimates of IFV and BV changes have not been 
validated by direct measurements (e.g. using radiolabelled isotopes). (iii) Haematocrit values were 
interpolated to provide hourly changes which do not account for transient changes in BV following blood 
transfusions or excessive bleeding.  

In spite of these limitations, this approach provides the basis for using accurate measurements of Hct, at 
precisely timed intervals, to give real-time estimates of hourly BV changes in response to interventions. IFV 
may be improved by accounting for fluid losses through urine output, nasogastric drainage, and other enteric 
losses.  

Conclusion: This study is a first-of-its-kind to use descriptive quantitative modelling to visualise the BV and 
IFV changes in critically ill patients. Future research should involve generalising this tool for all critically ill 
patients undergoing resuscitation therapies. Finally, this model gives clinicians a trajectory or “roadmap”, to 
inform decisions involving fluid resuscitation, blood transfusion and diuretics use; all of these impact on 
patient outcomes and cost of care.  
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CLINICAL/COMMUNITY/LABORATORY 
Role and Therapeutic Potential of suPAR in Cardiovascular Disease 

STUDENT Ethan Gall 

 

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

SPONSOR Canterbury Medical Research Foundation 

 

Introduction: Cardiovascular disease (CVD) is a major cause of death in New Zealand with 1 in 20 kiwi 
adults currently diagnosed. Soluble urokinase Plasminogen Activator Receptor (suPAR) is a soluble 
inflammatory protein that may be elevated in the blood of patients with infectious and/or inflammatory 
diseases including CVD. Additionally, the presence of elevated suPAR levels following onset of CVD has been 
shown to strongly predict the risk of adverse outcomes such as a recurrent heart attack or stroke. 

The Christchurch Heart Institute (CHI) recently showed that suPAR is present in lower amounts in the heart 
relative to elsewhere in the circulation. This suggests that suPAR is either being used or broken down in the 
heart, presumably damaging the heart and contributing to CVD. Despite this, the role that suPAR has in CVD 
and its direct functional effects on the heart have thus far remained elusive. 

Aim: To investigate the direct effects of abnormal suPAR levels on heart function using a rat heart model. 

Impact: This research will provide the first known data on the functional effects of suPAR on healthy and 
damaged hearts. This data has the potential to uncover suPAR as a target for the development of future 
pharmacological therapeutics to reduce the burden of, and improve outcomes of CVD patients. 

Method: An Isolated Rat Heart protocol was used whereby male Sprague-Dawley Rats were anaesthetised 
and subsequently euthanised before rapid excision of the heart from the rat. A small tube called a cannula 
was then placed into the rat’s aorta to allow infusion with a Krebs-Henseleit perfusion buffer, allowing the 
heart to continue beating following dissection. Hearts were then tied unto the cannula (via the aorta) and 
mounted onto the Langendorff apparatus. A balloon was also inserted into the left ventricle to enable 
measurement of left ventricular pressure. A period of stabilisation was then conducted, with the heart 
obtaining continuous perfusion in parallel to pacing subjected at 310 beats per minute. Once stabilisation 
has been achieved, a 30-minute period of infusion with either perfusion buffer (representing controls) or 
with recombinant rat suPAR at doses of 10 ng/mL, 30 ng/mL or 100 ng/mL in different sets of experiments. 
For each experiment, an ischemic period of 40 minutes was also induced after the stabilisation period, by 
stopping the perfusion buffer flow and pacing, which effectively generated a heart attack. At the conclusion 
of this ischaemic period, hearts were restarted by re-perfusion with buffer for 90 minutes. Throughout the 
full 160-minute experiment per rat heart, perfusion pressure, left ventricular pressure and heart rate were 
simultaneously recorded by Labchart software to assess cardiac function.  

 

 

 

Results:   In total, 16 successful experiments were achieved for analysis, providing data from the following 
groups: negative control (n=4), 10 ng/mL suPAR (n=4), 30 ng/mL suPAR (n=3) and 100 ng/mL suPAR 
(n=5).  

Figure 1. Isolated rat heart ischaemia protocol 
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As shown above in Fig 2 A., infusion of suPAR prior to ischaemia reduced perfusion pressure (PP) post-
ischaemia relative to negative controls. Differences were obtained across all doses with the largest effect 
observed at 30 ng/mL, producing ~20% reduction in PP relative to the negative control. A similar relationship 
was observed upon measurement of developed pressure (DP) (Figure 2B.), however pre-ischaemic infusion 
of recombinant rat suPAR increased DP. Again, the most notable increments in DP (~20%) also occurred at 
the dosage of 30 ng/mL relative to the negative control.  This difference in DP was however not as 
pronounced as that for PP as shown by the proximity of error bars. 

Conclusion: The results obtained from this summer internship show that infusion of recombinant rat suPAR 
to isolated rat hearts prior to ischaemia reduces PP, a direct measure of cardiac coronary artery flow and 
increases DP, a measure of cardiac contractility, post-ischaemia. Infusion of suPAR at 30 ng/mL to the 
ischemic rat heart appears to be the optimal dose for these functional cardiac effects. On the other hand, it 
appears that at a concentration of 10 ng/mL, effects were deemed to be lowered, whereas at a dose of 100 
ng/mL, saturation of the effects may have occurred for PP and DP. As a result of the reduction in PP, the 
subsequent increase in DP is to be expected as suPAR may be preserving vascular integrity post-ischaemia 
allowing improved perfusion into tissue. Improved perfusion may increase nutrient and oxygen supply 
possibly allow for enhanced ventricular performance and cardiac function. This result is contrary to our initial 
hypothesis, proving to appear beneficial rather than detrimental to cardiac function.  

As a follow up to this initial pilot data, heart and perfusate sample analyses will be undertaken as part of a 
larger project, in addition to exploration of pathways related to suPAR to understand why it may be 
modulating this effect. Future research will also involve increasing sample size to improve statistical power 
and consider chronic infusion of suPAR to mimic conditions in a patient with CVD.  

Whilst the results obtained from this research are promising, further investigation is required to elucidate the 
role of suPAR in CVD and uncover its’ potential as a therapeutic target 

  

A. 

B. 

Figure 2. A. Infusion of recombinant rat suPAR in an isolated rat heart reduces perfusion pressure. B. 
Infusion of recombinant rat suPAR in an isolated rat heart increases developed pressure 
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COMMUNITY 
Auditing outcomes of the Better Breathing Programme 

STUDENT  Jerry Goh   

SUPERVISOR(S) Dr Michael Maze, David Chen 

SPONSOR Pegasus Health (Charitable) Limited 

 

Introduction: Chronic obstructive pulmonary disease (COPD) is a smoking related respiratory disease 
which is characterised by reduced airflow and lung inflammation causing chronic respiratory symptoms. 
Although the true prevalence within New Zealand is unknown, it is estimated to affect at least 15% of New 
Zealanders over the age of 45. Pulmonary rehabilitation (PR) is an important treatment for COPD that has 
been shown to improve quality of life.  

The Canterbury Clinical Network Better Breathing Programme has previously run a block programme for 
PR, has implemented more changes to the programme, changing from blocked programmes running twice 
a week, two hours every session for eight weeks, to a rolling programme, running once a week for one and 
a half hours. The goal of these changes was to increase the capacity of the programme and reduce 
participant waiting time. Due to the reduced contact time between clinician and patient, there is a question 
of whether similar patient outcomes are met by the new programme. 

 

Aim: To assess participant referral time to first attendance, whether there is a decrease in waiting time for 
participants on the rolling programme compared to the blocked programme. Physical and quality of life 
outcome measures were also assessed to determine whether there was a change in patient outcomes due 
to changes in programme delivery and reduced clinician contact time. 

 

Impact: The audit is a critical part of the PR programme and is a part of the quality improvement cycle. 
The results from this report will inform the future Better Breathing Programmes and optimize programme 
delivery. 

 

Method: This is an audit study, exploring patients who were on the blocked programme and were referred 
from 1 January 2019 to 31 December 2019 (Blocked Programme) compared to individuals referred from 1 
September 2020 to 31 August 2021 (Rolling Programme).  

Data was then collected on gender, ethnicity, age, referral time, patient attendance and patient completion 
of the programme. Outcome measures of interest included the 1-minute-sit-to-stand results, the COPD 
assessment tool (CAT score) and visual analogue score (EQ-VAS score) to measure physical and quality of 
life outcomes). Patients were classed as attended if they attended at least 1 session. Patients were 
considered to have completed the programme if they attended 8 of the 16 sessions for the blocked 
programme or 6 of the 8 sessions for the rolling programme. 

Waiting times for patients enrolled in the Rolling Programme were compared to Blocked Programme 
waiting times to see if waiting times were reduced and outcome measures were compared to see if there 
were any differences in the physical and quality of life outcomes in the different cohort of participants.  

 

Results:  

During the study time periods, 439 patients were referred onto the Blocked Programme with 161 (37%) of 
those referred attending the programme and 93 (57% of those attending) completing. There were 384 
patients were referred to the Rolling Programme with 229 (60%) attending and 112 (49% of those 
attending) completing. On average, individuals attended the Rolling Programme faster than the Blocked 
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Programme by 43 days (95% CI: 30 – 55 days), with 99% of participants being seen within a 6-month 
period (figure 1).  There was also increased cumulative attendance for individuals attending the Rolling 
Programme compared to the Blocked Programme (figure 2). Quality of life outcome measures did not vary 
significantly between individuals who attended the Blocked programme compared to the Rolling 
programme. 

 

 

Figure 1. (Left) Referral to attendance times between blocked programme and rolling programme. 

Figure 2. (Right) Cumulative attendance between blocked programme and rolling programme. 

 

Conclusion: The results of this study show us that the introduction of the rolling programme has 
significantly decreased patient wait time to begin at a PR programme. The reduction of clinician contact 
time has not decreased patient outcomes, and future research could be directed to qualitative factors or 
other changes in programme delivery which may have been introduced with the Rolling Programme. Data 
should also be revisited in the future to fully capture the magnitude of the effect of the Rolling Programme. 
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CLINICAL 
A literature review related to nurse-led approaches to management of paediatric constipation 
in the community 

STUDENT:  Olivia Gray 

 

SUPERVISOR(S):  Philippa Seaton, David Healee and Gill Coe 

SPONSOR Nurse Maude 

 

Introduction: Paediatric constipation can affect any child at any time. It is a growing problem both 
in New Zealand and globally. The prevalence of paediatric constipation has been found to be as high 
as 30%, depending on the criteria used for diagnosis. For context, this is similar to the New Zealand 
rates of childhood asthma. Paediatric constipation is normally idiopathic, meaning there is no 
definitive cause. There is a perception amongst parents, clinicians and the public that constipation is 
a minor medical problem and self resolves in a short time frame. However, this review suggests that 
idiopathic childhood constipation (ICC) is a significant issue which is stopping children from thriving 
during their childhoods and beyond. There have been several sentinel studies on nurse-led 
approaches for ICC, including one randomised control trial. These studies clearly identified nurse-led 
approaches for managing ICC are successful.  These successes were recognised by the 2010 National 
Institute for Health and Care Excellence (NICE) clinical guidelines for paediatric constipation which 
included research recommendations relating to the clinical and cost effectiveness of nurse-led clinics 
for ICC. 

Aim: This integrative review, conducted following the Whittemore and Knafl (2005) guidelines 
included both qualitative and quantitative literature published since the NICE recommendations were 
released in 2010. The aim was to identify nurse-led approaches for management of idiopathic 
paediatric constipation, in the community.   

Impact:  This integrative review provides a comprehensive synthesis of the current literature on this 
topic since 2010, providing a reliable evidence base from which a nurse-led clinic (NLC) could be 
designed. Following this review, it is also recommended that the implementation of a NLC recognises 
Te Tiriti o Waitangi in its development and delivery. This will ensure better care for all children for 
ICC. 

Method: The integrative review approach was used as the methodology for this study because it allows 
for the inclusion of all research types, resulting in the creation of a comprehensive summary of the topic. 
Due to the heterogeneity of the data which can be included in this style of review, Whittemore and Knafl 
have developed guidelines to enhance the rigour of integrative reviews. There are 5 defined stages; 
Problem identification, Literature search stage, Data evaluation, Data analysis and Presentation. The 
appropriate steps were taken at each of these stages.  

Results: Based on the articles included in this study, there is evidence to support the development of 
NLC for the management of ICC in the community. Three main themes were identified from this 
review. These are efficacy, acceptability, and education. The concept map (Figure 1) depicts these 
themes and core sub headings, with NLC sitting central to all of these elements. 
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 Efficacy; The clinic must allow for additional time at each visit, 
the nurse must be equipped with the appropriate skills to 
deliver the clinic and finally the family needs to be prioritised in 
the approach to ICC management.  NLC were equivalent to 
paediatrician-led clinics for both symptom management and 
parent satisfaction when children were referred directly from 
primary care. A study in the UK saw similar successful results 
with their NLC, achieving statistically significant improvement 
across all measures of ICC symptoms and parent’s impression 
of their child’s health. By approaching ICC with this holistic and 
patient centred approach NLCs can achieve improved 
understanding leading to treatment adherence and thus fewer 
hospitalisations and better quality of life.  
 
Acceptability; To be acceptable, NLCs need to work for the 
family but just as important is its acceptability to clinicians and 
how it works within the context of the health care system. 
When the priorities of these three stakeholders are balanced then NLC can achieve acceptability. NLCs 
require a partnership between nurses and paediatricians so that they are able to support each other to 
ensure the best outcome for the children with ICC. For the families, NLC can facilitate acceptability of ICC 
through education, easier access and more holistic care. Overall, NLCs are strongly indicated to be cost 
effective. If children’s constipation can be prevented from becoming treatment resistant with early NLC 
intervention, it could lead to a reduced burden on the health care system plus prevent long term negative 
impacts of ICC for the child. 
 
Education; Education underpins every element of the nurse led clinic. It is important for both the health 
professionals involved in these children’s care and the families themselves. The primary focus of education 
needs to address understanding of ICC. Health professionals also need to be supported to develop a tool 
kit which they can pass onto to families to ensure they achieve good ICC management. Finally, use of 
language is important. ICC needs to be reframed from a medical problem into child friendly, symptom-
focused goal that both the child and caregiver understands. Throughout the clinic, education must 
encompass the child and their family, plus be delivered in a range of approaches which are appropriate to 
their needs. 
 

Conclusion: Based on the evidence found in this review, nurse-led clinics for ICC are effective if they 
place the needs of each family first and have the flexibility to adapt to their needs. To ensure 
acceptability the clinics should be developed in consultation with all key stakeholders including 
equitable representation from Māori. The Whānau Ora service provides a wealth of knowledge about 
providing family-focused health services which could be drawn on when developing these NLCs. 
Finally, education is critical to bring all of these elements together. Given the prevalence of ICC and 
the current burden it is known to be placing on the healthcare systems worldwide, there is now a 
need for robust randomized control trials within the New Zealand context.  

This review has shown that despite the limited literature available on this topic, there is consistency in the 
outcomes. Nurse-led clinics are acceptable, effective, and educational for children, families, and health 
professionals alike. 
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LABORATORY 
Isolation and Validation of Patient Adipose-Derived Stem Cells 

STUDENT Max Higham 

 

SUPERVISOR(S) Associate Professor Khoon Lim, Gretel Major 

SPONSOR UOC, Department of Orthopaedic Surgery and 
Musculoskeletal Medicine  

 

Introduction: Adipose-derived stem cells are a type of mesenchymal stem cell that is found in adipose 
tissue. This type of stem cell is multipotent, which means it is able to differentiate into many of the cell types 
that can be found in the body, making them very useful in clinical and research applications. 

While mesenchymal stem cells (MSCs) can be found all around the body, they are traditionally isolated from 
bone marrow, however MSCs isolated from adipose tissue poses an alternative source of these stem cells. 
Adipose derived stem cells (ASCs) are potentially advantageous over those derived from bone marrow as 
adipose tissue is easy to harvest and can provide a huge number of stem cells due to the quantity of adipose 
tissue that can be harvested. 

While ASCs are well documented in literature and have shown great utility for tissue regeneration 
applications, there has also been accounts of varied stem cell capacity from patient to patient. An area 
unresearched in the literature is how adipose tissue harvest sites affect stem cell capacity. Differences in 
donor location may affect how useful these cells are for downstream tissue regeneration protocols. 
Furthermore, these potential differences may be able to shed light into the patient-to-patient variability seen 
in this cell source and further our understanding of stem cells as a whole. 

Aim: Test the regenerative capacity of our stem cells over different adipose tissue harvest locations 

Impact: This project will shed light onto the variability of ASCs and further our knowledge of stem cells and 
their behaviour. This will allow other researchers and clinicians in the field to make more informed decisions 
around using and working with stem cells isolated from adipose tissue. 

Method: This project was completed following three objectives. 

1) Stem Cell Isolation:  ASCs were isolated from patient-derived lipoaspirate or excised adipose tissue. 
Adipose tissue was collected from a range of patients undergoing liposuction procedures at Christchurch 
hospital. The study had 6 participants with ages ranging from 29 to 76, and excise locations including 
the chest, hips and abdominal region (see table below). 

 

In order to isolate our ASCs from the lipoaspirate, we followed typical isolation protocols, where we digested 
the extracellular matrix using a collagenase solution to isolate the stromal vascular fraction and then further 
isolated our ASCs by plating them on tissue culture plastic. 

2) Identification of Expansion Capability: The growth profiles of the isolated ASCs were compared using a 
growth assay, where the six cell lines were grown over five days and counted each day of the assay. 
 

3) Assessment of Regenerative Capacity:  A trilineage differentiation assay was utilised to compare the 
differentiation capabilities of each cell line. Through manipulating cell culture mediums, the cell lines 
were stimulated to differentiate down three specific cell lineages, osteogenic, adipogenic, and 
chondrogenic. The cells were grown to confluency and then treated with the differentiation media for 
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21 days. After differentiation was complete, we detected cell differentiation using specific stains to 
identify markers of the tissue types.  

Results: Upon analysis of our growth assays, all cell lines grew over the culture period however no 
statistically significant relationships were detected. We found no significant relationship between population 
doubling time and the location that our tissue was harvested from. We also did not find a significant 
relationship between population doubling time and the age of our patients. Nevertheless, we saw clear 
differences in the growth patterns of different cell lines. See graphs below.  

The trilineage differentiation assay of ASCs is currently ongoing, so no results have been obtained for the 
regenerative capacity of these cells. Preliminary investigations into the trilineage differentiation study show 

the formation of clear lipid droplets in the adipogenic lineage – which suggests that our differentiation 
protocol is effective. 

Conclusion: In this project, we successfully isolated six patient-derived ASC cell lines from adipose tissue 
sources. We were able to track the growth profiles and found different growth trends across the cell lines. 
The differential capacity of sustained growth over culture may be due to differences in cell size (resulting in 
confluent flasks earlier than smaller cells). Nevertheless, our results show that there was no significant 
difference between population doubling time (from day 1 to day 3) with donor location or age. These results 
may have been due to a low sample size as previous literature has suggested that stem cell capacity 
decreases with age.   

With the additional results obtained from the trilineage differentiation, we will have a better idea of the 
capacity of ASCs from different donor locations. Hopefully these results will provide further information on 
the use of ASCs for tissue regeneration and optimal donor locations. 
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CLINICAL/COMMUNITY/LABORATORY 
Title: The role of tikanga Māori within Hauora Māori professional 
development portfolio to researchers, administrators, service mangers 
and clinicians. 

STUDENT:  Zoe Honeyfield 

 

SUPERVISOR(S): Ms Amber Philpott, Professor Suzanne Pitama 

SPONSOR(S):  Māori Indigenous Health Institute (MIHI) and Canterbury 
District Health Board (CDHB) 

 

Introduction: 

Evidence demonstrates that access to quality health care in Aotearoa New Zealand, is impacted by the 
cultural competency of those involved in health care delivery.(1) However, currently there are little to no 
courses available to CDHB and UOC staff, to further their cultural competency in tikanga Māori. This lack of 
resources is hindering progress towards the goals of reducing inequities in the health care system and 
furthering Māori health advancement. Understanding tikanga and Māori values and its applicability to work 
roles, has been recognized as a method by which staff can demonstrate an intent to engage in 
decolonising tools.(1) Putting this knowledge into practice, lessens the health inequities Indigenous people 
face in Aotearoa.  

Aim: 

To increase understanding and application of tikanga Māori within the UOC and CDHB campus. 

Impact: 

To conduct an interpretive synthesis and collate the relevant information for staff at the UOC and CDHB in 
tikanga practices, relevant to their area of work. The collated information will be presented in a way which 
is both acceptable and engaging for the learner. With this, the hope is to reduce the gaps in knowledge for 
CDHB and UOC staff in tikanga Māori.  

Method: 

First, I acquired a wide range of resources that discuss tikanga in a health and community setting. These 
included a variety of DHB and other organisations tikanga guidelines, video media, government resources 
and online resources outlining Te Ao Māori values. I also consulted with Senior Māori health and research 
staff to consolidate the information. I synthesised this information and selected what key tikanga practices 
were relevant to researchers, administrative staff, clinicians and service managers in their role (see Figure 
1). Through this process, I concluded that it would be important to take an approach that encouraged 
learners to understand the underlying principles of tikanga, as opposed to just what the Tikanga practices 
are. I decided that having a background understanding of why tikanga are so important in Te Ao Māori, 
would encourage the learners to engage with tikanga practices within their work environments. I wanted 
to present this information in a way that made people excited to learn, while still effectively portraying the 
information. An online learning module as well as a resource sheet with “Guidelines to Implement Tikanga 
in your Mahi” was determined the most appropriate medium. The online module utilised animated videos 
to explain the key points from the developed guidelines, followed by multiple choice questions to 
consolidate the learner’s knowledge. 

Figure 1 The variety of resources that were collated during the interpretive synthesis. All resources were 
peer reviews to ensure they were trusted, up-to-date and evidence-based resources.  
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Results: 

The collated information from the range of resources informed the content for an online module, as well as 
a written resource sheet with “Guidelines to support you to Implement Tikanga in your Mahi”. Specific 
tailored online courses were made for the different learner cohorts i.e. researchers, administrative staff, 
clinicians and service managers at the CDHB and UOC. This ensured the staff have guidelines to implement 
tikanga specifically in their role. I then created an avatar to guide the learners through the online module 
and to highlight the learning of the key points.  

Conclusion: 

I conducted an interpretive synthesis and presented the information in the form of an online learning 
module. This was created for the researchers, administrators, clinicians and service managers within the 
CDHB and UOC, to further their learning around tikanga Māori and the specific implications for their work. 
These modules will be one part of an overall professional development course to be presented as a MIHI 
short course. These courses will be rolled out to staff throughout the CDHB and UOC in 2022. This will be 
followed by a formal evaluation of the course. 

References: 

1- Medical council of New Zealand. (2019). Statement on cultural competence and the provision of 
culturally-safe care. Retrieved from: 
https://www.mcnz.org.nz/assets/MediaReleases/106b878389/1.-MCNZ-Statement-on-cultural-
competence-and-the-provision-of-culturally-safe-care-consultation-May-2019.pdf 
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LABORATORY 
Neutrophil proteins as potential biomarkers of inflammation in 
inflammatory bowel disease 
Originally titled: The investigation of plasma myeloperoxidase (MPO) as a potential 
biomarker of disease activity in inflammatory bowel disease. 

STUDENT Duo Hou 

 

SUPERVISOR(S) Grace Borichevesky, Tony Kettle, Richard Gearry 

SPONSOR Canterbury Medical Research Foundation 

Introduction: New Zealand has the one of the highest prevalence rates of inflammatory bowel disease 
(IBD) among developed countries. IBD includes ulcerative colitis and Crohn’s disease. IBD usually occurs at 
a young age, and can affect patients' quality of life hugely, causing increased hospitalisation. 

IBD diagnosis and disease monitoring is best achieved through colonoscopy. However, it can be expensive, 
invasive and time consuming. Current clinical guidelines suggest clinicians use non-invasive biomarkers like 
faecal calprotectin to monitor IBD disease progression. However, a study conducted at Christchurch 
Hospital showed IBD patients prefer take a blood test over a faecal test, which can be slow and 
unpleasant.  

IBD disease progression depends on neutrophil activation in the gut. Neutrophils are a type of white blood 
cells that can cause inflammatory tissue damage. Myeloperoxidase (MPO) and calprotectin (Cal), two 
neutrophil proteins, can be used to reflect neutrophil activation in IBD. Previous investigations of faecal 
samples from the NIAD-IBD cohort showed elevated levels of calprotectin and myeloperoxidase in patients 
with more severe disease. However, there is limited information about the plasma concentration of 
calprotectin and MPO in patients with IBD disease.  

Aim: The main aim of this project was to investigate whether plasma calprotectin and myeloperoxidase are 
elevated in patients with moderate to severe disease. The secondary aim was to evaluate the correlation of 
calprotectin and myeloperoxidases between plasma samples and faecal samples as well as other clinical 
measurements.  

Impact: This project is part of the NIDA-IBD study that aims to evaluate biomarkers for inflammatory 
bowel disease. The presence and elevation of plasma MPO and calprotectin in IBD patients can direct 
further research for IBD biomarkers towards plasma MPO and calprotectin. These biomarkers can also be 
used to develop blood test for IBD disease monitoring, and therefore improve the IBD disease 
management and reduce burden on the health care system.  

Method: I selected 39 plasma samples from the NIAD-IBD cohort; 19 of them from ulcerative colitis 
patients and 20 from Crohn’s disease patients. These patients are grouped by their disease severity 
(remission, mild, moderate to severe) based on their endoscopic investigations.  

Plasma calprotectin and MPO were measured by enzyme-linked immunosorbent assay (ELISA). Each assay 
was repeated to ensure the data were reproducible. The data were analysed by GraphPad Prism. I used 
ANOVA to compare the plasma Cal and MPO among patients with remission, mild and moderate to severe 
disease. Standard t-test was used to compare plasma Cal and MPO between patients with remission and 
moderate to severe disease. Plasma Cal and MPO concentrations were also correlate against faecal Cal and 
MPO concentrations and other clinical information.  

Results: Plasma Cal and MPO of IBD patients were analysed using both t test and ANOVA. I used ANOVA 
to compare among patients with remission, mild and moderate to severe disease. However, none of the 
difference were statistically significant. When I used t-test to compare plasma Cal and MPO concentration 
between patients with inactive to moderate and severe disease, we found all the difference of means are 
statistically significant except for plasma Cal in Crohn’s disease (Fig. 1 A-D). 
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I found a strong relationship between plasma Cal and plasma MPO (Table 1). This is what we would expect 
as both Cal and MPO are neutrophil proteins. Other correlations are summarised in Table 1, with examples 
shown in Figure 1, E-H.  

 

 

Figure 1: Trends in plasma Cal and MPO concentration in NIAD-IBD cohort. (A) shows the 
plasma calprotectin in CD grouped by patients who are remission, 

mild and moderate to severe. 
(B) shows the plasma 
calprotectin in UC, grouped 
by patients who are 

remission, mild and 
moderate to severe. (C) shows the plasma MPO in CD, grouped by patients who are remission, mild and moderate to severe. (D) shows 
the plasma calprotectin in UC, grouped by patients who are remission, mild and moderate to severe. E-H shows correlations of plasma 
Cal and MPO vs other clinical data, as summarised in Table 1.  

Table 1: Correlations of plasma MPO ad plasma Calrotectn to clinical data.  

Biomakers correlation Pearson Spearmen 
CD fCal vs. Plasma MPO r:0.2873, p: 0.2193 r:0,2228, p: 0.1503 
CD CRP vs. Plasma MPO r:0.3627, p: 0.1160 r:0.6774, p: 0.0010 
SESCD vs. Plasma MPO r:0,3034, p: 0.1935 r:0.4672, p: 0.0378 
UC fCal vs. Plasma MPO r:0.03835, p: 0.8761 r:0.1912, p: 0.4329 
UC CRP vs. Plasma MPO r:0.9026, p: <0.0001 r:0.5366, p: 0.0178 
UCESI vs. Plasma MPO r:0.3578, p: 0.1280 r:0.5668, p: 0.0114 
fCal vs. Plasma MPO r:0.1012, p: o.5398 r:0.2807, p: 0.0835 
Plasma Cal vs. Plasma MPO r:0.7640, p: <0.0001 r:0.4216, p: 0.0075 
fMPO vs. Plasma MPO r:0.3283, p: 0.0413 r:0.2419, p: 0.1379 
CRP vs. Plasma MPO r:0,7913 p: <0.0001 r:0.6562, p:<0.0001 
SEDCD vs. Plasma Cal  r:0.6408, p: 0.0023 r:04695, p: 0.0368 
fCal vs. Plasma Cal r: 0.6272, p: 0.0031 r:0.4362, p: 0.0546 
CD CRP vs. Plasma Cal r:-0.07452, p: 0.7548 r:-0.08849, p:0.7106 
UCESI vs. Plasma Cal r:0.4908, p: 0.0329 r: 0.5956, p:0.0071 
UC fCal vs. Plasma Cal r:0.1629, p: 0.5053 r: 0.5520, p: 0.0143 
UC CRP vs Plasma Cal r:0.8527, p:<0.0001 r:0.5883, p: 0.0081 
fCal vs. Plasma Cal r:0.3471, p: 0.0304 r:0.4989, p: 0.0012 
CRP vs. Plasma Cal r: 0.8158, p:<0.0001 r: 0.7280, p: <0.0001 

 
Conclusion: Plasma Cal and MPO concentration are elevated in patients with more severe IBD, and they 
correlate well with other biomarkers of IBD, therefore we would conclude that plasma Cal and MPO have 
the potential to be biomarkers of inflammation in inflammatory bowel disease. A larger sample size and a 
control group is needed to further validate my findings.  
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Introduction: Motor neurone diseases (MND) are a group of rare neurological conditions that cause 
progressive death of the nerve cells controlling the muscles. Patients have increasing muscle wasting and 
weakness with time. There is no cure for MND, with the ultimate result being paralysis and death. Previous 
research found that Canterbury MND rates rose between 1985-2006 from 1.6 to 3.3 per 100,000 people per 
year, with patients surviving 18 months once diagnosed.  

Care for MND patients within the Canterbury District Health Board (CDHB) has improved since this previous 
work was published. Interventions to reduce choking risk (feeding tubes) and aid breathing (non-invasive 
ventilation) are better used, and the medication riluzole can improve survival. A MND Clinical Nurse Specialist 
(CNS) role and multidisciplinary MND clinic were also created by the DHB in 2013 for co-ordinated care. The 
CNS role currently remains unique to CDHB. 

Aim: Our aims were two-fold. The first aim was to build on previous work by establishing the incidence of 
MND in Canterbury between 2006-2020, as well as median survival from diagnosis and symptom onset during 
this period. The second aim was to investigate any change in hospital or emergency department use, and 
timing of interventions before and after the CNS role was introduced. 

Impact: Our results will update Canterbury MND incidence and survival estimates. Current data will inform 
the CDHB of MND burden in the region and may be used to shape care services in future. Any reported 
improvement in patient outcomes would validate the importance of the MND CNS and multidisciplinary clinic 
for Canterbury MND patients. This would provide evidence to support the MND Clinical Working Group 
recommendation of implementing this model of care in all regions of New Zealand.  

Method: Selected study periods for the audit were 01/01/2008-31/12/2012 and 01/01/2015-31/12/2019. 
These were chosen to capture comparable patient samples from before and after the creation of the CNS 
role in 2013. We searched for patients in three databases – the CDHB Neurology Department database of 
diagnoses, a CNS database of patients known to the service, and Decision Support CDHB hospital discharge 
data. These searches identified 339 total patients.  

Health Connect South records of all patients were then searched. There were 162 excluded for having non-
MND or unconfirmed diagnoses, being diagnosed in another DHB, or being diagnosed outside of the study 
periods. The remaining 177 patients were audited and select data was entered into an online RedCap 
database. The 2008-2012 cohort had 79 patients and the 2015-2019 group had 98 patients. Recorded data 
included demographic information, date of diagnosis, estimated date of symptom onset, symptom profile, 
emergency and hospital admissions, outpatient visits, intervention timing, and date of death. All clinical and 
treatment interactions were recorded until the ends of the study periods (31/12/2012 and 31/12/2019), while 
follow-up for deaths allowed an additional 18 months beyond these time points (to 30/06/2014 and 
30/06/2021).  

Simple descriptive analysis was performed, with mean and median values calculated for each cohort and the 
entire study period. Incidence values (by year, gender, and age group) were calculated using Stats NZ CDHB 
population estimates for each year. Mortality analysis and interrupted time series analysis of clinical events 
still need to be performed at the time of writing. 

Results: There were 90 males and 87 females across both cohorts, they were mostly European (94.4%). 
Age of diagnosis ranged from 33-92 years (mean 66.9 years). Age of symptom onset was similarly variable 



P a g e | 57  
 

with a range of 31-92 years (mean 65.8 years). There was an average onset-diagnosis delay of 15.2 months. 
These values were not significantly different between groups.  

There was no difference in likelihood of receiving a feeding tube or using non-invasive ventilation. Delays 
between diagnosis and commencing these treatments were also no different between the groups (7.6 months 
until feeding tube and 14.8 months until non-invasive ventilation). Patients diagnosed in 2015-2019 were 
more likely to be treated with riluzole (41.8%) than those diagnosed in 2008-2012 (1.3%). Patients in the 
second cohort had fewer ED admissions on average (0.6) than those in the first group (1.2). They also had 
fewer unplanned (0.5) and planned (0.5) ward admissions than the earlier cohort (1.0 unplanned and 0.8 
planned). The latter group had fewer days in hospital for both unplanned admissions (2.1 days versus 6.1 
days) and overall (5.3 days versus 7.8 days). There was no difference in the length of planned hospital stays 
(mean 3.1 days) or the number of outpatient visits post-diagnosis (mean 7.2).  

MND incidence for the entire study was 3.36 diagnoses per 100,000 population per year. Incidence was 3.15 
per 100,000 per year for 2008-2012 and 3.56 per 100,000 per year for 2015-2019. Annual incidences were 
variable, with a range of 2.53-4.92 per 100,000 per year. Incidence was slightly higher in males (3.44 per 
100,000 per year) than females (3.29 per 100,000 per year). Diagnosis rates were lowest for patients aged 
0-49 at 0.48 per 100,000 per year. This increased in older age groups with rates of 4.34 per 100,000 per 
year (aged 50-59), 10.44 per 100,000 per year (aged 60-69), 14.48 per 100,000 per year (aged 70-79) and 
13.87 per 100,000 per year (aged 80+). 

Conclusion: Our data are largely consistent with previous work. This provides an updated estimate of MND 
disease burden in Canterbury that can be used to guide care for current and future patients. Average age of 
symptom onset (65.8 years) and diagnosis (66.9 years) increased from the previous Canterbury study (onset 
age 64.6 years, diagnosis age 65.5 years). Although MND incidence increased between 1985-2006, it has 
remained relatively stable at 3.36 diagnoses per 100,000 per year of our study. Incidence is still slightly 
higher in males and increases with age.  

There were no significant differences between when patients in each cohort received feeding tubes or 
commenced non-invasive ventilation. Patients in the latter group were more likely to be treated with riluzole. 
This was expected as subsidised funding of the medication began in October 2013. Those diagnosed in 2015-
2019 were likely to have had fewer ED or hospital admissions and spent fewer days in hospital during their 
stays. This may reflect improved care resulting from the revised multidisciplinary model of care that was 
brought in with the CNS role. We hope that forthcoming mortality analysis of these data and qualitative 
research that is currently underway will clearly show an improvement in other patient outcomes, resulting 
from having this role in Canterbury. Altogether these would suggest that MND patients in other regions stand 
to benefit from initiation of the CNS role nationwide.  
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Introduction: Maudsley Family based Therapy (FBT) is the recommended frontline treatment for young 
people with eating disorders due to its high rates of efficacy. FBT consists of three phases, moving from 
Phase 1 (the parents refeeding the child), to Phase 2 (the child regaining control over their eating), and 
then Phase 3 (addressing adolescent issues). While effective, FBT has a high rate of treatment 
noncompletion, also known as drop out. A 2019 metanalysis of drop out in eating disorder therapies found 
that drop out rates range from 20 to 46%. Therefore, it is important to investigate reasons for non-
completion to maximise treatment efficacy.  

The South Island Eating Disorders Service (SIEDS) is the tertiary level provider of eating disorders 
treatment for the DHBs in the South Island. SIEDS provides specialist inpatient beds for the South Island 
alongside specialist outpatient treatment for CDHB. They provide training, supervision and consultation 
across all levels of the health and education sectors.  SIEDS offers adjunctive therapies alongside FBT, if 
necessary, to maximise rates of recovery. These may include medication, inpatient treatment, systemic 
family therapy, or individual therapy with whānau input. This integrative implementation of FBT with other 
treatments is consistent with the current direction in research on improving the effectiveness of FBT.  

In the literature, recovery from Anorexia Nervosa is defined as restoring percentage ideal body weight 
(%IBW; optimal weight given height, gender, and age) to 95% or higher, restoring menstruation in 
females, and having an EDE-Q (Eating Disorder examination questionnaire) score within 1 standard 
deviation of community norms. These were the parameters used to define recovery in this research. 

Aim: The primary aim was to measure rates of recovery of FBT for young people with Anorexia Nervosa 
treated in a tertiary clinical setting. The secondary aim was to categorise reasons for non-completion of 
FBT. 

Impact: It is important to measure effectiveness of FBT in clinical settings to ensure it remains a suitable 
frontline treatment. Findings from a clinical setting also provide useful real-world data on rates of recovery 
beyond randomised control trials. This is the first study to date, measuring outcomes of FBT in Aotearoa. 
Therefore, these findings enable us to compare our outcomes to international clinical settings. Data on 
reasons for non-completion may help indicate where efforts can be improved to retain patients in 
treatment. 

Method: Data were collected for the audit on patients who received FBT from January 2015 to January 
2020. Data were gathered on physical measures such as pre and post %IBW, and menstrual status (if 
applicable). Demographic data were also collected including diagnosis, gender, ethnicity, age of admission, 
duration of treatment, and any psychological comorbidities. Alongside this, data on whether any adjunctive 
treatments were used, completer status (whether the patient completed the full treatment of FBT), and 
scores on the EDE-Q were also collected. Those few who did not have a diagnosis of Anorexia Nervosa 
were excluded from the analysis. 

For non-completers, discharge letters were used to determine the reason for their non-completion. We 
used categories established from previous research, including logistical non-completion (those who 
relocated either geographically or to another mental health service), clinical withdrawal (those looking into 
other treatment options), and whānau or patient-initiated withdrawal. The final category was early 
responders, those who did not complete full treatment as they recovered faster than anticipated; however, 
these were included in the recovered group. 
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Once the data was collected, it was analysed with descriptive statistics using the statistical software 
Jamovi.  

Results: Out of the 219 patients diagnosed with Anorexia Nervosa over the past five years, 209 patients 
were included in the analysis. Ten were excluded due to still being in treatment. Of the patients included, 
89% were New Zealand Pākehā, 7% Other European, 2% Māori, 2% Asian and 0% African (1 African 
patient). Furthermore, 39% had a comorbid mental health condition, and 64% used adjunctive treatments. 
Additionally, 92% of patients were female, although 6% were male and 2% non-binary. The average age 
at admission was 15 years, ranging from 11 to 19.  

Of those who did not complete treatment 27% (N=14) discharged for logistical reasons, 15.3% (N=8) had 
a clinical withdrawal, and 57.7% (N=30) had a whānau or patient-initiated withdrawal. 

For those completing treatment, 89% restored their %IBW to 95% or greater. In addition, 92% resumed 
menstruation. 90% of those completing treatment with discharge EDE-Q data had met recovery criteria 
based on eating disorder psychopathology. 

Conclusion: This audit confirms that SIEDS has excellent rates of recovery across physical and 
psychological measures, with 64% using adjunctive treatments. This is the first data on FBT outcomes in 
Aotearoa, and our rates of recovery are comparable to international findings. For example, a recent study 
of FBT in Danish public mental health services found that 75% achieved weight restoration within the first 
year, and 46% achieved this as well as normalisation of psychological symptoms. Our integrative approach 
of FBT appears to be effective. 

Our data on reasons for non-completion contribute to the international research aimed at addressing the 
global issue of dropout from eating disorder treatment. This may also assist clinicians in improving their 
efforts to retain families, a necessary strategy to maximise treatment outcomes. These findings indicate 
that more research should be done on reasons for whānau-initiated withdrawal to better understand why 
some families may find the treatment difficult, especially as this was the predominant reason for non-
completion.  

Although we have reported good outcomes, a limitation of the study includes missingness of data, 
particularly for measures of discharge eating disorder psychopathology (49.3% response rate). Despite 
this, we had data for all patients’ %IBW.  

Overall, we have found that rates of recovery are excellent in a clinical setting that integrates a range of 
treatments, when necessary, alongside FBT. This confirms that FBT remains an effective frontline 
treatment for young people with Anorexia Nervosa when delivered with an integrative framework. 
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Introduction:  
People with diabetes are at a greater risk of foot problems. In New Zealand, one-third of people with 
diabetes have at least one or more diabetes-related foot problems such as loss of sensation, reduced blood 
supply, foot deformity and foot ulceration. Foot ulceration is linked to substantially high rates of morbidity 
and mortality. As high as 80% of lower limb amputations are precipitated or preceded by foot ulceration.  

Early identification of feet at risk is important to prevent amputation from occurring. In New Zealand, 
diabetic foot care in primary care is mainly delivered through the annual diabetes review, which also 
involves screening for other diabetes-related complications including thorough history taking, physical 
examination (e.g., blood pressure), diabetes self-management education, laboratory testing (e.g., lipid 
levels, renal function), and referral for retinal screening. This annual review is currently recommended by 
the Ministry of Health guidelines, and is often carried out in the setting of a nurse-led general practice 
clinics. Despite free diabetes checks being available, the rate of uptake in the community has been shown 
to be quite low.  

Aim: To explore the perspectives of patients with type 2 diabetes as well as the barriers to attending foot 
care services within General Practice, especially the annual diabetes and foot review. 

Impact: Information on what hinders attendance at the nurse-led annual diabetes reviews in New Zealand 
is lacking. Therefore, we aimed to explore the factors which dissuade people with diabetes from attending 
their annual foot checks. 

Method:  

Design: A semi-structured qualitative interview study was conducted.  

Participants: Participants were recruited from two urban general practice surgeries located in two areas 
with varying socioeconomic status in Christchurch. Eligibility criteria for patients to be included in the study 
included being at least 18 years of age with type 2 diabetes and enrolled in one of the two general 
practices at the time of recruitment for ≥1 year and having not attended their annual diabetes review in 
the past year. 

Staff at the two participating practices identified and recruited eligible participants via email, text-
messages, telephone calls, and face-to-face contact. Due to the known disparities in diabetes care and 
outcomes for the indigenous peoples, eligible Māori participants were intentionally oversampled. A 
stratified purposeful sampling method was used for recruitment, designed to identify those with a range of 
ages, health status and to oversample those identifying as New Zealand Māori. Participants were recruited 
until saturation was reached and no new themes from the interviews emerged.  

Procedure 

Following recruitment of participants, the eligibility criteria and basic demographic data were confirmed 
through telephone encounters before the interview was conducted. Informed written consent was obtained 
before enrolment in the study. 

Interviewed were conducted using telephone or teleconferencing (Zoom), recorded and transcribed 
verbatim. Transcripts were checked and re-checked against the audio recordings to ensure accurate 
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transcription and then destroyed. All transcripts were anonymized and imported into NVivo data 
management software for analysis. Transcripts were not returned to patients. Repeat interviews were not 
done. 

Results: The study identified several key barriers to patients attending nurse-led annual diabetes clinics. 
These factors were categorized under two themes, systemic factors and patient-related factors, 
representing those factors outside a patient’s control and within a patient’s control, respectively.  

 

We further subcategorized systemic factors under miscellaneous and healthcare provider factors. 
Miscellaneous factors included the COVID-19 pandemic, travel distance to the practice and a lack of 
knowledge about footcare services. Healthcare provider factors included having a poor patient-doctor 
relationship and lack of continuity of care. Patient related factors were further subdivided into health 
factors, personal identity and logistical issues. Health factors included the presence of other co-morbidities 
such as mental health problems (e.g., depression and anxiety). Personal identity represented three sub-
themes: denial, not wanting to be perceived as being sick, and not wanting significant others worrying 
about them being sick. Logistical issues included issues with transportation and having other commitments 
at the time (e.g., work demands). 

Conclusion: This study has identified that the barriers to attending the annual diabetes review are varied 
and multifaceted. We have identified factors that are amenable to change and which can be easily actioned 
upon in order to improve footcare access, such as improving the doctor-patient relationship, improving 
continuity of care, and increasing awareness of available foot care services in primary care. However, we 
recognize that some identified barriers are unmodifiable such as the COVID-19 pandemic and 
transportation/ travel distance to the clinic. Future research should seek to explore the perspectives of 
health professionals providing foot care in general practice surgeries.  
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Introduction: New Zealand has a goal of ‘Smokefree Aotearoa’, which includes the goal that by 
2025 less than five percent of New Zealanders will be smoking. Although smoking rates continue to 
decrease in New Zealand across all ethnicities, they still remain highest amongst Maori and Pasifika.  

 

Maternal smoking during pregnancy significantly increases the risk of health complications for both 
the mother and baby. These include preterm delivery, spontaneous abortion, growth restriction and 
an increased risk of sudden unexplained death in infancy. Pregnancy incentive smoking cessation 
programmes aim to reduce smoking by targeting women when they have a strong motivation to quit 
and to reduce the harms for the unborn child associated with smoking. 

In 2017 the Canterbury DHB smokefree provider, Te Hā - Waitaha Smokefree Support launched a 
pregnancy incentive smoking cessation programme. Along with usual support services, this involves 
incentivising woman to quit smoking by rewarding them with grocery vouchers at certain smokefree 
milestones.  

 

Aim: The purpose of the study was to evaluate the Te Hā Waitaha Smokefree Pregnancy Incentive 
Programme. Smokefree status at milestones throughout a participant’s pregnancy, at birth and up to 
five years post birth were used to measure the efficacy of the programme. The evaluation was also 
used to determine whether the programme equitably supported Maori and Pasifika. 

 

Impact: This research will provide data on the efficacy of the Te Hā Waitaha Smokefree pregnancy 
incentive Programme, as well as providing smokefree support services with more information around 
smokefree pregnancy incentive programmes. There is limited research evaluating the efficacy of a 
programme whose aim is to support indigenous people in an equitable way. By evaluating this 
programme, it may act as a blue print when supporting indigenous people around the world.   

 

Method: An evaluation of the Te Hā - Waitaha Pregnancy Incentive Smoking Cessation Programme 
was completed on data collected since the programme commenced in 2017. Te Hā - Waitaha 
Smokefree Support (THWSS) provided data from the Pregnancy Incentive Programme to the Ministry 
of Health on a quarterly basis using a separate dataset, hence the formation of two datasets. These 
datasets were reviewed and amended in order to remove incorrect data entries. Both of these 
datasets were then used to assess first, the success of the programme in general, and second, 
between different ethnic groups. A telephone questionnaire was undertaken with women who were 
smokefree at birth to determine their current smoking status. This allowed further evaluation of the 
long term success of the programme. 
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Results: Both of the datasets contained different information which assisted in evaluating the 
success of the programme. The data that was recorded for reporting to the Ministry of Health 
provided the following information: 84% of women who attended at least one meeting with a stop 
smoking practitioner set a quit date, and 56% of these women were successfully smokefree 4 weeks 
after their quit date. The other dataset kept for local records allowed us to conclude that 27% of 
women who attended at least 1 meeting with a stop smoking practitioner were successfully 
smokefree at birth.  

 

60% of the women who were successfully smokefree at birth were able to be contacted and 
consented to a brief telephone survey, and 69% of these women self-reported they are currently 
smokefree.  
 

A key part of the audit was assessing the programme's ability to address inequities in minority 
groups. The Pregnancy Incentive programme proved to be successful in engaging both Maori and 
Pacific Communities. Canterbury has a Maori population of around 15% and a staggering 42% of 
women enrolled in the programme identified as Maori.  
 

2.8% of Canterbury identify as Pacific. Of the women who engaged in the programme, 4% of 
identified as Pacific. Of the women who were smokefree at birth, 6% identified as Pacific, meaning 
Pacific women remained engaged successfully in the programme for longer than non-Pacific women. 

 

 

Conclusion: The Te Hā - Waitaha Pregnancy Incentive Programme is successful in engaging Maori 
and Pacific women. Most of the women who were referred to the programme were enrolled. The 
programme was successful in encouraging the setting of a quit date and achieving a high quit rate 
after four weeks. The programme successfully supported a third of the 

participants to be smokefree at birth. That smokefree success was maintained for 60% of women up 
to five years following their smokefree birth.  
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SUPERVISOR(S) Christoph Goebl and Sarah Heath 

SPONSOR  Cancer Society Ellesmere & Oxford Groups and Cancer Society of 
New Zealand Canterbury-West Coast Division. 

Introduction: 

P16 is a tumour suppressor protein that binds to CDK 4/6 to 
provide a checkpoint between the G1 and S phases of the cell 
cycle. Under normal conditions, this checkpoint helps prevent the 
cell from replicating uncontrollably and thus, acts as a mechanism 
against cancerous growth.  

As of recent, my supervisor’s lab group discovered that p16 can form protein amyloids following 
oxidization. Amyloids occur when proteins accumulate and bind together forming large aggregates. They 
are commonly observed in diseases such as Alzheimer’s. Unlike Alzheimer’s where the process of amyloid 
formation is still unknown, p16 is the first known example of oxidation-induced amyloid formation. Cancers 
are known to be high oxidative environments; hence, we suspect that the oxidative stress on the protein is 
causing amyloid formation. When p16 is in this amyloid state it is unable to bind to CDK 4/6 and therefore, 
cannot perform this important tumor suppressor function. 
 
These initial experiments performed by Goebl et al. were done on isolated human p16 protein and 
Hek293T model cell lines. They have not yet been performed on cancer cell lines. During this studentship, 
we were interested in understanding whether there was any endogenous p16 in cancer cell lines and if that 
p16 presented in a monomer form (functional) or amyloid form (non-functional).  

 

Aim: 

We aim to investigate if endogenous p16 amyloids are present in cancer cells lines and whether they could 
contribute to tumour development. 

Impact: 

During this work, the novel amyloid state of p16 will be studied. It will set the basis to translate our 
findings into diagnostic tools for cancer treatment. These include the development of conformation-specific 
antibodies that could be used for basic tumour biology research and also patient samples.  

Method: 

This project primarily involved performing western blots on a variety of cancer cell lines. This was to 
determine whether there was endogenous p16 present and whether this p16 was present in a functional 
monomer state or a non-functional amyloid state.  

A western blot is an experimental technique used to isolate and visualise a specific protein within a cell 
lysate. The desired cell line is first harvested. N-Ethylmaleimide (NEM) is then added to the cells before the 
lysis procedure begins. This prevents artificial oxidation of p16 during the lysis procedure and thus, enables 
us to capture the 'real' state of p16.  

To lyse the cells, chemicals such as sodium dodecyl sulphate (SDS) and enzymes such as benzonase 
nuclease are added, these start to break down the cell membranes and begin to degrade DNA and RNA. 
Cell lysate solutions then underwent sonication, which is when a small rod is inserted into the solution and 
vibrates at a very high frequency with one-second intervals. This causes air bubbles to accelerate back and 
forth, further disrupting the cell membrane and cellular compartments. The solution was then placed on a 
heating block at 95oC as a final cell lysate step. Each cell lysate solution was then added to a gel and 
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underwent electrophoresis, which is a technique used to separate the protein molecules based on their size 
and electrical charge. 

The proteins on the gel were then transferred onto a PVDF membrane, which is a medium that can be 
stained with antibodies. The membrane was then placed in 5% milk to block unspecific binding. The p16 
primary antibody (monoclonal or polyclonal) was then added to the membrane overnight. This binds 
specifically to a portion of the p16 protein. A secondary antibody was then added to the membrane. This 
binds to the primary antibody and enabled us to visualise if and where the primary antibody has bound.  

This technique was tested on melanoma cell lines, triple negative breast cancer cell lines, and HPV+ 
cervical cancer cell lines (HeLa cells).  

Results: 

 

In each western blot there is a molecular weight marker to provide a reference for protein size. 
Additionally, there is also an isolated human wild type p16 protein and/or an isolated human wild type p16 
protein that has been oxidized. This gives us our positive control for both the functional monomer p16 
band as well as the non-functional p16 dimer band. The dimer band symbolises p16 amyloid formation as 
p16 dimers are the building blocks of the amyloid state. We cannot see an amyloid band on these western 
blots as the SDS treatment breaks down all large protein aggregates into their monomer/dimer subunits.  

In all cancer cell lines, we can observe evidence of endogenous p16 monomer being present (staining 
more strongly in the breast cancer and melanoma cells lines). There is no endogenous dimer present in 
any of the cell lines, however, this could be due to there not being the right oxidative environment for p16 
dimers to form.   

Conclusion: 

These results have provided evidence there are high levels of endogenous p16 present in these cancer cell 
lines. This data acts as a stepping stone toward future oxidation and transfection experiments. An 
oxidation experiment is currently begin performed on HeLa cells using a variety of oxidizing agents at 
differing concentrations. The results from these experiments still need to be analysed. If positive results 
are gathered from these oxidations experiments, it would provide grounds to move forward with 
translating this research into developing a conformation-specific antibody for p16 amyloids. This antibody 
could then have the potential to be used as a novel diagnostic tool for cancer treatment. 
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Cardiometabolic health status of Fijian-Indians: a systematic literature 
review 

STUDENT Shiristi Kumar 

 

SUPERVISOR(S) Dr.  Pritika Narayan;  Dr. Allamanda Faatoese 

SPONSOR Division of Health Sciences – Pacific studentship  
(University of Otago) 

 

Introduction:  Fijian-Indians are a unique diaspora, with divergent genetic and phenotypic profile. They 
are descendants of laborers brought to Fiji during the indenture system (1879-1920) to work on sugarcane 
plantations. These laborers were sustained on famine ration(<1700 calories/day) for over a 41-year period. 
Previous literature demonstrates that exposure to famine increases the risk of metabolic disease in 
subsequent generations. Currently, Fijian-Indians are presenting with disproportionately high rates of 
cardiometabolic disease (CMD) including cardiovascular disease and diabetes, to name a few; yet neither 
any links with famine nor any specific genetic research seems to exist in this field for this diaspora. Health 
statistics reporting  on their CMD burden is usually misinterpreted due to inaccurately assigned ethnicity 
classifications either within the ‘Fijian’, ‘Indian’ or ‘Asian’ ethnic codes, even in New-Zealand and Australia. 
Hence,  an accurate reflection and analysis of their economic health cost is lacking. There is an urgent need 
to understand how this unique Fijian-Indian diaspora is affected by cardiometabolic diseases. 

Aim: To review the current  evidence on Fijian-Indians’ cardiometabolic health status and test our hypothesis 
(high rates of CMD in this population are due to a positive selection of genes that would have enabled their 
descendants to survive in starvation conditions, and these genes now confer a heightened risk for CMD, even 
on healthy diets and with adequate physical activity).                        

Impact:  This will be the first systematic literature review to summarise the evidences on cardiometabolic  
risk factors and cardiometabolic disease related-morbidity and mortality in present day Fijian-Indians. Its  
findings will hopefully, set the scene for further studies in this area.  

Method: To conduct an objective systematic literature review,  we registered the study protocol with 
PROSPERO and followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines. Pre-defined search terms were used on six known medical databases to identify articles on 
morbidity, mortality and risk factors related to CMD in Fijian Indians. The search terms included (but were 
not limited to) combinations of Fijian-Indian; cardiovascular disease(CVD); diabetes,  CMD risk factors like 
high blood pressure, glucose, lipids; and mortality. Commercially available software (Rayyan) was used to 
aid duplicate removal and screening. Two independent reviewers used  a robust, defined eligibility criteria to 
screen title/abstracts, thereafter  full texts. Any discrepancies were then resolved by a third reviewer. All 
eligible full texts underwent study-specific, risk of bias assessment using standardised tools.  

 Results:  From a  total  of 3352 search hits, after removal of 1183 duplicates, 2114 articles were excluded 
on title/abstract/full text screening; leaving 55 eligible studies (predominantly cross-sectional studies). 
Search results revealed that Fijian-Indians are underrepresented in recent epidemiological and genetic 
studies in this field globally. From the studies conducted in Fiji, in-comparison to i-Taukei (indigenous 
Melanesian Fijians), Fijian-Indians have well-documented evidences of disproportionately higher CMD rates, 
related morbidity and mortality (table 1), prior to the 1987 coup in Fiji.  Post-coup literature seems to reveal 
a mixed picture on CMD and mortality in Fijian Indians due to pooling of biracial ethnicity data and lack of 
recent, well-designed studies. 
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Area:  Key findings observed for Fijian-Indians (compared to i-Taukei) 
CVD Higher incidences of hypertension, myocardial infarction, and stroke. Higher rates of 

coronary heart disease and ischemic heart disease  
Diabetes Higher incidences and prevalence of type 2 diabetes and diabetic complications, for both 

urban and rural Indians. Commonest comorbidity seen is CVD.  
Cardio-
metabolic 
Risk 
factors 

Lower mean plasma cholesterol and severe grade atherosclerosis lesions compared to i-
taukei. Usually, higher tricep skinfold thickness (TSFT) noted although mean BMI is lower 
than i-Taukei. When comparing the rural and urban Fijian-Indian population, lower 
mean BMI and lower mean arterial blood pressures noted in  the rural population. High rates 
of CMD in Fijian Indians, particularly in rural areas is independent of high BMI, sedentary 
lifestyle and diet. 

Mortality Higher rates  of CVD, diabetes, infant and adult-all-cause mortality observed in Fijian 
Indians. Post-coup, there are reports of declining infant and adult mortality rates in Fijian-
Indians, however still-births are excluded, and effects of mass migration of diaspora 
happening post-coup are not accounted for in data analysis. 

                                                                                                                                                           
Conclusion: Our findings reveal that there is heightened cardiometabolic disease, related-morbidity & 
mortality in  present day Fijian-Indians.  Our analysis of published literature illustrates some discrepancies in 
cardiometabolic health of Fijian-Indians when compared to i-Taukei post-coup, as some studies document 
higher CMD rates in i-taukei. However, these were mainly cross-sectional studies which are known for higher 
chances of potential bias and confounding factors. To ensure that the data trends we report on in our review 
remains objective and unbiased, we evaluated every eligible study in this review using recognized  study-
design specific risk-of-bias assessment tools. Another significant limitation was that many studies reported 
on pooled CMD and mortality data, which makes it difficult to tease apart ethnicity specific data trends. When 
coming across literature on declining mortality rates in Fijian Indians, one must remain cautious in 
interpretations as this populations mass external migration following economic instability in Fiji post-coup, 
are not accounted for in such mortality analysis. Likewise, the reported declining infant-mortality rates in 
Fijian-Indians seems confounded by effect of excluding still-births, a sad reality, with well-documented high 
rates of still-births evident since establishment of this diaspora in Fiji. 

The striking high rates of CMD incidences and prevalence in Fijian-Indians compared to i-Taukei, and these 
difference not being fully explained by the major risk factors, such as BMI, sedentary lifestyle, diet and 
smoking; is suggestive of genetic predisposition rather than effects of environmental factors. In light of 
evidences on famine & maternal undernutrition during Fiji’s indenture system, it is likely that genetic diversity 
was profoundly reduced among indenture laborer descendants and this may be linked to  heightened  risk 
of  CMD in this population, however this warrants further investigations. Unfortunately, Fijian-Indians are 
under-represented in recent research studies and health reporting in Fiji, New-Zealand and globally, which 
masks their overwhelming burden of CMD, related morbidity and mortality. There is also, a lack of knowledge 
on genetic determinants of CMD in this population. Our work highlights the pressing need for equity in health 
care provision for this unique Fijian-Indian diaspora besides the need for inclusion in more research studies 
and accurate health statistics reporting. This may help reduce their CMD burden and improve the quality of 
life in present-day Fijian-Indians. 
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Impact of brachytherapy needle movement on prostate cancer 
dosimetry: developing a model to account for needle movement 

STUDENT:  Ritchie Li 

SUPERVISOR(S):  Dr Ben Hindson, Dr Alicia Moggré, Dr Victoria Beenstock 

SPONSOR:  Oncology Department Research Trust Funds 

 

Introduction: Brachytherapy is a type of radiation therapy treatment in which radioactive material sealed 
in needles, seeds or wires is placed directly into or close to a tumour. Prostate brachytherapy aims to 
maximize the dose of radiation to the tumour and minimize the dose of radiation delivered to nearby 
tissues and organs at risk (OAR) such as the rectum and urethra. In high dose rate (HDR) prostate 
brachytherapy, temporary needles are inserted into the area between the thighs into the prostate and fixed 
externally to the same area. Treatment is delivered afterwards where a radioactive source (material that 
emits radiation) is moved sequentially through each needle to deliver the radiation. Swelling can occur 
around the needles in the time between the insertion and treatment delivery causing the needles to move 
out towards the feet. Needle movement can result in under-dosing the target and over-dosing nearby 
organs. In this particular project we are auditing our current planning technique to see if it accounts for 
needle movement satisfactorily. HDR Brachytherapy is a well-established method for treating prostate 
cancer and has been used in Christchurch Hospital for 4 years. A summary of the process of HDR 
brachytherapy at Christchurch Hospital is as follows:  

1. Needles are inserted between the thighs into the prostate. A CT (3D reconstruction of the body) 
showing the initial positions of the needles is taken. 

2. From CT1, a plan for delivering radiation to the prostate is generated. This involves reconstructing 
in 3D the prostate and other surrounding tissues (e.g. the urethra) on CT1 and using software to 
calculate and optimise the positions and lengths of time the radioactive material needs to spend 
inside each needle to deliver the radiation to the prostate. 

3. During this planning process (which may take hours), the needles tend to move downwards 
(towards the foot). Thus, a second CT, CT2 is taken. The plan is then ‘shifted’ upwards using 
software to account for the needle movement. 

4. If the average needle movement <5 mm treatment is delivered as planned. If it is ≥ 5 mm we 
‘shift’ the initial plan upwards by the average needle movement to maintain an adequate dose 
distribution. This 5 mm threshold was set based on available literature and local experience. 

Aim: Our aim is to audit our current protocol for managing needle movement by modelling the effect of 
needle movement on the radiation dose to the prostate and OARs such as the urethra. We would like to 
see if the 5 mm threshold is reasonable or if there is a more appropriate value, and if the average 
movement correction we apply to the initial plan is equivalent to shifting all needles by their individual 
movements. 

Impact: Practically, using a threshold for needle movement under which no adjustment is required can 
save time, resources and error risks. Comparing our current protocol against adjusting needles for 
individual movement and validating the threshold chosen will provide evidence based guidelines for other 
centres using a similar technique. 

Method: We collected data from the first 78 patients treated between December 2016 and February 2021. 
We used BrachyVision software to model the radiation dose distribution and evaluate the dose to the 
prostate, urethra and rectum if all needles moved downwards by the average needle movement and if 
each needle moved downwards by its individual needle movement. The original plan data was collected to 
use for comparison and to evaluate plan degradation. 
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Results: 
 
1. As needle movement increases, the dose 
coverage to the prostate decreases (figure 1). There 
is little difference between the dose to the prostate 
when correction is applied based on average or 
individual needle movement. Importantly, when the 
needle movement was less than 5 mm, the vast 
majority of data points had an acceptable D90 (a 
value assessing adequate coverage of the prostate 
with the prescribed dose) validating our current 
protocol. 

 
Figure 1 

 
Figure 2 

 
Figure 3 

 
3. As needle movement increases, the dose given to the urethra within and below the prostate 

increases (figures 2 and 3). This increases the risk of a urethral stricture, a recognised 
complication of this brachytherapy technique. 

4.  
3. Needle movement does not lead to a significant change in prostate and urethra dose until it is 
about 5 mm or greater. There is little difference between applying a correction based on average 
needle movement compared to the individual movements. 
4. About 40% of patients had an average needle movement of less than 5 mm. This is significant 
as it means that about 40% of our patients won’t need to have their radiation doses adjusted for 
needle movement after CT2. This reduces the time to treatment and results in a simpler process 
for these patients. 
 

Conclusion: Without adjusting for needle movement there are significant changes in dosimetry that would 
result in under-dosing the prostate and over dosing the OARs. If the average needle movement < 5 mm, 
there is no significant change in the dose distribution. If the average needle movement ≥ 5 mm, source 
position should be adjusted to maintain the dose distribution. Using the average value for all needles is 
equivalent to using individual values. This audit gives evidence that correcting for needle movement 
improves prostate dose (better disease control) and reduces hot doses to the urethra (reducing 
complications). We hope to correlate this to a reduction in the urethral stricture rate in our patients. 
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CLINICAL 
Acceptability of oral azithromycin as empiric treatment for Legionnaires 
disease and clinical outcomes compared with intravenous therapy 

STUDENT:  Hannah Maher 

  

SUPERVISOR(S):  Professor Steven Chambers, Dr Paul Chin 

SPONSOR:  The Infection Management Service CDHB 

 

Introduction: Legionnaires disease is a lung infection affecting nearly 250 New Zealanders annually. 
Although considered rare Legionnaires disease can be severe and even cause death if not treated correctly. 
In December 2013 the Canterbury District Health Board guidelines for the treatment of Legionnaires 
disease changed from one antibiotic given by mouth or in the vein (clarithromycin) to azithromycin given 
by mouth.   

Aim: To see whether the change in guidelines to favour oral azithromycin as first line empiric treatment 
has had any significant effect on the outcome for patients with Legionnaires disease.  Four end points were 
used for comparison  

1. Time to clinical stability (based on specific clinical observations being within the ‘normal’ for 24 
hours) 

2. Intensive care admission 
3. Death within 30 days  
4. Length of hospital admission  

Impact: The results from this research suggests that patients with Legionnaires disease who are treated 
with oral azithromycin do better across all four end points than those given clarithromycin. This is 
promising as once daily oral antimicrobial therapy reduces the need for intravenous lines meaning 
decreased associated infections, increased patient mobility, decreased nursing hours and less cost. 

Method: We identified patients admitted to Christchurch hospital with Legionnaires disease between 2010 
and 2020.  Two independent clinical staff completed data collection and data entry. Consistency and 
accuracy was ensured by cross checking the first 10 patients and then a further 20 random samples during 
the study. Over 30 data points were collected for all patients including basic demographic data, admission 
specific data, and aspects of the antibiotic prescriptions including choice of antibiotic.  

The patients were split into two basic groups for analysis. Those admitted with Legionnaires disease before 
2014 and those admitted after 2014. The year 2014 was excluded as it was considered a transition year as 
clinicians adjusted to using the new guidelines.  

Statistical analysis of the data was then completed using GraphPad Prism v9, allowing us to identify any 
potential differences in the two groups 

Results: A total of 335 patient were included in the study. 133 before 2014 and 202 after 2014. The most 
common legionella species identified in sputum (in both groups) was legionella longbeache which is 
consistent with other research in both Canterbury and New Zealand.  

As seen in table 1. The basic demographics of the two groups is very similar. We used C-reactive protein 
(CRP) (a common blood test used for assessing the severity of infection) and the CURB-65 score (another 
severity score specific to lung infections) to compare the severity of disease at time of admission between 
the two study groups and found no obvious difference. This allows us to be more confident that we could 
accurately compare the two groups without an obvious bias.  
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Table  1: 

 

 

 

 

 

 

 

Table 2 shows that across the four end points patients admitted after 2014 appear to being doing better. 
For all four measures the difference is also statistically significant.  

Table 2: 

 Before 2014 After 2014 P Value  
Time to clinical stability 
days, mean (range) 

4.9 (0.9-72) 3.8 (0.5-87) 0.006 

ICU admission number 
(%) 

37 (28%) 12 (6%) 0.016 

Death within 30 days 
number (%) 

12 (9%) 7 (3%) 0.031 

Duration of admission 
mean (days) 

6.8 (2-72) 5.6 (1.3-93)  

 

Conclusion: 

Oral azithromycin appears to be a more effective treatment for patients with Legionnaires disease. Patients 
admitted after 2014 have less days in hospital, shorter time to clinical stability, fewer ICU admissions and 
are three times less likely to die within 30 days. This study confirms that the change in guidelines to favour 
oral azithromycin as first line treatment for Legionnaires disease has had positive outcomes from a number 
of important perspectives, and that this has been achieved without any observed negative implications. 

These results we hope will help achieve a cultural shift in the movement towards use of oral antimicrobial 
therapy in a wider number of bacterial infections; helping improve patient outcomes, decrease nursing time 
and overall treatment costs. 

There is still a lot of unanalysed data which we hope to publish in the near future. Specific areas of interest 
are adherence to the guidelines and stratification by treatment rather than just which year they were 
treated.  

 

 

  

 Before 2014 After 2014 
Number of patients 133 202 
Male, number (%) 87 (65%) 120 (59%) 
Ethnicity 
NZ European, number (%) 
NZ Maori number (%) 
Other, number (%) 

 
120 (90%) 
9 (7%) 
4 (3%) 

 
178 (88%) 
12 (6%) 
12 (6%) 

Age years, median (range) 67 (33-91) 69 (17-96) 
CRP mg/L median (range) 295 (2-500) 286 (2-529) 
CURB-65 score median 
(range) 

2 (0-5) 2 (0-5) 
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Transforming a Eurocentric Cardiovascular Research Group into a 
Culturally Safe Research Environment 

STUDENT Elisha Mako  (Manihera), Kāi Tahu, Ngāi Tūhoe, 
Tainui 

 

SUPERVISOR(S) Dr Karaitiana Taiuru, Kāi Tahu, Ngāti Kahungungu, Ngāti 
Toa; Dr Anna Pilbrow  

SPONSOR Te Wāhaka Matua Mātau Hauora | Division of Health 
Sciences – Māori Summer Studentship 

 

Introduction: The project aimed to establish a benchmark at the start of the Christchurch Heart Institute 
(CHI) adopting recommendations for cultural safety. Specifically, the project involved developing and 
administering a survey of staff practices, knowledge and attitudes toward cultural safety, and determining 
how many research study participants and academic collaborators identify as Māori.  

Kā mihinui ki: 

 Te Wāhaka Matua Mātau Hauora | Division of Health Sciences Dunedin for funding the Summer 
Studentiship. 

 Rakahau Manawa o Ōtautahi | Christchurch Heart Institute staff. 
 Professor Mark Richards for suggesting the idea for the project. 
 Professor Vicky Cameron for drafting the proposal and guidance on the study design. 
 Professor Chris Frampton for assistance with statistics. 
 Mana Whenua Kāi Tūāhuriri Chairperson, Tania Wati, and Te Rūnaka o Kāi Tahu Kaiārahi 

Hauora, Amber Clarke, who were consulted and provided feedback on the design of the cultural 
survey.  

Aim: The aim of this internship was to generate baseline data on cultural awareness and existing attitudes 
and practices within the Christchurch Heart Institute, including interactions with patients and research study 
participants, and daily workflows. 

Impact: This project provided a significant opportunity for self-evaluation of both staff attitudes, research 
and to processes within CHI. 

Method: Using a mixed methods approach (qualitative and quantitative analyses), and Kaupapa Māori 
Research methodologies, including wānanga and the revised Te Tiriti Principles, data was gathered and 
analysed in SPSS v28. 

Results: A short report and presentation identifying findings and areas needing the most improvements was 
presented initially to the CHI and then to staff and students at the University of Otago, Christchurch. Key 
findings were: 

 All staff were open to change 

 Majority could pronounce Te Reo vowels correctly and understood the value of correctly pronouncing 
names. These are important first steps towards cultural safety for Māori staff, students, and study 
participants 

 Many CHI staff have an interest in learning Te Reo me ōna tikaka 

 The vast majority of CHI staff are looking for additional processes to consult with Māori beyond the 
UOC process 

 There is a good understanding of Māori self-identity. 

 Few CHI staff were able to define and identify Māori societal groups, leading to the potential for 
unsafe cultural engagements 
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 There was lack of understanding around: 

 constitutional documents that protect Māori rights,  

 key CHI cultural principles and values,  

 Māori Health Models, 

 root causes of the negative impacts of colonisation that lead to health inequities. 

 Only 23% of staff could identify cultural identity as being significant to Māori well-being. 

Conclusion: A number of key areas of concern were identified within CHI. These concerns have been 
accompanied with a list of recommendations to rectify those concerns. 
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COMMUNITY 
The Use of the Primary Care Patient Experience Survey in General 
Practice 

STUDENT:  Devany Markovic 

 

SUPERVISOR(S):  Chenoa Walker, Dr Ben Hudson, Linda Wensley 

SPONSOR:  Pegasus Health 

 

Introduction: 

Patient experience is a good indicator of the quality of health services. Better patient experience, stronger 
doctor-patient relationships, and person and whānau centred care is associated with better health, financial 
and clinical outcomes.  

The Health Quality and Safety Commission conducts a quarterly survey on patient experience in primary 
care (GP practices), known as the Primary Experience Survey (PES). The information from this survey is 
used at a national level, a regional level and is also provided to GP teams, with the aim of using the 
information to improve the patient experience.  

The PES asks a wide variety of questions. For example, it asks about medication, billing, wait times, the 
ability of people to get an appointment on the same day they called in, were their names pronounced 
correctly, how people felt they were treated by staff, was there a language barrier and did they get access 
to an interpreter, were they able to involve their whānau in health discussions, and so on. 

In 2020, Enhanced Capitation Survey was sent out to GPs in Canterbury. The survey asked, “Have you 
used information from a patient experience survey to change how your general practice provides 
services?”. Out of the 105 practices that replied, 40 indicated that they had used the PES to change how 
their practice provided services and 65 had not.  

Aim: 

The aim of this study is, firstly, to identify and document practices that use the survey to improve the way 
in which they offer health services and secondly, to develop a series of case studies that will be distributed 
to GP practices. The case studies can be used as a guideline as to how they can overcome obstacles so 
that they can improve the way in which they offer health services. 

Impact: 

This study invents the possibility making the patient experience as positive as possible, especially where it 
is used to address priority population groups.  

Method: 

The process I took to answer this question looked something like this:  

1.Clarify the scope of the project. 

2.Did own research to understand key elements of the project.  

3.Identify GP practice participants for the project. In 2020 a survey went out asking practices “have you 
used information from the PES to change how your general practice provides services?” Out of the 105 
practices that replied, only 40 had indicated that they had used the PES, the other 65 had not. We 
identified 15 practices that had looked at the PES in the last 6 months. Called those practices and tried to 
set up interviews. 

4.Did semi-structured interviews with a variety of practices, where I asked 3 questions:  
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- What motivates you to use the patient experience survey? (Explore why the practice uses the 
survey. Is it because they have to/ did they do a change previously and see positive results?) 

- How do you incorporate information from the PES into your business as usual/service 
improvement? What steps do you take from results of the survey into improving the services that your 
practice offers?)  

- Can you give me an example? 

5.Wrote up transcripts for the interviews and analysed them, looking for common themes. 

6.Wrote up results. 

Results: 

What motivates practices:  

- Practices realised the importance of getting feedback from patients so that they know what they 
are doing is benefitting their patients.  

- Some practices used the PES because it is part of cornerstone/foundation standards. Foundation 
standards represents a nationally consistent benchmark that shows a practice is providing good baseline 
care – equitable, safe, and effective.  

- Some practices noted the consequences of not using the PES: not listening to patient feedback 
leads to the potential for them to speak to their whanau, their neighbours and friends about their poor 
experience causing people to either change practices or not accessing help if they need it. 

Concrete changes made: 

- Communicating wait times. By acknowledging patients as they come into the practice and 
communicating wait times if the doctor is running late. Patients want to feel seen.  

- Warm hand over. Many GP practices are limited to 15 minute consultation. A doctor can handover 
immediately to a health coach if the consultation is not enough time to cover everything for that patient. 
Allows patient to address all issues and fully discuss anything without having to rebook an appointment.  

- Increased acute appointments – there is a certain number of appointments that are only for 
emergency appointments – people who need to be seen on the day. So if someone calls in to make an 
appointment that is an emergency, they will speak to the nurse or get the nurse to call them back and the 
nurse will triage them to see if they qualify for that slot. 

Conclusion: 

Small changes make the biggest difference when trying to improve the patient experience. 
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STUDENT Andrew Memory 

 

SUPERVISOR(S) Associate Professor Tony Walls 
Dr Andrew Anglemyer 
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Introduction: Sexually transmitted infections (STIs) are common throughout society. STIs can present 
with symptoms that are easily attributable to other non-sexual diseases or have no symptoms at all. 
Individuals are subsequently at risk of being infected with an STI or multiple STIs for significant periods of 
time. Chronic sexually transmitted infections can cause a range of complications such as, infertility and 
scarring of the reproductive tract, which can lead to potentially life threating situations in pregnant 
mothers. It is important that we are able identify individuals who are at high risk of STI re-infection and 
being infected with multiple STIs (co-infection). By doing, so we will be able to improve our understanding 
of the early stages of STI intervention and provide better outcomes for high-risk individuals.                   

Aim: To identify individuals who are at high risk of contracting STIs, we aim to identify factors that 
increase the risk of STI re-infection and co-infection in New Zealand over a three-year period (2018-2020).  

Impact: By identifying individuals with a high risk of contracting an STI(s), this project will provide a 
unique understanding of STI re-infections and co-infections in New Zealand. 

Method: Anonymised National STI surveillance data was provided by the Institute for Environmental 
Science and Research (E.S.R). All positive Chlamydia, Gonorrhoeae, and Syphilis cases in New Zealand 
from 2018-2020 as well as, demographic information incorporating age, gender, ethnicity, and District 
Health Board was included in the data. Sexual behaviour data was provided for a limited number of 
Gonorrhoeae and Syphilis cases. The data was separated into three datasets: re-infection, co-infection, and 
surveillance. Subsets were created from these datasets that isolated STI cases by year: 2018, 2019, & 
2020 as well as, continuous subsets that followed individuals from the time of first infection over 12, 24 
and 36months. Descriptive, univariate, and multivariate analyses were applied to all data subsets to 
determine what demographic traits predicted risk of STI re-infection and/ or co-infection. All analyses were 
conducted using R Statistical Software.            

Results: Due to the size of the analysis and results, as well as the size limit of this report; only STI 
demographics and re-infection over a 12-month period from time of first infection will be reported. From 
2018 to 2020, New Zealand had 83,002 positive cases of Chlamydia. 67.2% cases were female. Those 
under 30 years of age made up 59% of cases and NZ Europeans and Māori made up 62.1% of cases (table 
1.). 14,555 cases of Gonorrhoeae were reported, of which 57.3% were male. Those under 30 made up 
60.4% of cases and NZ Europeans and Māori made up 72.1% of cases. 1,518 cases of Syphilis were 
reported with those whose gender was unknown/ not recorded making up 53.8% of cases. 40+ year olds 
made up 30.9% of cases and NZ Europeans made up 54.8% of cases. Men who have sex with men and 
those of other/unknown sexuality made up 90.9% of sexual behaviour cases (Table 1.). Those at highest 
risk of being re-infected with Chlamydia within 12 months are female, have a mean age of 25 and are of 
European, Pacifica or Māori ethnicity. Gonorrhoeae re-infection risk within 12 months is highest in males, 
those around the age of 25, Māori or Middle Eastern, Latin American or African ethnicity and whose sexual 



P a g e | 77  
 

behaviour is unknown/ other. Individuals at high risk of Syphilis re-infection are male with a mean age of 
30 (Table 2.).         

Conclusion: By analysing anonymised national STI surveillance data, we have shown that it is possible to 
identify individuals who are at risk of STI reinfection within 12-months in New Zealand. Thorough analysis 
of the remaining data will allow public health professionals to gain a greater insight into the early phases of 
STI intervention for STI re-infections and co-infections. In addition, new sexual health strategies can be 
developed to minimise the effect of STIs in New Zealand.      

  

Table 1. Demographics of STI cases from 2018-2020 in New Zealand.

Column1

Number of Chlamydia 

Cases N=83,002 (%)

Number of Gonorrhoeae 

Cases N=14,555 (%)

Number of Syphilis Cases 

N=1518 (%)

Sex

     Male 27,208 (32.8) 8,339 (57.3) 601 (39.6)

     Female 55,794 (67.2) 6,216 (42.7) 100 (6.5)

     Unknown -- -- 817 (53.8)

Age Group

     15-19 13,026 (15.7) 2136 (14.7) 43 (3.1)

     20-24 21,893 (26.3) 3478 (23.9) 230 (17.0)

     25-29 14,116 (17.0) 3177 (21.8) 318 (23.6)

     30-34 7,530 (9.0) 2149 (14.7) 268 (19.9)

     35-39 3,843 (4.6) 1275( 8.7) 181 (13.4)

     40+ 4,834 (16.7) 1895 (13.7) 417 (30.9)

Ethnicity

     Asian 4859 (5.9) 1262 (8.7) 163 (12.1)

     European 28856 (34.8) 5402 (37.1) 738 (54.8)

     Pacific 9353 (11.3) 2383 (16.4) 129 (9..5)

     MELAA 1067 (1.3) 356 (2.4) 56 (4.0)

     Maori 22662(27.3) 5097 (35.0) 306 (22.7)

Sexual Behaviour

     MSW N/A 1293 (27.2) 82 (9.0)

     MSM N/A 1636 (34.4) 375 (41.5)

     WSM N/A 1648 (34.6) 90 (9.9)

     Other/Unknown N/A 179 (3.7) 356 (39.4)

* MSW= men who have sex with woman only. MSM= Men who have sex with men. WSM= Women who have sex 

with men only. Other=Woman who have sex with women, unknown, other.

Table 2. Reinfection of STIs within 12 months in New Zealand from 2018-2020.

Number of 

Chlamydia Cases 

with Repeat 

Infections (%)

uOR             (P 

Value)

Number of 

Gonorrhoeae Cases 

with Repeat Infections 

(%)

uOR        

(P Value)

Number of Syphilis 

Cases with Repeat 

Infections (%)

uOR        

(P Value)

Gender  6745 (75.5) Ref 776 (38.9) Ref 0 Ref

     Female 2184 (24.5) 0.57 (<0.001) 1215 (61.1) 1.25 (<0.001) 14 (100) 0.92 (<0.001)

     Male

Age (continuous) -- 0.97 (<0.001) -- 1.00   (0.046) -- 0.99 (<0.001)

Ethnicity

     Asian 289 (5.3) Ref 180 (9.0) Ref 4 (28.5) Ref

     European 3285 (36.7) 1.19 (<0.001) 737 (37.0) 0.91 (0.31) 8 (57.1) 0.26 (0.58)

     Pacific 1460 (16.4) 1.72 (<0.001) 326 (16.3) 0.93 (0.45) 0 1.58 (0.15)

     MELAA 128 (1.4) 1.28   (0.017) 76 (3.8) 1.57 (0.002) 1 (7.1) 0.42 (0.56)

     Maori 3564 (39.9) 1.73 (<0.001) 668 (33.5) 0.84 (0.048) 1 (7.1) 0.35 (0.52)

Sexual Behaviour

MSW N/A N/A 214 (20.9) -- 7 (10.9) --

MSM N/A N/A 255 (24.9) 0.17 (0.2) 24 (37.5) 0.84 (0.9)

WSM N/A N/A 214 (23.5) 0.97 (0.93) 9 (14.0) 0.917 (0.9)

Other/Unknown N/A N/A 312 (30.5) 0.25 (0.002) 24 (37.5) 0.847 (0.9)

* MSW= men who have sex with woman only. MSM= Men who have sex with men. WSM= Women who have sex with men only. 

Other=Woman who have sex with women, unknown, other.
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Characterising the role of peroxidasin in breast cancer cell invasion 

STUDENT Samantha Meredith 

 

SUPERVISOR(S) Dr Martina Paumann-Page 

SPONSOR Cancer Society Diamond Harbour & Cheviot Groups and 
Cancer Society of New Zealand Canterbury-West Coast 
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Introduction: Peroxidasin is an extracellular mammalian heme enzyme that has been shown to be involved 
in cancer malignancy. It is secreted from cells to the extracellular matrix where its only known function, the 
oxidation of bromine to hypobromous acid, occurs. In turn hypobromous acid generated by peroxidasin 
mediates a covalent link, namely a sulfilimine bond in collagen IV. Peroxidasin has been seen to be 
upregulated in many cancers such as breast, brain, ovarian, prostate cancer and melanoma, but the 
functional role of peroxidasin within these cancers remains unidentified.  

Aim: The aim of this project was to investigate whether modulating peroxidasin activity and/or expression 
reduces the invasiveness of the cancer cell lines tested.  

Impact: Peroxidasin is shown to be upregulated in many cancer types and to promote cancer progression 
and invasion. Invasiveness is one of the hallmarks of cancer progression and is responsible for the majority 
of cancer deaths. Once the role of peroxidasin in cancer progression has been established, peroxidasin may 
be employed as a diagnostic or prognostic marker or peroxidasin may be a useful novel therapeutic target. 

Method: The triple negative breast cancer cell line MDA-MB-231 and also the metastatic melanoma cell line 
NZM40 were used for these experiments as they are both high peroxidasin expressing cell lines displaying a 
high invasive potential. A 3D Matrigel assay as shown in Figure 1, was used to investigate whether modulation 
of peroxidasin reduced the invasiveness of the cell lines. 25,000 cells were seeded into the apical chamber 
with medium lacking growth factors and medium containing growth factors was pipetted into the basal 
chamber. Invasive cells then invaded through the layer of Matrigel at the bottom of the apical chamber in 
order to attach to the underside and reach growth factors. The Matrigel layer is used to mimic the 
extracellular environment within the body as it contains extracellular proteins such as laminin and collagen 
IV. These proteins create a network that the cells must break down in order to invade. Cells that are attached 
to the underside of the chamber are then fixed, stained, imaged and compared to the untreated control cells. 
Peroxidasin was modulated by adding the peroxidasin inhibitor phloroglucinol which binds to the active site 
of peroxidasin and renders it inactive. A NZM40 peroxidasin knockout cell line was also used which expresses 
no peroxidasin protein.  

 

Figure 1. 3D Matrigel invasion assay method.  

 

Results: Previous invasion experiments were performed using a Matrigel concentration of 0.3 mg/ml, which 
is the standard Matrigel concentration used for this assay. However, it was seen that this concentration of 
Matrigel gave a similar cell invasion counts to the assay performed with no Matrigel at all, referred to as 
migration (Figure 2A). Therefore, we first wanted to investigate cancer cell invasion using different 
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concentrations of Matrigel to ensure that we were observing cell invasion and not migration. These 
experiments were performed using the cell line NZM40 and a range of Matrigel concentrations from 0 mg/ml 
to 2.5 mg/ml. The results, seen in figure 2A, show that with increasing Matrigel concentration there was a 
reduction in the number of invading cells up to 1 mg/ml where the number of invading cells started to level 
off. From these results we concluded that at a concentration of 1 mg/ml the Matrigel generates a strong 
enough barrier for the cells to have to break down and invade through and that we were observing cell 
invasion and not cell migration.  

 

Figure 2. (A) Matrigel concentration gradient invasion experiments (ideal concentration to observe invasion 
marked with red *) and (B) image of DAPI stained cell nuclei of the cells that invaded and which have 
attached to the underside of the apical chamber.  

Using the determined Matrigel concentration of 1 mg/ml the invasion assay was performed with modulated 
cells and control cells. For both the melanoma (Figure 3A) and the breast (Figure 3B) cancer cell line, the 
peroxidasin inhibitor phloroglucinol decreased the number of cells that were able to invade when compared 
to the untreated wild types cells. The melanoma NZM40 peroxidasin knockout cell line also showed a 
reduction in the number of cells able to invade in this assay.  

 

Figure 3. (A) Number of melanoma NZM40 cells that invaded from the wild type (WT) control cells, the wild 
type cells with the peroxidasin inhibitor and the NZM40 peroxidasin (PXDN) knockout cell line (three biological 
repeats of the experiment). (B) Number of breast cancer cells that invaded from the wild type control group 
(WT) and the wild type with the peroxidasin inhibitor group. Results of two biological repeats are depicted. 

Conclusion: The experiments completed for this project showed that decreasing both, peroxidasin activity 
and expression, resulted in decreased cell invasion of the melanoma cell line NZM40 and the breast cancer 
cell line MDA-MB-231. These are exciting results that need to further be explored by investigating a larger 
range of cancer cell lines. Moreover, these results form the basis to evaluate if peroxidasin may be a useful 
diagnostic marker or prognostic marker and can be exploited therapeutically.  

  



P a g e | 80  
 

CLINICAL 
Influences on medical student attitudes to death and dying at the end of 
a six-year curriculum 

STUDENT:  Priyanka Nathu 

 

SUPERVISOR(S):  Dr Amanda Landers and Prof Tim Wilkinson 
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Introduction: Learning about palliative care is an essential part of a medical undergraduate program and 
it improves the knowledge and self-efficacy among new graduates. Palliative care incorporates aspects of 
emotional, social, spiritual, and physical aspects of a person with a life-limiting illness, which includes 
communicating with family and the patients support people. Therefore, this requires a set of skills and 
knowledge to be able to manage these people. In conjunction with knowledge and skills, positive attitudes 
towards death and dying is essential in ensuring health care workers feel competent.  

Currently, there is a range of undergraduate palliative care teaching within medical school worldwide. 
Undergraduate palliative care teaching is designed to increase the knowledge of newly graduated doctors 
and allow them to feel comfortable when dealing with death and dying.  However, a systematic review 
showed that the effectiveness of undergraduate palliative care teaching increases knowledge of students 
but does not improve attitudes of newly qualified doctors and therefore they still feel unprepared when 
interacting with dying patients.  

The creation of an integrated course that the University of Otago medical school has now implemented has 
allowed many of the principles of the European Association for Palliative Care (EAPC) curriculum to be 
instituted. This has been shown to improve the knowledge and skills of new graduates but does not 
improve attitudes to dying people.  

Therefore, the question remains why attitudes towards death and dying continue to be poor within newly 
graduated doctors.  

Aim: This study aims to explore first year junior doctor’s experiences in the workplace with death and 
dying, and what might influence their attitudes.  

Impact: By evaluating their attitudes one year since graduation we will be able to understand if attitudes 
improve due to increased exposure or if we are able to amend the curriculum to better reflect the 
workplace to help improve attitudes. It is important to understand why attitudes to palliative patients in 
medicine does not change so that those who develop the Otago Medical School curriculum can consider 
other interventions. 

Method: Newly graduated doctors were recruited for this study via their weekly teaching sessions, 
snowball sampling and through emails sent via their course coordinators. To be included in the study, 
participants needed to have graduated from a New Zealand medical school in 2020 and be working for the 
CDHB. Specific exclusion criteria included those that graduated from medical school before 2020 and those 
that attended and graduated from a medical school outside of New Zealand.  

Those that meet the inclusion criteria were approached and information about the study and consent was 
given. Participants then attended a focus group. Due to the busy schedule of doctors, one-on-one 
interviews were also undertaken.  

The focus group and interview transcripts were analysed using inductive thematic analysis.  

Results: Analysis of the data from the conducted focus groups and interviews identified three main 
themes. The first theme concerned a lack of seeing the clinical trajectory of a dying patient during their 
time at medical school.  There were comments regarding the current simulations in teaching “being 
artificial”. The reoccurring theme of simulations not mimicking the clinical projection of the patient and 
including the discussions with both the patient and family, as palliation involves the patient’s wider circle 
not just the patient. It was noted that seeing and understanding the clinical trajectory comes with clinical 
experience, however within the hospital setting there is some gate keeping occurring with students being 
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asked to leave during sensitive conversations despite being introduced as part of the team. As described by 
a participant clinical exposure allows you to see the “longitudinal exposure” and this is not usually seen as 
a student. However, “when you see it…you are more comfortable talking about the natural trajectory “of 
the patient.   

The second theme focused on the lack of imparting information in student years. One participant stated 
that “You’re never really having to tell them (patients) little things, you are mainly asking them questions.” 
Therefore, this results in new doctors lacking the transition from imparting minor information as a student 
to significant information resulting in a lack of confidence.  

The third theme touched on the lack of cultural diversity in teaching regarding palliative situations, 
resulting in new graduates feeling uncomfortable and ill-equipped in these situations. Although there is 
curriculum content that covers Western cultural values and Te Ao Maori, they found that especially in NZ 
we have “quite a big Asian and Pacifica population” and that deaths were “quite different from western 
deaths”. According to one participant they felt like they were “missing something….as they were assuming 
their priorities” and didn’t feel content with the job they had done when dealing with these different 
cultures.  

Conclusion: From the results of this study, we have been able to develop a better understanding about 
the reasons why attitudes remain low at the end of a six-year curriculum despite knowledge and skills 
improving. Through this study we have found that the problem is not insurmountable and there are 
solutions. One of the solutions is supporting all specialists to indicate their palliative patients to students in 
a clinical environment. This then allows students to use their own initiative to follow the patient and be 
involved from early family discussions all the way to death certifications. In terms of teaching, a session on 
different ethnicities’ priorities during and after death would allow students to feel more culturally 
competent and this can further be emphasised by seeing and discussing it in their clinical teams. Finally, 
having a focus on patient information and education in simulations allows students to practise giving 
information to patients. This in conjunction with their current history taking and information seeking 
abilities will allow for students to feel a greater sense of confidence when interacting with patients after 
graduation, improving attitudes.  
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Introduction: Degenerative joint diseases such as osteoarthritis are a prevalent morbidity in our society, 
significantly contributing to our total health burden. The prevalence of degenerative joint diseases 
increases with age, making this a growing concern in our aging society. A key factor contributing to 
disease progression and the effect on a person’s life is the degeneration of cartilage due to chondrocyte 
death.  

Currently, there is a procedure done called Autologous Chondrocyte Implantation (ACI) to attempt to 
replace diseased cartilage with healthy cartilage, to restore full functionality. In this procedure, cartilage is 
taken from a donor, cultured, and implanted into the diseased joint. There are issues, however, dependent 
on the donor source. If chondrocytes are obtained from a healthy donor, there is the potential for an 
immune response upon implantation. If chondrocytes are taken from the diseased patient (often the 
elderly), they have a reduced differentiation potential and do not produce the required quality or quantity 
of cartilage for healthy joint function. Regardless of chondrocyte source, there is the potential that the 
implanted chondrocytes will form fibrotic cartilage, which is also not adequate for healthy joint function. 

Extracellular vesicles are small outpouchings released from cells that contain lipids, proteins, and different 
forms of RNA (including mRNA, miRNA, lncRNA). These all act to alter cell to cell communication and 
regulate gene expression by being directly translated to protein, or altering the transcription and 
translation processes. 

Aim: Our aim was to see whether culture of chondrocytes in the presence of different forms of 
extracellular vesicles (non-differentiated, differentiated, and hypoxic) would impact the resultant 
chondrogenic gene expression from these chondrocytes (such as glycosaminoglycan - GAG), thus 
indicating a change in cartilage production. We hypothesised that the chondrocytes, when cultured with 
any extracellular vesicles, would increase chondrogenic gene expression when compared to chondrocytes 
cultured without extracellular vesicles. 

Impact: This project contributes to a growing field of research on the topic, which furthers our 
understanding of the impact of extracellular vesicles in a clinical setting. Our continued understanding 
leads the way to the use of extracellular vesicles in ACI, to improve clinical outcomes. 

 

Method: To harvest our extracellular vesicles, we grew equine umbilical cord blood mesenchymal stromal 
cells (eUCB-MSCs) under three different growth conditions. To produce the non-differentiated extracellular 
vesicles, we cultured eUCB-MSCs in MSC expansion media. To produce the chondrogenic extracellular 
vesicles, we cultured eUCB-MSCs in chondrogenic differentiation media. To produce the hypoxic 
extracellular vesicles, we cultured eUCB-MSCs at 1% oxygen saturation. Once satisfactory cell numbers 
and growth had been reached for each condition, the extracellular vesicles were harvested by using a 
chemical isolation kit and centrifugation. 

We cultured a separate batch of chondrocytes and implanted them into a hydrogel matrix. We then 
cultured our chondrocytes in the hydrogel with each of our different extracellular vesicles for 35 days. 

On days 1, 7, 21, and 35 of culture we performed an Alamar Blue stain, and a GAG/DNA assay. On days 1 
and 35 we performed a cell viability assay, and live/dead assays. 
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Results:  

 

 

 

 

 

 

 

 

 

With continued culture, our cells 
produced an increased amount of GAG DNA (Figure 1). On day 21 and 35, there was a statistically 
significant increase in GAG DNA production by chondrocytes cultured in the presence of any extracellular 
vesicle in comparison to chondrocytes without extracellular vesicles. On day 21 and 35, the chondrocytes 
cultured in the presence of the differentiated extracellular vesicles produced the most GAG DNA. There was 
no significant difference in GAG DNA production between hypoxic and non-differentiated extracellular 
vesicles. 

Conclusion: From our results, we can conclude that chondrocytes cultured in the presence of extracellular 
vesicles produced more GAG DNA. This indicates that the presence of extracellular vesicles altered cell to 
cell communication and upregulated chondrogenic gene expression, confirming our hypothesis. It is 
unsurprising that chondrocytes cultured in the presence of the chondrogenic differentiated extracellular 
vesicles produced the most GAG DNA as these extracellular vesicles already have increased proportions of 
chondrogenic DNA and RNA being expressed. Our findings from our experiments are consistent with others 
from the literature, and show potential for therapeutic advancement in an area that is only becoming more 
important in an aging population. 

  

Figure 1: Graph showing the relationship between 
GAG DNA expression and culture time 



P a g e | 84  
 

CLINICAL 
E-cigarette use patterns and brand preference among parents of 
children and teenagers (13-16 years old) attending Christchurch Hospital 

STUDENT: Andreas Nicolaou 

 

SUPERVISORS: Assoc. Prof Philip Pattemore, Assoc. Prof Tony Walls, Dr 
Ben Wamamili 

SPONSOR: Freemasons 

Introduction: In recent years, electronic cigarette use, or vaping, has become increasingly popular 
among both adults and teenagers across New Zealand. Reports suggest a substantial prevalence of vaping 
in New Zealand high schools, including in those where smoking rates are low. Some reports suggest that 
over one third of high school students have ever vaped, with about 10% of students vaping at least 
monthly. Vaping is especially attractive to teenagers due to appealing flavours, and the social status 
associated with vaping. There is also a substantial amount of e-cigarette marketing targeted towards 
teenagers and adolescents. Furthermore, e-cigarettes are very accessible to teenagers, with reports stating 
that most students get their vapes from friends or family.  

We know very little about e-cigarette use, brand preference, or health knowledge amongst parents and 
teenagers attending hospital in New Zealand. This is a pilot study that gives us an insight into these 
factors, and will help us to plan for a larger national study looking at vaping knowledge and brand 
preference in high school students. 

Aim: The primary aims were to (1) estimate the prevalence of e-cigarette use, brand preference, and 
knowledge about vaping in teenagers and parents attending the paediatric outpatient department at 
Christchurch Hospital, and (2) assess our questionnaire and recruitment methods for any issues or areas 
that need improvement in preparation for a larger national study of vaping knowledge and brand 
preference in high school students scheduled for early 2022. Secondary aims included the prevalence of 
cigarette smoking, and knowledge about the Smokefree 2025 goal. 

Impact: Firstly, this study has provided us with useful information to better understand our patients’ 
knowledge and attitudes regarding vaping. Secondly, the study enabled us to provide evidence-based 
information (via websites & information pamphlets) to patients to help them make informed decisions 
about vaping. Further, we were able to test our research tools to better plan for a wider national study. 

Method: An opportunistic, observational, cross-sectional survey was conducted. Data was collected 
between 9-21 December 2021 at Christchurch Hospital. 

Teenagers (aged 13-16 years old) and their parents/guardians who were attending the paediatric 
outpatient department were eligible to participate. The aims of the study were briefly explained, and it was 
emphasised that data collected would be confidential and anonymous. Informed consent was required to 
participate: teenagers aged 16 years were able to consent for themselves, whereas teenagers aged 13-15 
years required signed consent from a parent/guardian. Parents/guardians were asked to let their 
teenager(s) complete their survey unsupervised to minimise response bias. Those who consented to 
participate were offered iPads to complete the survey on. The summer student helped with any issues 
involving technology and/or the questionnaire. Printed copies of the survey were available, but participants 
preferred to participate digitally. Educational handouts about vaping were offered to participants upon 
completion of the survey and a summary of the results is available to participants who opted to receive 
them. After use, iPads and pens were cleaned with alcohol wipes before being used by the next 
participants. All the hospital COVID guidelines were followed.  

The reason why we targeted teenagers specifically aged between 13-16 years old was because children 
aged 12 and under aren’t teenagers by definition, and adolescents aged 17 and older don’t present to the 
paediatric outpatient department of Christchurch Hospital (unless they themselves are parents). 

Preliminary Results: 59 responses were obtained, 51 met inclusion criteria and were included in the 
analysis (- 20 teens, 31 parents. 65% female, 35% male. 78% NZ European, 12% Māori).  
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Responses to selected items; teenagers vs 
parents/caregivers 

 Teens 
(%) 

Parents 
(%) 

Ever Smoked 15 74 

Ever vaped 30 30 

Agreed with:   

“E-cigs can help with 
smoking cessation” 

53 59 

“E-cigs can be 
dangerous to children” 

89 100 

“E-cigs can be 
addictive” 

100 97 

Disagreed with “vaping is 
a healthy habit” 

83 79 

Smokfree 2025 goal:   

Aware of it 11 71 

Supported it 89 93 

Thought it can be 
achieved 

77 75 

Thought vaping can 
help to achieve it 

47 50 

 

Of participants who had ever vaped: Total 
(%) 

Current use Daily/almost daily 40 
Less than monthly 20 
Not at all 40 

Primary 
reason for 
vaping 

Quit smoking 40 
Cut down on smoking 13 
Curiosity 20 
Enjoyed it 13 

Reasons for 
choosing the 
brand 

Look/feel of the device 20 
Flavours available 20 
Recommendation from 
friend 

20 

Price 13 
Main source 
of vaping 
supplies 

Vape store 33 
Online purchase 20 
Friends or peers 20 

Pref* flavour Fruit 47 
Used e-liquids containing nicotine 85 

E-cigs – e-cigarettes. *Preferred  

Conclusion: Key findings we obtained from the preliminary data include: 

 Teenagers were more likely to have tried vaping than smoking, and a significant number of those 
who tried vaping continued to vape.  

 Most participants used e-cigarettes containing nicotine and the preferred flavour was “fruit”. 
 One third of participants obtained their vape products from vape shops, which means the other 

67% got their vapes from sources other than vape stores. This is a significant finding as current 
government regulation around the sale and distribution of vape products only applies to physical 
stores.   

 Few teenagers were aware of the Smokefree 2025 goal, although most supported it. Teenagers 
are a key demographic that smoking and vaping industries actively try to recruit to take up their 
products. Therefore, it may be worth increasing youth awareness of the Smokefree goal.  

 Finally, our research tools, including the use of an online questionnaire, were well-received by 
participants. 
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Portfolio for administrators, clinicians, researchers and service 
managers. 
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Introduction: Evidence demonstrates that access to quality health care in Aotearoa, New Zealand is 
impacted by the competencies in cultural safety of those involved in health care service delivery (1). Te reo 
Māori has been identified as both a health quality indicator and a mechanism by which staff can 
demonstrate an intent to engage in decolonising tools (2,3). These enhance the experience of Māori in 
health care and health research (2,3). 

Aim: Increase the acceptability and use of te reo Māori within the UOC and CDHB campi through the 
development of an accessible learning resource. 

Impact: To collate and conduct an interpretive synthesis of information relevant to UOC and CDHB staff. 
Then to present this relevant information as an engaging and accessible resource. The aim of the 
developed resource will be to give staff the competence and confidence around the use and application of 
te reo Māori in the workplace that administrators, clinicians, service managers and researchers can use as 
part of their professional development. 

Method: I collated a number of resources in te reo Māori (Figure 1) to inform the development of an 
interpretive synthesis to identify key content and teaching methods required to support an accessible 
learning resource in te reo Māori.    

 

 

 

 

 

 

 

 

 

 

The following highlights the steps I 
undertook to collate the resources. 
1. I undertook a search on Te 

Reo Māori and reviewed the online learning modules for MIHI101, ALM4 and ALM5, as well as 
other external te reo Māori courses you can complete online, and collated useful resources which 
were both current and relevant to UOC and CDHB staff.  

2. I took field notes on the importance of te reo Māori use in the health environment and how it 
relates to researchers, clinicians and administrators. 

3. I spoke to Hauora Māori experts to find what te reo Māori kupu and phrases would be useful in 
their day to day around the workplace and working with Māori patients or participants. 
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4. I then collated the most useful resources for the purposes of this resource and adapted the UOC 
te reo Māori glossary and mihi template to further tailor it to the needs of this specific learner 
group. 

5. I utilised the medium of animation to both develop and avatar to guide te reo Māori pronunciation, 
greetings and “safe” words they can use in their everyday practice, and to guide the learner 
through the entire resource. 

6. I developed six sections within the overall resource to support the learner engage with te reo 
Māori.  Each section included a range of multichoice questions and interactive activities, such as 
memory card game of different te reo kupu and a drag a drop game, to consolidate and reinforce 
participants learning. (promote engagement and encourage learning te reo kupu relevant in the 
work environment. 

Results:  The interpretive synthesis identified key content that was required to support the learner groups 
to engage in te reo Māori within the health setting. All resources were then organised and collated into an 
online learning module hosted on the University of Otago’s  Health Science Moodle page. The original plan 
to create three separate versions of the online module (tailored to each learner group) was eventually not 
deemed necessary as the competency across the three groups was required to be the same.  I identified 
the use of an animated Avatar that guides the learner through each resource and to provide a narrative 
that highlights the key learning objectives was vital, especially those new to online learning platforms.  I 
utilised a coaching technique by providing ‘hot tips’ to support the participants to build their confidence 
when using te reo. 

Conclusion:  I have created this online learning module to build health care professionals competence 
and confidence on the use of Te Reo Māori in clinical practice. It is tailored to UOC and CDHB clinicians, 
researchers and administrators to assist their professional development journey of the importance of te reo 
Māori and how it is related to their mahi. This module will form part of an overall Hauora Māori 
professional development package for the UOC and CDHB staff and be presented as a MIHI online short 
course. The courses will be rolled out throughout the UOC and CDHB in 2022 and a formal evaluation of 
each course will then be undertaken. 
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LABORATORY 
Genetic Susceptibility to Pneumonia Induced Legionnaires Disease 
STUDENT Jackson O’Neill 

 

SUPERVISOR(S) Martin Kennedy, John Pearson 

SPONSOR University of Otago, Division of Health Sciences 

 

Introduction 

Many cases of pneumonia admitted to the hospital are caused by an infection of bacteria from the 
legionella family, particularly Legionella longbeachae. Previous research by a team from the University 
of Otago, Christchurch, led by Professor David Murdoch, tested respiratory samples of patients admitted 
to New Zealand hospitals with pneumonia. They found 238 cases within one year or 5.4 cases for every 
100,000 New Zealanders. This is the highest incidence of Legionnaire’s disease in the world, causing 
New Zealand - especially Christchurch - to be dubbed the Legionnaire’s disease capital of the world.  
Further research has shown one of the main sources of infection appears to be commercial compost or 
potting mix, with the pine bark component of these products thought to be the origin and cause of the 
high Legionella prevalence. 
Like all infections, hospitalization rates for Legionnaire’s disease are lower than that of exposure rates 
to sources of infection, and infections can range in severity. This can be attributed to environmental 
factors, such as the quantity and method of intake of the bacteria, but also, of course, endogenous 
factors. A weakened immune system or older age are common internally driven factors that can 
predispose to more severe infection and poorer outcomes. However, it is also possible that genetic 
factors can lead to immunodeficiency or increased susceptibility to respiratory or viral infections.  
In this project, we set out to investigate the hypothesis that human genetic factors influence 
susceptibility to infection or severity of the disease. 
 
Aim 

To carry out a pilot study aimed at evaluating methods for identifying human genetic factors that may 
influence susceptibility to infection or severity of Legionnaire’s Disease. 

Impact 

Results from this project will clarify the value and limitations of applying whole-genome sequencing to 
explore human genetic factors that may influence infection and outcomes in Legionnaire’s disease.  
Furthermore, the preliminary data obtained during this Studentship will be valuable in guiding the 
design of future, larger studies, and for seeking grant funding for such research. Longer-term, it is 
hoped that significant findings using this approach would give rise to better prevention, treatment and 
management of the disease. 

Method 

This study focused on data from five Legionella positive patients admitted to Christchurch Hospital with 
pneumonia. These patients consented to provide a blood sample for genomic analysis. DNA was 
extracted from the blood and sent to a commercial provider (Macrogen, South Korea) for whole-genome 
sequencing. These whole-genome sequences were then compared against a standard whole-genome 
reference sequence (called Hg19). This allowed for the differences in the sequence of patients - likely 
mutations and other genetic variants - to be highlighted. The very large file of millions of genetic 
variants from the five Legionella cases was the starting point for this Studentship. 
Through the use of extensive databases of known mutations, many of these mutations were annotated 
with distinguishing attributes. These are characteristics such as their frequency within the wider 
population, how likely they are to cause disease, the type of mutation it is and whether it has been 
associated with any gene or disease before. This process, and the analyses described below, were 
aided by the use of the computer programme VarSeq (Golden Helix, Inc, USA). 
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As an individual can have millions of unique mutations, to further aid in identifying those of potential 
interest I took two approaches. First, I assembled a list of 663 candidate genes, drawn from prior 
studies of pneumonia and respiratory infections, susceptibility to infections and primary 
immunodeficiency disorders, to name a few sources. This allowed me to focus on those gene variants 
that fell within these genes of interest.  Second, I applied filtering approaches to the data where no 
candidate genes were used, but instead, I focussed only on the frequency and predicted functional 
impact of each mutation. 
Using these annotations and filtering approaches on the full, very large patient genome dataset allowed 
identification of genetic variants that were overrepresented in the Legionella patients compared to the 
wider population. The wider population information on gene variants was provided by a large, freely 
accessible resource called the Genome Aggregation Database (gnomAD). An example of the filtering 
process required a mutation to be associated with a candidate gene and for the mutation to be present 
in three or more study participants, but with a frequency lower than 0.1 within the population. Additional 
useful filters were applied, including ones that predict whether the mutation was likely to disrupt a 
protein, or whether it has previously been associated with a disease. As the filters were made more 
stringent the number of detected eligible mutations consequently dwindled, allowing attention to be 
focused on a manageable list of variants. Reasoning an appropriate degree of each annotation/filter 
became part of the challenge as each possessed its limitations, yet its unique advantages in providing 
relevant and informative results. 
Many processes of filtering were undertaken, and mutations selected in this way were further examined 
to locate any evidence that might support a role for each variant or associated gene in processes related 
to infection or immunity. 
  
Results 

With a small cohort of only five patients, our statistical power was limited and this was an exploratory, 
pilot study. Many gene variants or mutations were identified by filtering the Legionella patient genome 
dataset as outlined above, however, a small subset of these stood out and were of greater interest. 
Through the approach where no candidate gene was included in the search criteria, 8 mutations were 
present in all 5 participants with wider population frequencies lower than 0.02, and all were found to 
cause a missense mutation, where the mutation would disrupt the protein. 
Through the candidate gene approach, two participants were found to have a very rare, pathogenic 
mutation in the gene CFTR, the causative gene for cystic fibrosis. It is well recognized that cystic fibrosis 
carriers (with a mutation in one copy of CFTR), often have respiratory consequences. Additionally, 4 
mutations in other candidate genes occurred in 3 or more samples, caused protein disruption, and had 
a frequency lower than 0.01. One such gene was FCGR3B which is known to be associated with immune 
complexes.  
Finally, the large candidate gene list developed here could be useful for future work in this area.  
 
Conclusion: 
 
This pilot study with a small cohort of five patients showed it was possible to examine whole genome 
sequence data and search for genetic factors that may predispose to infection with Legionella bacteria. 
From here, the mutations of interest identified in this project can be further investigated in a larger 
cohort to evaluate their potential involvement as genetic factors underlying Legionella infection.  
Applying similar methods to a larger cohort may also allow identification of more genetic variants 
involved in Legionella susceptibility, with greater confidence.  
I would like to thank Martin Kennedy and John Pearson for their supervision and insight throughout 
this project, as well as the numerous fellows and staff, specifically Simran Maggo, who guided me 
through the learning process. I am grateful to Dr Sandy Slow (Lincoln University), who consented to all 
patients for this study, collected their samples, and arranged for whole-genome sequencing, and Dr 
Klaus Lehnert (University of Auckland), who carried out the alignment and variant calling for the WGS 
data. Finally, a thank you to the University's Division of Health Sciences for their generous sponsorship. 
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CLINICAL 
Is dabigatran dosed correctly for patients – according to laboratory 
results? 

STUDENT Lorna Pairman 

 

SUPERVISOR(S) Associate Prof. Mathew Doogue and Dr Paul Chin 

SPONSOR Canterbury Medical Research Foundation 

 

Introduction: Dabigatran is the most prescribed anticoagulant medicine in New Zealand. It is prescribed 
prophylactically for atrial fibrillation, deep vein thrombosis, and pulmonary embolism, as it inhibits 
thrombin, a clotting factor in the blood. To ensure appropriate dosing, patients can have blood tests whilst 
taking dabigatran to evaluate their risk of haemorrhage or thrombosis. Laboratory tests such as the plasma 
dabigatran concentration and thrombin clotting time are used to inform dabigatran dosing. As a prescriber 
you must ensure the correct dosing is achieved to be therapeutic to the patient.  

The Canterbury District Health Board (CDHB) stores electronic prescribing data and laboratory data in the 
CDHB data warehouse. This project involved linking prescribing data and laboratory data to generate a 
report in the form of an interactive dashboard. The dashboard examines whether laboratory data is 
correctly used to inform dabigatran prescribing. The dashboard is available for use in quality improvement 
and error identification. 

Aim:  
1. To link prescribing data and laboratory datasets stored within the CDHB data warehouse.  
2. To generate a report in the form of an interactive dashboard describing the characteristics of patients 
prescribed dabigatran, the appropriateness of current dosing for dabigatran prescriptions, and to describe 
prescriber behaviour after ordering laboratory tests. 

Impact: This is the first-time CDHB laboratory data and prescribing data have been linked. The dashboard 
allows us to investigate the characteristics of patients on dabigatran, relate their lab test results to their 
prescriptions, and audit prescribers’ behaviour. Using this knowledge, we can improve the quality and 
safety of patient care as well as support continuous monitoring and feedback to support good prescribing 
practice.  

Method: The first stage of the project involved combining two small datasets using a software called 
“Tableau” to develop a pilot dashboard. This allowed for visualisation of the relationship between the two 
datasets and development of the report layout.  

Next, the programming language SQL in Azure Data Studio was used to generate queries from the data 
warehouse to gather and manipulate data. Information collected included characteristics of the patient 
such as age, ethnicity, sex, renal function, and liver function, characteristics of the prescription such as 
medicine, dosage, prescriber, and datetime, and characteristics of the lab test such as test type, result, 
and datetime. The output data was fed into a software called “Power BI” to generate the report. 

Results: The top three graphs of the report focus on prescribing data whilst the bottom three focus on 
laboratory data. Graph one displays the number of dabigatran prescriptions by specialty which can also be 
drilled down to show each individual team within a specialty. Colours show whether prescription dosage 
was in accordance with Hospital Health Pathway guidelines. Graph two displays the number of dabigatran 
prescriptions by eGFR, age, ethnicity, and specialty. Colours indicate the dosage of the prescription. Graph 
three shows the dosage of drug prescribed and the renal function of the patient. Colours indicates whether 
prescription dosage was in accordance with Hospital Health Pathway guidelines. Graph four displays the 
number of lab tests by specialty, and colour indicates whether the lab test result was within reference 
range. Graph five displays the average lab test result by eGFR, age, ethnicity, and specialty. Graph six 
examines prescriber behaviour after a lab test has been completed. To do this, the prescription before and 
after the lab test was extracted and the change in dose of the prescription following the lab test was 
determined. Various inclusion and exclusion criteria were applied to ensure the data was clinically relevant. 
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Based on whether the lab test result was above, within, or below reference range, the change in 
prescription dosage was categorized as appropriate or inappropriate. 

Filters on the right-hand side of the page allow for selection of specific results by various prescription and 
test characteristics. Each graph also acts as a filter, so selection of a specific column within the report 
filters all other graphs on the page. Data can be displayed as a count or percent of the total for many of 
the graphs. Medications dabigatran, rivaroxaban, and lithium, and lab tests plasma dabigatran, plasma 
rivaroxaban, plasma lithium, thrombin clotting time, and INR were all included in the final report. 

 

Conclusion: The dashboard allows for examination of the characteristics of patients on dabigatran, 

rivaroxaban, and lithium. It investigates the relationship between a patients’ lab test result and their 
prescriptions and provides the opportunity to audit prescribers’ behaviour. Currently the report is being 
reviewed for publication. Using the report to interpret knowledge, we can improve the quality and safety of 
patient care, and reliably identify errors in prescribing behaviour. 
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LABORATORY 
Design and development of skin adhesive hydrogels for CPAP devices 

STUDENT Nipa Patel 

 

SUPERVISOR(S) Dr Cesar Alcala and Associate Professor Khoon Lim 

SPONSOR Fisher and Paykel Healthcare 

 

Introduction: Infantile respiratory distress syndrome (IRDS) is the leading cause of death in premature 
infants. This is caused by the lack of development of pulmonary surfactant due to immaturity of the lungs. 
This is prominent in neonatal born at the age of 7-8 months. This leads to lack of elevated surface tension 
which causes the alveolar to collapse, impairing gas exchange and therefore leading to lack of oxygen 
delivery. This lack of oxygen delivery can cause damage to the brain and other organs as well as lead to 
death. Treatment options include providing extra oxygen through either a continuous positive airway 
pressure (CPAP) device. Other treatment options include nasal high flow therapy, resuscitation and invasive 
ventilation. 

CPAP therapy is non-invasive, making it low-risk, quick application and inexpensive. CPAP delivers heated 
humidified air into the upper airway preventing the upper airway/ lungs from collapsing. In the case of IRDS 
it reduces the upper airway dead space and resistance, making it easier for air to travel into the lungs. CPAP 
uses a nasal or oronasal interface, which is adhered to the face using hydrocolloid material. This retains 
continuous airflow generated by an air pressure source like a fan. The current adhesive used to adhere the 
CPAP device to the infant has been found to have problems by users. They found it to be too abrasive on 
the infant skin causing irritation when removing the adhesive. Also, the adhesive could not be reapplied and 
it did not work in humid conditions such as a incubator. These are major issues as it means the CPAP device 
will not be able to deliver air if not adhered properly.  

Aim: This project overall goal is to design a skin adhesive with long lasting adhesion, easy application and 
gentle removal as well as able to work in humid conditions. To do this, we decided to use hydrogel material 
as an alternative option for hydrocolloid. This 3D network of polymers is widely used for medical devices 
such as contact lenses so, it can be easily clinically translated. Most importantly we desire that the water-
based material should work in humid conditions whilst providing adhesion. During this summer studentship, 
I investigated the adhesive properties of different types of hydrogels already developed by the Light Activated 
Biomaterials group. To do this, I investigated the adhesive properties of hydrogels with the addition of 
Dopamine and Tannic acid. 

Impact: The results from this project will help to provide knowledge about the adhesive properties of 
hydrogels with the addition of Dopamine and Tannic acid. This will further help with designing and developing 
a skin adhesive which can be used on CPAP devices and align with the goals mentioned previously. 

Method: We investigated the effects of Dopamine and Tannic acid on the adhesive properties of two types 
of hydrogels fabricated from Gelatin Methacryloyl (GelMA) or Poly(vinyl alcohol) Methacrylate (PVAMA). To 
do this, we added Dopamine into the hydrogel solution before creating small patches to test adhesiveness. 
As for Tannic acid, we casted small patches of hydrogels and incubated them into Tannic acid. To test early 
adhesiveness, we would take our gels and check adhesiveness by placing the gels between our fingers 
(usually the thumb and pointer) and slowly pulling it apart. This is done to observe whether the gel sticks to 
the surface or slides off. If successful we move on to using mechanical testing. This measures how much 
force it takes to remove the gel from porcine skin. We placed the gels on porcine skin (as its similar to human 
skin) and tested how much force it required to be completely peeled off the skin. 

Results: We found that when doing the early adhesive testing our gels for Dopamine were not showing any 
signs of adhesiveness. As for the Tannic acid, we found that gels were adhering to the fingertips and required 
force to be removed. To further test this, we used mechanical testing and compared this between gels 
without tannic acid, gels with tannic acid and the current product, hydrocolloid material. We found that our 
gels in tannic acid required twice the amount of force to be removed compared the gels without. We also 
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found that our hydrocolloid required about 5 times more force to be removed than the gels in tannic acid, 
as shown on Figure 1. We could not test GelMA as when attaching it to the machine the gel would break. 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion: From these results, we can conclude that tannic acid can enhance the adhesive properties in 
hydrogels. As the tannic acid gels are not as adhesive when compared to hydrocolloid, we believe this would 
be ideal as it will be gentle on the infants skin. As for the dopamine, we could not identify any changes in 
adhesiveness. Hence, further testing with different methods and reviewing the current protocol will be 
required. For the future, we would need to test the adhesiveness in humid conditions as part of our aim. We 
would also need to test whether the gels with tannic acid can be easily clinically translated. Overall, this 
project has helped to expand the knowledge on the adhesive properties that Tannic acid provides on the 
different types of hydrogels. 
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CLINICAL 
Patterns and outcomes of Helicobacter pylori in the South Island of New 
Zealand. 

STUDENT  Malshi Premaratne 
 

 

SUPERVISOR(S) Professor Andrew Day; Dr Angharad Hurley; 

SPONSOR The Department of Paediatrics, UOC; Cure Kids 

 

Introduction: Helicobacter pylori (H. pylori) is an important gut bacterium, with half the world’s 
population estimated to be infected. It is generally acquired in childhood and whilst often asymptomatic 
may cause reflux, gastritis, and even lead to gastric cancer if left untreated. This studentship was divided 
into two different projects to study H. pylori infection. The first was a retrospective study of clinical data, 
and the second a systematic literature review. 

Aim: Our aim for the retrospective study was to investigate the epidemiology of H. pylori infection 
amongst children in the South Island. This included looking at the patterns and outcomes surrounding H. 
pylori infection, with variables such as general demographics, symptoms, treatment methods and referral 
rates analysed.  

For the systematic review our aim was to review the benefits/protective effects of H. pylori infection in the 
paediatric population in order to establish if there is a silver lining to having the infection during childhood.  

Impact: A study on the epidemiology of H. pylori among children in NZ hasn’t yet been done and being 
the first of its kind has the potential for impact in various ways. By analysing the epidemiology of this 
infection in children we will be able to elaborate on which socio-demographic factors may indicate high risk 
of infection, common presentations, and impact of past medical history. In addition, we will study variables 
relating to management of the infection, including referral rates, treatment regimens, and eradication 
success rates. This knowledge will enable us to better protect high risk populations with interventions such 
as early testing or preventative methods, and to generally identify areas which need improvement in the 
way we care for H. pylori patients.   

Method: For the epidemiology study, data were requested from Canterbury Health Laboratories and 
Southern Community Laboratories for all positive results of H. pylori for children under the age of 18 years 
at the time of testing since 2010. Longitudinal data for each positive case were retrieved from Health 
Connect South (HCS) relating to their demographics, initial presenting symptoms, family and medical 
history, referral, diagnosis, treatment and follow up.   

For the systematic review we defined strict search criteria relating to our topic; child (+variations), 
Helicobacter pylori (+variations), as well as benefit/advantage/protect/inverse. These search terms were 
entered in to six health literature databases: Medline, Embase, Cinahl, SCOPUS, Cochrane, and ProQuest. 
Once duplicates were removed we reviewed the titles and abstracts of all papers to exclude those 
obviously not fitting our criteria. Of those remaining we undertook a full text review to finalise the articles 
to be included in data extraction and analysis.   

Results: For the retrospective study we received we received 427 positive H. pylori results for children. 
Unfortunately, 300 of these were only sent through in mid-January, so to date 124 results have been 
reviewed and of these only 63 had data available on HCS and could therefore be included in the study. For 
those 63 individuals there was a mean age at diagnosis of 13.5 years, with 34 (54%) females and 29 
(46%) males. The breakdown of ethnicities are as follows (note: individuals could identify with more than 
one ethnicity and the total): NZ European 27 (43%), Asian 15 (24%), Middle Eastern/Latin 
American/African 9 (14%), Pasifika 8 (13%), Maori 6 (9%) and other 6 (9%). Of interest is that 5 (8%) of 
the group were refugees, most of whom came from Nepal. Patients presented with symptoms for just over 
13 months before being diagnosed, and the most common presenting symptoms were abdominal pain (25, 
40%), epigastric pain (20, 32%), nausea (23, 37%) and vomiting (13, 21%). The most common testing 
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method was the stool antigen test (41%), followed by rapid urease test (24%), histology (16%) and serum 
testing (10%).  

Our study so far has shown that there is a clear lack of data concerning particular variables that should be 
considered important to report for these cases. Only 25% of cases had any family history information on 
HCS, with only 3% showing any family record of H. pylori infection. Only 25% were also referred to a 
hospital specialist, and 44% underwent an endoscopy. Less than half of cases had any recorded 
information on height, weight, iron and ferritin levels also. The presence of information surrounding 
eradication and longitudinal presentation was also poor, with eradication therapy and testing recorded in 
only 24% and 32% of cases respectively. Only 6% of cases showed any recorded information of symptom 
resolution.  

For the systematic review we identified 941 papers through our initial search. After removing duplicates 
and reviewing title/abstracts we excluded irrelevant papers to leave 93 for full text review and 55 papers 
were included in our final synthesis. The protective effect of H. pylori was reported in 16 papers for atopic 
conditions, 14 papers for allergies, 7 papers for coeliac disease/IBD, 6 papers for obesity, 3 papers for 
diarrhoeal disease/functional gastrointestinal disorders (FGID), and 9 papers for reflux/eosinophilic 
esophagitis (EE). After basic initial analysis of the data, we found that all papers showed a positive 
protective effect of H. pylori, and the results were statistically significant in 12/16, (75%) of the papers on 
atopic conditions, 11/14 (79%) papers on allergies, 6/7 (86%) of papers reporting on coeliac/IBD, 4/6 
(67%) for obesity, 3/3 (100%) for papers on diarrhoea/FGID, and 4/9 (44%) of papers on reflux/EE.  

Conclusion: Both studies are still ongoing. For the epidemiology study we still need to review around 300 
positive results. With our current data however, we can conclude that there is a large lack of data on HCS, 
especially if an endoscopy is not undertaken by a specialist. There are also very poor referral rates; 
incongruent with general guidelines which state that all positive cases need to be referred to a specialist. 
The lack of family history data was concerning as H. pylori has intrafamilial spread; if a child tests positive, 
their family members should also be tested and treated in order to avoid recurrent infection. There needs 
to be improved assessment of weight and specific blood tests as H.pylori infection has been linked to 
weight loss and anaemia. We also need to pay close attention to children in Asian, Maori and Pasifika 
populations, as well as refugee groups, as they are at high risk of infection due to socio-demographic and 
cultural variables. 

For the systematic review we need to do further analyses looking at the strength of association between H. 
pylori positive and control groups. So far, we can conclude that H. pylori does show a significant protective 
effect in a variety of conditions.      
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COMMUNITY 
Assessing changes to children’s lives after fixing their teeth under general 
anaesthesia. 

STUDENT Arlia Schurr 

 

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) is the most common chronic childhood disease in New Zealand. 
It carries significant short- and long-term consequences for a child and their whānau. The pain and infection 
caused by ECC leads to poor oral-health-related quality of life (OHRQoL) as children struggle to eat, sleep, 
or go to school, and subsequently experience negative psychosocial effects. Parents and caregivers are faced 
with the task of caring for a child often leading to adverse effects on the family, guilt, and time off work. 
Furthermore, Māori and Pacific children are disproportionately burdened with ECC, with 64.3% of Pacific and 
59.2% of Māori children having at least one decayed tooth by the age of five, a rate around double that of 
non-Māori/non-Pacific children. Many children with ECC often require a general anaesthetic (GA) in order to 
undergo their dental treatment. The cost of GA is substantial and estimated to be around $2400 per child. 
While more than 7000 children receive dental treatment under general anaesthetic (DGA) annually, this 
number is increasing rapidly, and many wait up to 12 months to be treated.  

Aims: (1) To document DGA-related improvement in OHRQoL of a child with ECC; (2) to determine the 
influence of family functioning on changes in OHRQoL; (3) To determine the sustainability of improvements 
in OHRQoL and; (4) to determine if changes to OHRQoL depend on the type of treatment provided, being 
either comprehensive or extractions only.  

Impact: This research will seek to provide evidence in not yet researched areas in understanding the 
contribution of family functioning on the OHRQoL of a child and the sustainability of these changes as a 
results of DGA. It will also reinforce the benefits of DGA, leading to a reduction in the prevalence of OHRQoL 
impacts.  

Method: The project requires a minimum of 350 participants (to fit an expected effect size of 0.9 and to 
accommodate for loss to follow-up that will be recruited from patients receiving treatment through the 
Christchurch Hospital Dental Clinical Services.  

Included in the study were caregivers for children aged between 12 months to 10 years who were having 
elective dental treatment for ECC under general anaesthesia.  

Data were collected from caregivers at baseline (at the time of general anaesthetic), 4 weeks, 6 months, and 
12 months. OHRQoL was measured using parental-caregiver perceptions questionnaire 8-item (P-CPQ8) and 
the 8-item family impact scale (FIS-8). These measure the oral health of the child as perceived by their 
guardian and the impact the child’s oral health has on the family, respectively. The baseline data also included 
the treatment the child received, sociodemographic information and the McMaster family functioning 
assessment.  

Results: The baseline sample comprised 230 children, of whom just over half were male; 56.5% of children 
were between the ages of 5 and 7. Approximately half of the participants were Pakeha, one-quarter Māori, 
one-third Asian and one-sixth Pasifika.  

Both the P-CPQ8 and FIS-8 questionnaires were validated through comparison with global items showing 
acceptable gradients in mean scores across the ordinal categories of the global items. The Cronbach’s alpha 
score of 0.86 and 0.87 respectively confirmed the internal consistency reliability of those scales.  

At baseline, mean P-CPQ8 scores were greater for younger children and Māori. Mean FIS-8 scores were 
higher for younger children, males, and Māori.  
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Longitudinal data at 4 weeks, 6 months and 12 months has so far seen a follow-up of 113, 73 and 54 
participants respectively. Families of children older than 8 had a greater improvement in mean FIS-8 score 
at 4 weeks follow-up while families of Māori children had the least improvement in mean FIS-8 score. The 
mean P-CPQ8 and FIS-8 scores at baseline were 12.2 and 9.0 respectively. The P-CPQ8 effect size at 4 
weeks, 6 months and 12 months was 1.0, 0.9 and 1.0 respectively. The FIS-8 effect size at 4 weeks, 6 
months and 12 months was 1.6, 0.8 and 0.9 respectively. All effect sizes are considered to be large.  

Conclusion: The interim findings show that children undergoing DGA at Christchurch Hospital suffer poor 
OHRQoL and that this improves markedly following treatment. Changes to P-CPQ8 and FIS-8 scores are less 
marked in Māori families. The findings also suggest that any improvements to these scores are sustainable 
over time.  

With more longitudinal data to be acquired this year, the sustainability of improvements in OHRQoL and their 
association with family functioning and the type of treatment received will be determined. However, the 
preliminary findings are promising and reinforce the benefits of dental treatment under general anaesthetic.  

 

 

  

 Baseline 4-week follow-up 

 

6-month follow-up 12-month follow-up 

 Mean 
score 
(sd) 

Range 
(No. 

scoring 
0) 

Mean 
score 
(sd) 

Effect 
Size 

Mean 
score 
(sd) 

Effect 
size 

Mean 
Score 
(sd) 

Effect 
size 

Overall P-
CPQ8 
score 

12.2 
(6.6) 

0 to 30 
(2) 

6.0 (5.5) 1.0 5.8 (6.2) 0.9 4.9 (5.0) 1.0 

         

Family 
impact 
scale 

9.0 (6.5) 0 to 32 
(15) 

1.2 (2.5) 1.6 3.9 (5.1) 0.8 2.9 (4.3) 0.9 
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CLINICAL 
Predictors of spontaneous reversion to Sinus Rhythm in patients 
managed on the CDHB ED Atrial Fibrillation Pathway 

STUDENT Emmanuel Joseph Shaji 

 

SUPERVISOR(S) Dr Laura Joyce, Dr Ibrahim Al-Busaidi  

SPONSOR Maurice and Phyllis Paykel Trust 

 

Introduction: Atrial Fibrillation or AF is characterized by an irregular and often rapid heartbeat. The 
clinical presentation can span the entire spectrum from fast AF with no symptoms to heart failure. AF is the 
most common abnormal heart rhythm, and it is associated with high rates of emergency department (ED) 
visits and acute hospitalisations. Its affects around 2-3% of New Zealanders and this increases with age.  
 
AF is strongly associated with increased risk for acquiring other cardiovascular conditions and death. The 
key management for AF includes reducing the heart rate to a normal rate (60-100bpm) or resetting the 
heart back into a normal rhythm and anticoagulation in patients with high clotting risk. Previously, patients 
presenting to Christchurch ED were considered for electrical cardioversion, where an electrical current is 
used along with sedation to restore normal sinus rhythm while in ED. Recent evidence suggests that this 
might not be entirely necessary as most people revert to normal rhythm spontaneously. In the light of this 
growing evidence, Christchurch ED adopted the Atrial Fibrillation Pathway in September 2015 which 
involves a strategy of discharging uncomplicated, stable patients in AF from ED and following them up in 
an outpatient-based clinic (the AF clinic) within the next working day. Evaluation of this new pathway has 
demonstrated that around 70% of patients spontaneously revert to sinus (normal) rhythm by the time they 
are followed up in AF clinic, 24-48hrs after the initial ED presentation. However, further data on factors 
that might predict this spontaneous reversion are currently lacking.  
 
Aim: To identify predictors of spontaneous reversion to sinus rhythm in patients with atrial fibrillation at AF 
clinic attendance.  

Impact: This would allow for targeted in-hospital clinical management of patient groups who are less 
likely to revert spontaneously to sinus rhythm while potential community management of patients who are 
more likely to spontaneously revert. This seeks to avoid unnecessary ED visits and hospital admissions 
while adequately managing disease burden from AF. 

Method: The study was designed as a retrospective cohort study which investigated all consecutive 
patients who presented at Christchurch Emergency Department in AF or atrial flutter (AFL) and were 
managed on the Atrial Fibrillation Pathway to be subsequently followed up in AF clinic between 1 June 
2016 and 31 May 2021.  

The first step of this study involved identifying patient variables, including demographic, clinical, 
biochemical, and echocardiographic characteristics that are easily accessible to ED doctors from medical 
records, which could influence the spontaneous reversion of AF/AFL. The list of chosen variables were 
determined from a review of the literature which was further shortlisted by asking hospital ED physicians 
and cardiologists to rank their top predictors of spontaneous reversion.  

The next step involved identifying patients who were followed up in AF clinic over the given period and 
collecting relevant data from their medical records. A prospective database of all patients assessed at the 
clinic is maintained by clinic staff. A total of 853 index AF clinic patients, excluding repeat presentations, 
were identified over the study period. Relevant electronic medical records of identified patients were 
extracted from Health Connect South. Clinical and demographic data including age, gender, ethnicity, 
comorbidities, ED and AF clinic laboratory investigations, were collected. Additionally, patients’ clotting risk 
assessment including CHADVASC2 score and their management strategy in the AF clinic were also 
documented. The data collection is to be followed by a bivariate regression analysis to determine which of 
the identified factors may independently predict spontaneous reversion.  

Given the observational nature of this study and anonymised data collection, formal ethical approval was 
not required.  
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Results: A complete analysis of the results was yet to be completed at the time of writing this report.  
Therefore, a sub-set of the original study population (n = 660) was used to conduct this preliminary 
analysis. Male patients represented 59% and the median age was 64 years. Around 59% presented with 
their first detected AF/AFL. At AF clinic review, 67% had reverted to sinus rhythm spontaneously. 

Chi-square testing identified significant relationship between spontaneous reversion to sinus rhythm at AF 
clinic attendance and the following variables: age ≥65 years, male sex, obesity, previous AF/AFL, previous 
electrical cardioversion, and history of valvular heart disease or heart failure. On the other hand, there was 
no statistically significant association between the likelihood of spontaneous reversion to sinus rhythm and 
the following variables: history of hypertension, diabetes, chronic obstructive pulmonary disease, coronary 
artery disease, previous ablation, and underactive or overactive thyroid disease.  

Logistic regression was performed to explore the independent association of a number of factors on the 
likelihood of reversion to sinus rhythm at AF clinic attendance (n = 660).Prior electrical cardioversion, a 
history of heart failure, and age category ≥65 were the only three statistically significant characteristics 
associated with spontaneous reversion. Patients with a history of electrical cardioversion and heart failure 
were associated with a 77% and 67% reduction in the odds of reverting spontaneously to sinus rhythm, 
respectively. On the other hand, age ≥65 years was associated with a 55% increase in odds of 
spontaneously reverting to sinus rhythm. 

Conclusion: These preliminary results suggest that patients with previous history of electrical 
cardioversion and heart failure diagnosis are less likely to spontaneously revert to sinus rhythm and these 
are the groups who might benefit from a more intensive and active management in the hospital. 
Additionally, older age group (≥65 years) seems to be positively associated with spontaneous reversion 
even though age in itself has traditionally been regarded as a risk factor for developing AF. A potential 
explanation for this finding could be that the current Atrial Fibrillation Pathway might preferentially select 
younger albeit comorbid patients, while their elderly and comorbid counterparts are more likely to be 
admitted and managed as inpatients given their perceived higher risk profile. An analysis of the full dataset 
is planned and will be reported in peer-reviewed publications.  
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CLINICAL 
Health care for elderly patients in acute settings 

STUDENT  Samantha Sharp 

 

SUPERVISOR(S) 

  

Susan Wood/ Irena de Rooy 

SPONSOR 

 

Canterbury District Health Board 

Introduction: Poor health and patient outcomes of hospitalised elderly patients is a well-researched area. 
The risk of death, longer length of hospital stays and functional decline post-discharge increases with 
advancing age. This is an unnecessary and under-prioritised cost to both patient and hospital outcomes. In 
addition, the hospital system must also meet the demands of a rapidly aging population, who are the 
highest users of hospital services nationwide. While the existing Ministry of Health’s “Healthy Ageing 
Strategy” addresses the over-arching frameworks that prioritise healthy ageing in the long-term, the 
Canterbury District Health Board (CDHB) has an opportunity now to prioritise and focus on the specific 
needs of the hospitalised elderly population.  

Aim: To provide a written briefing of international evidence-based practises and recommendations 
informing international Age-Friendly strategies comparable to the CDHB hospital system.  

Impact: To create an informative platform for future guidance and support of age-friendly approaches 
and research with the CDHB.  

Method: 1) Semi-structured interviews with four subject matter expert key informants involved in high-
quality elderly patients program and practises: Professor Alison M. Mudge MBBS, PhD; Associate Professor 
Samir K. Sinha MD, DPhil, FRCPC; Professor Leonard C. Gray MBBS, MMed, PhD; Dr Nigel Millar, Chief 
Medical Officer, Geriatrician and Internal Medicine Physician. 2) Researching existing age-friendly hospital 
models of care and evidence-based practises and procedures in Australia, USA and Canada. Research 
partly guided by insights gained in semi-structured interview process.  

Results: Two over-arching approaches to age-friendly care were established: ‘top-down’ and ‘bottom-up’ 
approaches.  

Top-down approaches are described as the conceptual models and principles of age-friendly hospital (AFH) 
initiatives. Approaches in Australia (Age-Friendly Hospital model), Canada (Elder-Friendly and Senior-
Friendly Hospital models), and the United States (Age-Friendly Health System Model) share common key 
principles that define the AFH model concept. Common key principles of AFH models of care found in the 
literature are summarised into four guiding principles: the role of organisational support and management 
policy, systems and processes of care, staff education and support, and physical environment.  

The second ‘bottom-up’ approach covers two different models involving multi-component and multi-
interventional approaches with proven success in improving acute care for older persons through the 
integration of age-friendly principles: the Acute Care for Elders (ACE) Strategy and Eat Walk Engage (EWE) 
program. Clinical leads on each model were spoken to in semi-structured interviews, Associate Professor 
Samir Sinha (ACE Strategy) and Professor Alison Mudge (EWE) respectively, which provided further 
valuable insight in addition to published articles. 

While all hospital system contexts have different barriers and enablers to initiating institutional change, 
both models have comparable strategies to supporting a ‘bottom-up’ approach that relies on ward-based 
success to leverage organisational support and enable wider program dissemination. Embedded in 
successful implementation of intervention strategies is the central role of continuous quality improvement 
(CQI), inter-professional collaboration and involvement of quality improvement processes, and ensuring 
that leadership and institutional structures are in place to support sustainability of the program. 

Conclusion: A summary of key age-friendly enablers for high quality acute care relevant to the CDHB 
concludes the briefing’s findings (further detailed in the briefing): 
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 Take a critical look at existing hospital data: Where possible, age-stratification of existing hospital 
administrative data is an important and relatively simple step to start baseline data and have it 
appropriately stratified to reflect the elderly hospital population. 

 Supporting a CQI approach and staff education: A CQI approach needs to be embedded and 
supported within staff and organisational structures to be sustainable and successful. 

 Monitoring care processes: To implement a true CQI approach, collecting data needs to be a 
routine part of the process of care. Comprehensive assessment with high risk screening is central 
to enabling effective, timely, patient-centred and consistent care and discharge planning to older 
persons across the hospital system. 

 Support CQI through sustainable initiatives embedded within organisational structure: Institutional 
support of staff engaging in CQI approaches, with redesign and embedding processes that make it 
easy to do the right thing right as part of routine care, is also needed. Successful programs rely on 
the sustainability of their infrastructure to ensure that intervention strategies are consistent and 
resilient to the challenges of staff turnover.  

 Older persons care as a core strategic priority: Improvement of the quality care of older persons 
that extends beyond single-unit ward-based programs requires commitment to improved health 
outcomes of the elderly at an institutional level. 

 Alignment across the hospital systems - vertical and horizontal levels: Alignment between 
organisational and frontline levels is an achievable and necessary for a synergistic approach to 
system-wide integration of age-friendly acute care. 

 Adaptation to local context: Unsurprisingly, age-friendly interventions and strategies must take 
local contextual factors into account to be effective. 
 

The wide-ranging benefits and urgency required to improve our quality care systems for older persons is 
undoubtable. This is supported by the plethora of evidence-based literature surrounding the challenge this 
creates for the health system, and the multiple models that have arisen to respond to these shared 
challenges internationally. This briefing has demonstrated that even small steps towards improved quality 
care of the elderly in the acute care setting is an achievable, necessary and scalable approach that can be 
the first step towards better meeting the needs of our hospitalised elderly population.  
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Can Biofabrication create the ‘ideal’ patch for Congenital Diaphragmatic 
Hernia repair? 

STUDENT  Christian Smith 

 

SUPERVISOR(S)  Khoon Lim Jonothan Wells 
 

SPONSOR  Canterbury Medical Research Foundation 

 

Introduction: 

Congenital Diaphragmatic Hernia is a condition that effects 1 in 5000 new-borns in New Zealand and requires 
surgery to close the patch as the condition has a 30% mortality rate.  

The current patch used in this type of surgery is Gore-Tex™, a synthetic material with a fairly consistent 
patch success rate, with varied recurrence rate. However due its synthetic nature, it will not grow with the 
patient leading to stunted growth and chronic pain. The biological variant of these patches have a very low 
success rate due to how quickly the disintegrate within the body. 

Aim:  

Research and develop a hybrid patch design for congenital diaphragmatic hernia. 

Impact: 

This research hopes to create a patch for congenital diaphragmatic hernia which is able to cover the hernia 
like the synthetic patch can while encouraging the body to heal itself to avoid the recurring health problems 
that synthetic patches cause.  

Method: 

The first part of this research was a literature review.  

I created a excel spreadsheet with papers relevant to the project and reviewed them, noting down important 
pieces of information and making own comments about the relevancy of what was contained in those papers.  

The first part contained the research done with current patches with surgical success and issues noted, 
including statistical significance of results and any comments about the validity/ interesting notes about what 
was studied, in case there was an issue with the study that I was unaware about due to limited knowledge 
in the area 

Second part contained research data about possible alternatives to the traditionally used patches, including 
novel ideas and other biological factors which could be considered. Only notes were made on this as many 
had no surgical data to them. 

Third onwards contained data on patch materials, both in current use and in testing stages. 

All notes were reviewed by Dr Cesar Alcala with relevant feedback allowing for progress to the design phase. 

The first step of the design was to create some bio-fabricated meshes. It was decided to have these meshes 
to contain gaps for the biological components to grow over. With the help of Dr Cesar Alcala the mesh 
designs were made via 3D printing PCL into the desired meshes. 

The next step was to decide on which cell group to attempt to seed onto the patches. Fibroblast cells were 
chosen and cultivated over the course of a week to ensure there were enough cells to seed onto the patches. 

The first step of the seeding process required some samples of the mesh to ‘punched’ out to fit into the well 
plates. Next the cells were then seeded on top of these samples once they had been put into the wells. 
Media was added after and PBS to ensure that the media was evaporated in the incubator. After 1 and 4 
days a Alamar blue test was done to see if the cells had been seeded on the patch material successfully. 
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Results: 

After the first round of seeding the Alamar Blue test showed that there was not a successful seeding of 
cells onto the patch samples in the wells. The colour post incubation period of the Alamar Blue showed 
little deviation from its base colour, giving a visual indication that the cells had failed to adhere to the 
patch. 

The next attempts with a higher cell count are ongoing at time of submission. 

Conclusion: 

At time of submission, there has been a completion of the research of congenital diaphragmatic hernia, 
with the only ongoing query being material use. The practical section of this research is still ongoing. So, 
drawing a conclusion of that section of the work would be inappropriate.  

The next steps for this project will be to increase the number of cells per scaffold in order to increase the 
chance of cells adhering to the patches. If this doesn’t work, then adding a biological component such as 
silk to the mesh to encourage seeding of the cells. 
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Key components of eating disorder treatment in those identifying as 
female, male and gender diverse  

STUDENT:  Conor Tarrant   

 

SUPERVISOR(S) Assoc. Prof Jenny Jordan; Dr Michaela Pettie  

SPONSOR EDGI  

 

Introduction: 

The words ‘eating disorder’ have long been synonymous with a young, white female. This ‘prototype’ of an 
eating disorder patient has shaped not only widespread perception of eating disorders, but also the way 
that eating disorders are researched and treated. Men are now estimated to represent at least one in four 
people with eating disorders. However, the history of excluding males from eating disorder rhetoric has 
resulted in barriers to treatment; males are less likely to recognise symptoms in themselves, have their 
symptoms recognised by friends and family, and even less likely to be accurately diagnosed by a GP. 
Consequently, males have been shown to present later to treatment, by which time they have more 
established and severe symptomology, making the disorder more difficult to treat. Additionally, there can 
be significant differences between the male and female eating disorder experience. With this is mind, it is 
worth considering how mainstream psychotherapeutic treatments, that were developed for females, could 
be adapted to meet the needs of males, and improve their treatment experience.  Whenever describing 
something in a seemingly binary gendered manner, such as how treatment could be adapted for males (as 
opposed to females), it is crucial to be cognizant of the fact that the term ‘male’ is inherently 
heterogenous. Within the group of individuals that identify as ‘male’, there will be a diverse array of gender 
and sexual identities, lived experiences and preferences; there is no typical male eating disorder patient, 
and we need to be careful not to assume homogeneity.   

Aim: 

A scoping review was used to synthesise the available literature on how mainstream psychotherapies for 
treating adults with eating disorders have, or should be, adapted for males. This type of review allowed the 
topic to be explored widely, rather than just aiming to answer a specific and narrow question. The aim was 
to combine past studies which had tested adapted psychotherapy and studies presenting patient, clinician, 
and expert perspectives to capture areas where important aspects of treatment are agreed upon, areas of 
disagreement and knowledge gaps in the research to-date. This provides direction for useful future 
research.  

Impact: 

This research identifies a clear need for further work in adapting eating disorder treatment for males to 
resolve discrepancy about what gender-based therapy is. In the absence of an empirical evidence base, 
there is opportunity to generate treatment protocols and to measure treatment experience and outcome 
when specific protocols for males with eating disorders are applied. 

Method: 

Three major databases were systematically searched, identifying articles related to eating disorders and 
psychotherapies and males. The eligibility criteria for this study defined the relevant eating disorder 
treatment modality (current-evidenced-based psychotherapies), specific eating disorders (DSM-V diagnosis) 
and treatment environments (primarily outpatient). Any papers that related solely to treatment in children 
or adolescents were excluded. The 833 identified papers were then screened for eligibility at title and 
abstract level; 121 full texts were then read to look for specific reference to the adaptation of eating 
disorder psychotherapeutic treatment in males; and 34 relevant and eligible papers were included in the 
final analyses.  

Results: 
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Only three eligible quantitative studies were found. This dearth of quantitative trials makes it very difficult 
to draw any meaningful conclusions regarding the application of adapted psychotherapies in males. There 
is a significant need for development and testing of specific protocols for males to be able to make 
conclusive comments on the impact of such adaptations. This research should aim to capture both male 
experience and measures of outcome. In the qualitative review, “gender-based” therapy was proposed by 
multiple studies. While different authors used this term and appeared to be alluding to the same concept – 
adapting treatment to address aspects specific to the male eating disorder experience – there was no 
consensus on exactly what this should include and how it should be carried out. Some consistencies, such 
as addressing male’s drive for muscularity, as opposed to thinness, masculinity and the eating disorder and 
male sexuality were identified. However, overall, it appears that ‘gender-based therapy’ means different 
things to different authors. Consensus must be reached about what the core components of gender-based 
therapy are. The broader treatment environment may be as important to male experience as how the 
treatment itself it adapted. A ‘male-friendly’ treatment environment, in which males do not experience 
feelings of isolation, is suggested to help improve treatment experience. This could look like male-focused 
material in waiting rooms, the integration of male examples into treatment materials and consideration of 
male preferences in treatment recommendations (i.e. suggested activities). However, these findings are 
derived from qualitative studies alone and reflect only opinion and desires expressed by a small number of 
male patients and clinicians. To the best of our knowledge, the impacts of applying these changes have not 
been quantified. Emerging in the literature is the idea that it would be preferable is to consider gender as 
one factor within a flexible framework of individualized or ‘person centered’ care. This speaks to the 
importance of ensuring preconceptions about who an eating disorder patient will be does not shape 
treatment. While it is important to acknowledge that male gender may change some psychosocial and 
biological aspects of the eating disorder, and subsequent treatment experience, we must be careful not to 
take a reductionistic stance and assume that principles will be relevant for a person simply because they 
are male.  

Conclusion: 

In this review, we were able to identify a small body of literature that discusses adapting psychotherapies 
for males with eating disorders. However, this literature, when considered collectively, does not create a 
clear evidence base on how best to adapt eating disorder treatment for this significant patient group. Ideas 
about how to apply psychotherapy in a ‘gender-based’ way are varied and somewhat inconsistent, as is 
opinion about whether gender-specific treatment for eating disorders should be replaced by a person-
centered approach. What is clear is that there remains a need for further research, particularly that which 
can begin to generate an empirical evidence base about treatment experience and outcome when adapted 
protocols are applied for males with eating disorders.  
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Investigating the correlation of vitamin C levels in plasma of patients 
with advanced melanoma and patient response to immunotherapy 

STUDENT Millie Taylor 

 

SUPERVISOR(S) Associate Professor Gabi Dachs, Professor Bridget Robinson 

SPONSOR Cancer Society – Malvern Group 

 

Introduction: Checkpoint inhibitors are a form of immunotherapy that is used in New Zealand for 
advanced melanoma. Cancer cells can evade destruction by immune cells by producing checkpoint proteins 
that allow cancer cells to be able to hide in plain sight from the immune system. Checkpoint inhibitors are 
drugs that block these cancer checkpoint proteins, and the immune cells are then able to recognise and 
attack the cancer cells. In New Zealand, the most common checkpoint inhibitor used in melanoma is 
Pembrolizumab, also known as Keytruda. While promising, not all patients derive a clinical benefit from 
immunotherapy and serious life-threatening side effects can further limit effectiveness. Our previous work 
has shown that inadequate levels of vitamin C is common in cancer patients, and particularly so in those 
who are receiving immunotherapy. Adequate vitamin C status is known to be important for optimal 
immune cell function. Importantly, recent animal studies have found that high dose vitamin C enhances 
cancer immunotherapy efficacy. We therefore hypothesised that a patient’s vitamin C status can be used 
as a biomarker to predict side effects and response to immunotherapy treatment. 

Aim: To provide data on the potential role of vitamin C in patient response to immunotherapy. 

Impact: This research into immunotherapy for cancer patients has improved our understanding of the 
underlying molecular reasons for life-threatening side effects and poor response. With such data we may 
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/AM04). Suitable patients were 
approached at the Chemotherapy Day Ward of 
Christchurch Hospital. To be eligible for the study, 
patients had to be aged >18 years, have a confirmed 
diagnosis of advanced melanoma, and are currently 
receiving immunotherapy. Once consented, patients 
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 clinical follow-up.  Each patient provided 
a blood sample (10 mL) into a sodium heparin 
vacutainer tube on the day of recruitment before their immunotherapy infusion. The blood sample was 
taken by an Oncology Day Ward nurse. The blood sample was immediately transferred to ice and processed 
within 60 minutes. Whole blood (1 mL) was aliquoted and centrifuged to isolate plasma, whereas the 
remaining 9 mL were processed for immune cell function for another summer project. The plasma was then 
mixed with perchloric acid to precipitate proteins, further centrifuged and rapidly frozen at -80oC. All 
samples were analysed for vitamin C using high performance liquid chromatography. The data was 
analysed using MS-Excel. In addition, a one-year clinical follow-up of immunotherapy patients recruited 
during my summer studentship last year (n=34) was completed. Side effects from treatment (adverse drug 
reaction, ADR) and recurrence following immunotherapy treatment was assessed using patient’s Oncology 
Clinic Letters and notes. Regular CT imaging of a patient’s tumour was used to determine tumour response 
to treatment by RECIST criteria. This one-year clinical follow-up provides an early indication of any 
association between plasma vitamin C and patient outcome; however, longer follow-up of 5 years will be 
required to confirm any relationship.  

Fig 1: Despite similar ascorbate intake, 

immunotherapy patients tended to have lower 

plasma ascorbate. 

(µ
M
) 
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Results: A total of 25 patients with advanced melanoma receiving immunotherapy were recruited at 
Christchurch Hospital. Ten of these patients were new to the cohort, whereas the remaining 15 patients 
had been recruited previously and were providing a repeat sample for analysis. Across the group of 25, 
52% were male, with an average age of 65 years and most identified as NZ European. In these patients, 
44% were found to have inadequate levels of vitamin C (<50 M), with 56% being classified as adequate 
or higher (>50 M). However, 3 samples were haemolysed making accurate analysis problematic. 
Additionally, 36% of the cohort were taking vitamin C supplements. When this data is combined with the 
previous immunotherapy cohort, an entire cohort of n=62, it supports our previous findings that 
immunotherapy patients have notably lower vitamin C levels 
compared to chemotherapy or surgical cancer patients (Fig 1). 
This is despite there being no significant differences in vitamin 
C intake (Fig 1). 

There was a varied treatment response to immunotherapy in 
last year’s cohort of n=34 patients, with most patients 
recording stable disease (Table 1). Side effects are very 
common from this treatment with less than 10% having no 
recorded ADR, and included skin rashes, colitis, fatigue and 
many others (Table 2). When this data was compared to 
vitamin C status of these patients, there was no significant 
relationship between side effects (ADR) and vitamin C levels 
(Fig 2). There was also no clear relationship between survival or 
tumour response by RECIST criteria and plasma vitamin C at 1-
year follow-up. However, a 5 year-follow up is more suitable to 
the survival times of advanced melanoma.  

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. Current data does not support vitamin C status as a 
predictive biomarker for immunotherapy response, but longer-term 
follow-up will provide more definitive answers. 

  

Fig 2: Vitamin C and Grade of adverse 
reaction to immunotherapy 

(µM) 
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Understanding suprapubic catheter usage in the Canterbury population 

STUDENT  
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SUPERVISOR(S) Mr Giovanni Losco 

SPONSOR Canterbury Urology Research Trust 

 

Introduction: 

Suprapubic catheter (SPC) insertion refers to the placement of a drainage tube into the urinary bladder just 
above the pubic symphysis. This is typically performed for individuals who are unable to drain their bladder 
via the urethra. SPC insertion offers an alternative means to drain the urinary bladder when other methods 
are not clinically feasible, undesirable or impossible. 

The most common indication for suprapubic tube placement is for urinary retention when urethral 
catheterisation is not achievable. This can include severe BPH, false urethral passages, morbid obesity, 
urethral strictures, bladder neck contracture and genital malignancy. Urogenital trauma causing urethral 
disruption and severe damage are common indications. Suprapubic tube placement for the long-term 
diversion of urine in cases of neurogenic bladder is also sometimes indicated.  

SPC insertion is a common urological procedure, often considered to be safe and straightforward. At 
present, there is a general consensus that SPCs may be advantageous to indwelling catheters as it reduces 
the risk for urethral complications (such as urethral erosion, urethral patulous and loss of urethral tone); 
additionally, previous research has also shown patients may even prefer SPCs. However, our experience 
suggests this procedure may be associated with significant comorbidity, serious adverse events, and a 
higher length of stay than expected. There is a lack of published data surrounding the safety of this 
procedure, and potential risk factors for complications both short and long term are unclear.  

 

Aim: 

This study aimed to understand current rates of SPC insertion, demographics, indications, complications, 
and length of stay. 

 

Impact: 

This information will assist the department to inform decisions on which patient groups may benefit, and 
may not benefit, from SPC insertion – allowing best resource allocation. 

 

Method: 

A retrospective review of all patients having undergone SPC insertion at Christchurch Hospital since the 
inception of the SPC synoptic note in 2017 was undertaken. Data was collected on demographics, 
indication, procedural details, in-hospital complications, length of stay and long-term outcomes. Patient 
groups were identified to determine if there were any predictive factors placing individuals at an increased 
risk of complications.  

 

Results: 

Data was analysed on 210 SPC insertions performed using the Add-a-Cath trocar technique (30% female); 
the mean age at insertion was 64.2 (range: 8-98). Overall, there were 2 intraoperative bowel perforations, 
and 47.7% of SPC insertions were associated with at least 1 complication following discharge requiring 
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reattendance to hospital. The mean length of stay for those who presented to the hospital was 3.1 days. 
Infective factors were the most common complications, accounting for 43.3% of presentations. The 
highest rate of complications arose within patients aged 30-39 (83.3%) and 50-59 (58.1%). Inability to 
manage intermittent catheterisation as the indication was associated with the highest rate of complications 
(70%), followed by not tolerating urethral catheterisation (64.5%) and urinary retention (55%). Long term 
complications were similar in patients whose bladder was filled via cystoscope (50.4%) versus urethral 
catheter (44.7%). Eight patients (4%) required surgical reinsertion of their SPC and 2 of these patients 
required a third surgical reinsertion of their catheter. 

Seven patients underwent open cut-down SPC insertion (42.9% female); of these, there was one 
intraoperative bowel perforation and 57.1% experienced at least one complication following discharge. The 
average number of visits relating to SPC complications following discharge was 8. The most common 
complications included bladder spasms (35.9%), catheter leakage (25.6%) and UTI (12.8%). 

 

Conclusion: 

While SPC insertions are commonly perceived to be well tolerated by patients and a simple solution to 
catheter related issues, our study highlights a higher than previously understood rate of complications 
following discharge. This data will facilitate informed decision making between clinician and patient, 
recognizing potential risk factors that increase an individual’s likelihood of experiencing adverse events 
leading to improved resource allocation.  
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LABORATORY 
Delivery of Growth Factors for Treatment of Avascular Necrosis (AVN) 

STUDENT Samuel Tomkins 

 

SUPERVISOR(S) Associate Professor Khoon Lim, Dr Alessia Longoni 

SPONSOR Health Research Council of New Zealand 

 

Introduction: Avascular necrosis (AVN) also known as osteonecrosis, is a condition where there is a 
disruption of the blood supply to the bone, resulting in bone death (necrosis). AVN most commonly affects 
the femoral head, which in severe cases, results in femoral head and hip joint collapse.  

At its onset AVN is relatively asymptomatic, however as it progresses it can result in pain, limping, and a 
reduced range of movement, ultimately resulting in loss of hip function. AVN can occur as a result of 
traumatic (e.g. hip fracture or dislocation) or non-traumatic (e.g. excess corticosteroid or alcohol) means. 
For example, 20% of patients with a hip dislocation will eventually develop AVN of the femoral head. 

Treatment for early stage AVN usually involves reducing weight bearing through devices such as crutches; 
however, this only serves to delay the progression of AVN by 1-2 years, and inevitably 80% of end-stage 
AVN cases require an operation such as a total hip replacement surgery. 

The pathological condition of AVN is predominantly the disruption of the blood supply to the bone; 
therefore, if the bone was resupplied with blood during the early stages of AVN, then total femoral head 
collapse may be avoided. Growth factors (GF’s) such as Vascular Endothelial Growth Factor are known to 
promote new blood vessel growth and thereby provide a potential treatment for AVN. The GF’s can be 
incorporated into a hydrogel (“water gel”) stent which can be delivered to the site of AVN in order to try 
and promote revascularisation of the dying bone, therefore preventing femoral head collapse and the need 
for a total hip replacement surgery.  

Aim: To optimise the properties of the hydrogel stent for delivery of growth factors, and improve the 
surgical localisation and fixation of the hydrogel stent within the head of the femur. 

Impact: This summer studentship will play a role in the larger study, developing a novel treatment for 
avascular necrosis, ultimately preventing the need for a total hip replacement surgery as a result of AVN. 
According to the NZ joint registry, 4% of approximately 130,000 patients in the last 19 years (1999-2017) 
have AVN, accounting to a total cost of roughly $150 million.  

Method: In order to mimic normal bone repair mechanisms the GF’s need to be released from the 
hydrogel stent over time. From previous research, it is known that as the hydrogels degrade, they release 
GF’s proportionally. Firstly, we looked at changing the properties of the hydrogel stent (e.g. concentration, 
fresh vs freeze-drying) in order to see how this would affect hydrogel degradation (and therefore GF 
release) over time (25 days). Secondly, we tried to determine if the hydrogels could be cross-linked within 
a syringe. Cross-linking is changing the solution from a liquid into a gel form using light and cross-linking 
chemicals. Previously we have done this process with only air 
between the light source and the hydrogel solution. Therefore, 
we wanted to see if the plastic of the syringe interfered with 
the cross-linking process. In order to do this we tried cross-
linking in open air vs cross-linking through the syringe and 
measured the degradation time of the resulting gels. Finally, 
we focused on delivering the hydrogel into the head of the 
femur (using pig femurs sourced from the local butcher). An 
orthopaedic surgeon showed us how they drill a hole into the 
head of the femur (as they would when operating on a patient 
with AVN). Then, using a syringe, we injected the hydrogel into the drilled hole (see Fig 1). We wanted to 
see whether the hydrogel reached the head of the femur or if it would get stuck/blocked or fall out of the 
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drilled hole. In order to determine the position of the hydrogel stent within the bone, we used a bone-saw 
to cross-section the head of the femur (see Fig 3). 

Results: Our results from the hydrogel degradation experiment were consistent with previous research, 
which showed that the higher the concentration of cross-linking chemicals, the longer the hydrogels took 
to degrade. This demonstrates, that the hydrogel is a highly tailorable stent delivery mechanism, that can 
be optimised to release the GF’s over time. 

Secondly, we found that the hydrogels could be cross-linked 
within the syringe and have the same properties as those 
cross-linked in open air. This means that during surgery a 
surgeon could open a packet containing a syringe loaded 
with the hydrogel stent and GF’s, which can then be 
immediately injected into the head of the femur. 

Finally, we concluded that the hydrogel reached the head of 
the femur and filled the hole that we had drilled (see Fig 3). 
This is important as it shows that the delivery method works 
and the hydrogel was the right viscosity and did not get 
stuck/blocked or fall out of the drilled hole. This delivery mechanism 
can therefore be used in future animal studies. 

Conclusion: From this research project we have optimised the 
properties of the hydrogel stent, as well as validated the surgical localisation and fixation of the hydrogel 
within the cadaver. These findings can be used to proceed to in vivo animal testing. Overall, we are one 
step closer to a novel treatment for avascular necrosis. 
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CLINICAL/COMMUNITY/LABORATORY 
Investigating Immune Cell Vitamin C Concentrations in Melanoma 

Patients Undergoing Immunotherapy 
STUDENT Benjamin Topham  

 

SUPERVISOR(S) A/P Gabi Dachs, A/P Margaret Currie and Dr Abel Ang  

SPONSOR Cancer Society Hokitika Group and Cancer Society of New 
Zealand Canterbury-West Coast Division 

 

Introduction: Melanoma is a form of skin-derived cancer, arising from pigment producing cells, 
melanocytes, that have accumulated genomic mutations. Within New Zealand, melanoma claims one of the 
highest cancer incidence and death-associated rates, with ~2,200 new diagnoses and ~350 deaths annually. 
Emerging immunotherapies include Pembrolizumab, an antibody-based drug that targets the surface marker 
PD1 and reactivates suppressed cytotoxic T cells, providing treatment to patients who previously had poor 
outcomes. However, only 20-30% of patients show progression-free survival (PFS) after 5-years of 
treatment, with the majority experiencing immune-related adverse events (irAEs). A growing area of interest 
in immunotherapy is the innate immune system, which is essential for the activation and targeting of T cells 
towards the tumour, and regulation of local inflammation, providing a plausible variable in the success of 
treatment and possible irAEs development.  

Ascorbate (vitamin C) contributes to diverse functions of the immune system, including the regulation of 
epigenetics through having roles in mechanisms such as the removal of methyl markers from DNA. Our 
previous data has shown that patients with stage IV melanoma, who receive immunotherapy, have low 
plasma ascorbate concentrations. However, it is unknown whether low ascorbate concentrations will impact 
the immune system’s capability in the recognition and destruction of cancer cells. 

Aim: To Investigate the potential relationship between ascorbate levels, underlying epigenetics and 
frequency of selected immune cell populations in patients with stage IV melanoma receiving immunotherapy. 

Impact: This study has been hypothesis generating, providing reason to further investigate the correlation 
between plasma and intracellular ascorbate concentrations, the role of non-classical monocytes in melanoma 
and the extent of intracellular ascorbates impact on the frequency of immune cell populations.  

Method: Ethics approval for this study was obtained from the NZ Health and Disability Ethics Committees 
(18/STH/223/AM04). Patients with melanoma undergoing immunotherapy were recruited by Ms M Taylor at 
Christchurch hospital. Each participant donated ~10 mL of whole blood which was collected into sodium 
heparin vacutainer tubes and processed immediately. Peripheral blood-derived mononuclear cells (PBMCs) 
were harvested from the blood, and about one million PBMCs each were processed for DNA, for ascorbate 
and for flow cytometry analysis.  

For intracellular ascorbate, PBMCs were lysed, the resultant solution was reduced and ascorbate was 
measured using high-performance liquid chromatography.  

Individual nucleotides were liberated from the extracted DNA and analysed using liquid chromatography 
coupled with mass spectrometry, to measure 5-methylcytosine (5-mC) and 5-hydroxymethylcytosine (5-
hmC) as a total percentage of cytosine. 

PBMCs were stained with fluorescent antibodies directed against the surface markers CD14, CD16 and 
HLADR. The frequency of cells positively stained and the resultant populations based on the combination of 
markers were measured using flow cytometry.        

The relationships between variables was calculated using Pearson correlation coefficients or Spearman 
correlation.     
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 Results: 

 

 

 

 

 

  

 

 

 

 

 

 

Blood 
from 22 patients with 
advanced melanoma, who were receiving immunotherapy, was collected and analysed for ascorbate content, 
epigenetic markers and frequency of immune cell populations. 

No correlation was found between plasma and intracellular ascorbate concentration (figure A). A weak 
negative correlation was found between plasma ascorbate concentration and the presence of 5-hmC (figure 
B), and this tentative relationship continued between the epigenetic marker and the frequency of 
CD14+CD16+ (non-classical) monocytes (figure C). A statistically significant (p= 0.013) positive moderate 
correlation was found between plasma ascorbate concentration and the frequency of non-classical monocytes 
(figure D).       

Conclusion: No correlation was identified between plasma and PBMC intracellular ascorbate concentration, 
challenging the notion that plasma ascorbate levels directly influence PBMC intracellular levels. The positive 
correlation between plasma and non-classical monocyte frequency could be of clinical significance, as non-
classical monocytes are a pro-inflammatory phenotype and have been associated with both anti- and pro-
tumourigenic attributes. However, DNA methylation appears to not have a direct regulatory role in this 
correlation, suggesting that another underlying mechanism could be involved. Plasma ascorbate 
concentration could have clinical relevance regarding the frequency of immune cell populations, but 
intracellular ascorbate’s true impact on immune cell population frequency remains to be fully revealed, and 
will be further investigated going forward.              
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COMMUNITY 
User experiences of do-it-yourself automated insulin delivery systems, a 
qualitative analysis as part of the CREATE trial 

STUDENT Hannah Ward 

 

SUPERVISOR(S) Martin de Bock 

SPONSOR Diabetes Research Institute Trust 

 

Introduction: Type 1 diabetes is a lifelong condition with current treatments aiming to replace the insulin 
that individuals cannot make themselves, in ways which allow them to live as uninterrupted lives as 
possible. Automated insulin therapy (AID) is quickly becoming the gold standard, where an algorithm 
connects an insulin pump with a phone and continuous glucose monitor (CGM). This gives glucose readings 
every 5 minutes, and the algorithm uses this data to automatically adjust insulin delivery, with minimal 
input from the user. Sensor augmented insulin pump therapy (SAPT) uses a pump and CGM but doesn’t 
have the algorithm which makes it an automated system.  

Many of these algorithms have been developed by people with diabetes rather than commercially, and so 
there is little data available on efficacy and safety, especially among more general populations. The 
CREATE trial compares efficacy of open source AID and SAPT in terms of glycaemic control and safety, and 
user experiences. This project investigates the experiences of participants and their families while using the 
CREATE AID system.   

Aim: To understand the quality of life impacts open-source AID system use has for people with type 1 
diabetes. 

Impact: Type 1 diabetes is a long-term condition with many potential complications associated with poor 
management. Understanding the role open source AID systems can have in managing type 1 diabetes, and 
the potential improvements to quality of life for patients and their families is important for policy making 
and clinical decisions. This evidence is especially helpful for health professionals counselling patients 
interested in starting AID therapy, as it gives insight to how users can expect the system to impact their 
wider lives.  

Method: A literature review on current DIY and commercial AID systems and impacts on patient quality of 
life was conducted as part of the student’s study prior to the studentship. As this project branches off the 
CREATE trial the student was advised by trial investigators Dr Hamish Crockett and Dana Lewis.  

16 interviews were conducted by Dr Hamish Crockett, with 17 participants and their families where 
appropriate. Questions investigated pre-trial management, challenges and benefits of the system 
throughout the study period, impacts on quality of life, and plans for management post-trial. The subset of 
interview participants was selected to represent the range of age, socioeconomic, and gender 
demographics in the study.  

Initial coding of a subset of transcribed interviews was reviewed by the student and advisors. Emerging 
themes and ideas were developed into a coding framework, which was then applied to the interviews using 
NVivo software. Regular meetings ensured that the investigators’ interpretation and coding of the data 
were aligned.  

The CREATE trial received ethics approval for the main trial and this qualitative branch from the Southern 
Health and Disability Ethics Committee (20/STH/1).  

Results: The data showed that the system had a large impact on quality of life for participants, who 
reported increased time in range and reduced burden of care.  

Core themes which emerged were: 

 Improved overnight control and sleep quality, for both parents and children – one parent reported 
that their child “wakes up happy everyday…whereas that wasn’t happening before”. The same 
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parent commented that they had “nearly died from exhaustion” before using the system as they 
were waking up many times every night to check on their child. Some participants commented on 
the increased alarms interrupting their sleep, although these participants were less likely to have 
used CGM with alarming capacity prior to the trial.  

 Benefits of remote monitoring which allowed many parents to see their children’s data without 
diabetes being the first conversation they had every day. Many parents felt this improved their 
relationship with their children, especially as they grew into teenagers.  

 “Freedom” was a key word mentioned in almost every interview. Participants and their families 
found they had increased food freedom and flexibility in their routines as the system was able to 
counter the increased variability. Where many of the children interviewed hadn’t been able to 
attend sleepovers prior to the trial, parents reported having enough trust in the system to allow 
their children to go to sleepovers and playdates without them.  

 

Conclusion: 

These findings match most of the existing research in the DIY community, although as it is an emerging 
field there is a lack of evidence which could be transferred to an average patient population. Previous data 
have reported largely on self-selected populations who were heavily involved in the development of the 
systems.   

As this study involved the supported use of open-source AID, and a range of participants these results are 
more likely to be transferrable to the average New Zealander living with type 1 diabetes. These 
participants were not “super users” of diabetes technology - many reported that they relied heavily on the 
trial nurses and user resources provided for their learning.   
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COMMUNITY 
The CONSIDER statement: A toolkit to guide Indigenous Research.  

STUDENT   Grace Wharton  

 

SUPERVISORS Ms Amber Philpott, Dr Tania Huria  

SPONSORS Māori Indigenous Health Institute (MIHI), Canterbury 
District Health Board (CDHB)  

 
 

Introduction: Severe health inequities within Māori communities are well documented (1) . Health 
research is an effective tool which has the potential to address these health inequities and advance 
Māori wellbeing, but unfortunately this is not always the case (1). There is an extended legacy of 
colonial research exploiting Indigenous peoples, and contributing to existing systemic health inequities, 
therefore negatively impacting health outcomes (1).  

A recent paper published by Huria et al (1), aims to address these issues, and improve the quality of 
published health research. The paper describes the development of the CONSolIDated critERia for 
strengthening and reporting of health research involving Indigenous peoples, the (CONSIDER) 
statement. This is a synthesis of national and international guidelines for appropriately working 
alongside Indigenous communities, or with Indigenous data. It entails eight different domains and 17 
criteria. Research reporting guidelines such as these have been shown to increase the quality of 
published health research, strengthen research relationships’, improve indigenous health outcomes, 
and reduce inequities (1).  

Because these guidelines are relatively new, there is little evidence that they are being widely utilised 
within research in Aotearoa. Within both the CDHB and the UOC research departments, there have 
been clear gaps identified in cultural competency.  

Aim: To increase researcher’s literacy in the CONSIDER statement, and provide practical examples of 
how to apply it to research involving Indigenous peoples, communities, or data.  

Impact: To collate and conduct and interpretative synthesis of information relevant to UOC and CDHB 
researchers, in relation to usage of the CONSIDER statement. To present this information in a digestible 
format, which has high levels of usability. The aim of this resource is to educate researchers about the 
importance of applying the CONSIDER statement to research involving Indigenous peoples. It will 
bridge current gaps in UOC and CDHB knowledge, as well as address barriers to the utilisation of the 
CONSIDER statement.     

Method:  

1. A review of 'the CONSIDER statement’ was undertaken and field notes captured why the CONSIDER 
statement is important, who it applies to, and why it needs to become more widely used. Field notes 
were also taken on each of the domains of the CONSIDER statement, deconstructing into the most 
important points. 

2. Consultation was undertaken with Linda Lee, the Māori health research advisor at UOC, where she 
highlighted further gaps that exist in UOC and CDHB researcher’s knowledge and usage of the 
CONSIDER statement.  

3. Practical examples were identified through The Māori health advancement survey of how to apply 
each of the domains of the CONSIDER statement to everyday research. Examples were collated on 
how to apply these domains, as well as how to report them.  
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4. A search was conducted on all of the national and international publications from the last two years 
which have cited the (CONSIDER) paper. I identified publications which had utilised the CONSIDER 
statement well, as those which needed further improvement. I used this information to inform the 
content of the resource.  

5. Government resources such as the Te Ara Tiki Guidelines for Māori Research Ethics, the health 
research council website, and the Equator network reporting guidelines were used to compliment the 
information synthesised from the CONSIDER statement.  

6. I consulted with both Tania Huria and Suzanne Pitama (authors), to identify the best way I could 
present this information in a way that was engaging and informative. 

 

Therefore, through the interpretative synthesis I concluded that an online learning module was 
identified as the most efficient and effective way to convey this information to UOC and CDHB 
researchers. I created animated videos which summarised the most important points of my synthesis, 
as well as multiple choice questions to consolidate the participants learning.  

Results: From the synthesis of information, all resources were then organised and collated into an 
online learning module, available on the University of Otago’s platform HS Moodle. The online learning 
module is made up of eleven different components, and each domain of the CONSIDER statement had 
a section focussed on support researchers to understand its intent and ways in which they can best 
include it in their research design, development and implementation. I developed an Avatar to guide 
my target audience through each of the videos, and keep the learners engaged. This helped to create 
a narrative which highlighted the key points from the CONSIDER statement, and provided practical 
example applications of each domain. Overall this online learning module contains a collation of 
information which I hope will contribute to an increase in researcher’s literacy in the CONSIDER 
statement.  

Conclusion: I have created an online learning module which encompasses an overview of the  
CONSIDER statement. It deconstructs the main points of the CONSIDER statement and presents them 
in a format that provides appropriate examples and applications of each domain. This online learning 
module is tailored to UOC and CDHB researchers. It will form a part of an overall package aimed at 
UOC and CDHB researchers, as a part of their Hauora Māori professional development. The course will 
be rolled out throughout 2022, and a formal evaluation of the whole package will be undertaken 
following its roll out.  

References:   

1. Huria T, Palmer S, Pitama S, Beckert L, Lacey C, Ewen S et al. Consolidated criteria for 
strengthening reporting of health research involving indigenous peoples: the CONSIDER statement. 
BMC Medical Research Methodology. 2019;19(1).  
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CLINICAL/COMMUNITY/LABORATORY 
The role of Te Tiriti o Waitangi within a Hauora Māori professional 
development Portfolio for administrators, service managers, clinicians, 
and researchers. 

Introduction: 

Evidence demonstrates that access to quality health care in Aotearoa New Zealand, is impacted by 
the competencies in cultural safety of those involved in health care service delivery (1). Knowledge 
and understanding of Te Tiriti o Waitangi and its applicability to work roles, has been identified as a 
mechanism by which staff can demonstrate an intent to engage in decolonising tools (2). These 
enhance the experience of Māori in health care and health research (1). 
 
Aim: 

Increase cultural safety and competency of staff within the UOC and CDHB campus 
 
Impact: 

To collate and conduct an interpretive synthesis of information relevant to UOC and CDHB staff in 
Aotearoa on Te Tiriti o Waitangi. Relevant information presented in a way which is acceptable and as 
high levels of usability. The aim of the developed resource will be to educate staff around the 
importance and implications of Te Tiriti o Waitangi and bridge current gaps in UOC and CDHB staff 
knowledge. 
 
Method: 

Firstly I undertook a search on Te Tiriti o Waitangi and collated useful resources which were both 
current and relevant to UOC and CDHB staff. These resources consisted of; videos which educated 
people around colonisation and Te Tiriti, documents from government Māori Health action plans and 
power points which are available from online education sites. I took field notes on the importance of 
Te Tiriti o Waitangi and how it relates to researchers, clinicians and administrators from each 
resource. In order to present the information I wanted a way to both direct people to some of the 
external resources I found, as well as critically synthesise the information for ease of those utilising 
the resource. An online learning module was identified as the most effective and efficient way to 
present the information to UOC and CDHB staff.  I then collated the most useful resources and 
created animation videos which summarised the most important points to reinforce the learning 
objectives of the resource, and make these easily digestible and relatable to UOC and DHB staff. I 
also developed multiple choice questions to consolidate and reinforce participants learning.  
 
Resources  
Figure one illustrates the variety of resources that were collated for this project. All resources were 
peer reviewed to ensure they were sourced from trusted, up-to-date and evidence based resources. 
 
 

STUDENT Susannah Wilding 

 

SUPERVISOR(S) Amber Philpott and Suzanne Pitama  

SPONSOR Māori indigenous health institute (MIHI) and the CDHB 
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Results: 

All resources were then organised and collated into an online learning module hosted on Health 
Science Moodle. I created three versions of this module in order to target and tailor the module to 
individual audiences, specifically, clinicians, administrators and researchers. I developed an Avatar to 
guide the learner through each resource, and to provide a narrative that highlighted the key learning 
objectives of the overall module, and how each resource mapped to these objectives. 
 
Conclusion: 

I have created this online learning module to educate health care professionals on Te Tiriti o 
Waitangi. It is tailored to UOC and CHDB clinicians, researchers and administrators to assist in their 
professional development journey of the importance of Te Tiriti and how it relates to their mahi.  
These three modules will form part of an overall package for UOC and CDHB staff as part of their 
Hauora Māori professional development, specifically presented as a MIHI short course.  The courses 
will be rolled out throughout the UOC and CDHB in 2022 and a formal evaluation of each course will 
be undertaken. Thank you to my sponsors MIHI and the CDHB.  
 

References  

1. Curtis E, Jones R, Tipene-Leach D, Walker C, Loring B, Paine S et al. Why cultural safety rather 
than cultural competency is required to achieve health equity: a literature review and 
recommended definition. International Journal for Equity in Health. 2019;18(1). 

2. Berghan G, Came H, Coupe N, Doole C, Fay J, McCreanor T et al. Te Tiriti o Waitangi-based 
practice in health promotion. [Internet]. 2017 [cited 9 December 2021];. Available from: 
https://trc.org.nz/sites/trc.org.nz/files/ToW%20practice%20in%20HP%20online.pdf  
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CLINICAL 
An examination of Equity in Bladder Cancer Diagnosis and Treatment in 
the Canterbury Region. 

STUDENT: Matthew Wylie 

 

SUPERVISORS: Mr Peter Davidson 

SPONSOR:  Canterbury Urological Research Trust 

 

Introduction: Bladder cancer is a common form of urological cancer, being the 10th most common form 
of cancer in New Zealand. It is the 7th most common cancer in males, 15th most common in females, and 
the 18th most common in NZ Māori. It is most usually found in those over 65 years old. Previous studies 
have suggested that the incidence of bladder cancer is lower in Māori than non-Māori, but the likelihood of 
death(mortality), is mixed with Maori men having a lower age standardised mortality, and Māori women 
having a higher age standardised mortality than non-Māori. Maori have a higher mortality: incidence ratio. 
This may be due to Māori patients having more severe cancer at presentation, however the evidence of 
this is weak as only 20% of cases recorded have cancer staging information.  Smoking cigarettes, and 
being from a high level of deprivation is known to cause bladder cancer, both of which are more common 
in Maori when compared to non-Māori.  

All previously existing data on this topic has been drawn from national databases, with no bladder cancer 
studies existing from local databases, where accurate staging can be verified and used. The finding of 
lower incidence, but higher mortality: incidence ratio suggests that that Maori patients are experiencing 
delayed diagnosis, or either inferior or delayed treatment.  All bladder cancer in the Canterbury region is 
diagnosed and managed by the same group of urologists working in both the public and private system. 
     

Existing guidelines for the management and treatment of bladder cancer do not take into account ethnicity, 
and therefore may not be providing Māori patients with an equitable system. 

Aim: To document the incidence and staging of Māori and non-Māori patients with newly diagnosed 
bladder cancer in the Canterbury region. The times along the pathway from first symptoms to definitive 
treatment will also be documented. A comparison of best practice illness management by ethnicity will also 
be carried out. Inequities will be examined from the aforementioned data. If inequalities are identified, 
causes for these will be identified, and solutions proposed. 

Impact: To document the incidence and staging of Māori and non-Māori patients with newly diagnosed 
bladder cancer in the Canterbury region. The times along the pathway from first symptoms to definitive 
treatment will also be documented. A comparison of best practice illness management by ethnicity will also 
be carried out. Inequities will be examined from the aforementioned data. If inequalities are identified, 
causes for these will be identified, and solutions proposed. 

Method: An application for Ethics approval was submitted by the nurses from Canterbury Urological 
Research Trust (CURT), and approved.        

Funding was applied for, and approved by CURT.      

Kaupapa Māori research principals, including enacting research that promotes the right to health equity for 
Māori and whānau, were applied for this research project. The CONSIDER statement was used, which 
strengthens research practices by enhancing research conduct and supporting indigenous health equity. 
 A cohort of 369 patients with newly diagnosed bladder cancer between 1 July 2017 and 30 June 
2021 were identified as the subjects of this study. This is a complete community capture for the 
Canterbury region over this period.       

Electronic medical records for these patients were obtained from Health Connect South (HCS) for patients 
managed by the public system, and Profile for patients from the private system. For each patient, the 
following information was recorded in an excel spreadsheet: Demographics including 
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Gender, Date of birth, Ethnicity, smoking status and deprivation index. Duration of symptoms before GP 
was visited. Dates of first presentation to GP, referral to Canterbury District Health Board (CDHB), first 
seen assessment (FSA), diagnostic trans-urethral resection of bladder tumour (TURBT), and initiation of 
treatment. Results of pre-diagnostic tests including imaging, cytology and CxB triage. Staging of the 
disease at time of TURBT, and the presence of metastatic disease. The type of definitive treatment was 
also recorded.         

Ethnicity data was recorded from both the Decision Support database and the HCS database, and cross-
referenced for accuracy. For patients whose symptom duration before GP visit was unable to be obtained 
from either HCS or Profile (n=78), the GP notes were accessed in person to identify this data. As of the 
time of writing, 74 patient notes still remain to be accessed from various GP clinics. 

Results: As of the time of writing, 74 patient notes still remain to be fully completed. However, analysis of 
the data is underway, and preliminary results have been obtained, with more to come. 369 patients were 
identified as having had a new diagnosis of bladder cancer between 1 July 2017 and 30 June 2021 in the 
Canterbury region. Of these patients, 5.1% (n=19) identified as Māori. Overall Maori comprised, 2.6% 
(n=3) of those with low risk superficial cancer, 5.5% (n=9) of those with high risk superficial bladder 
cancer and 8.9% (n=7) of those with muscle invasive cancer. The median age of Māori with bladder 
cancer was 61 years old, with the median age of non-Māori with bladder cancer being 71 years old.     In 
high risk superficial cancer, all patients should have a re-resection of the original resection site, and if deep 
invasion is excluded, Bacillus Calmette-Guerin (BCG) therapy should be initiated. 71% of Māori patents 
with high risk superficial cancer had a re-resection, as opposed to 81% for non-Māori. 100% of Maori with 
high risk superficial cancer patients received BCG, as opposed to 95% for non-Māori. Compliance to best 
practice is similar between Māori and non-Māori.  In patients with low risk superficial cancer, the mean 
time from TURBT to first check cystoscopy was 224 days for Maori patients, and 140 days for non-Māori. 

Conclusion: Discrepancies between Maori and non Māori in many aspects of bladder cancer epidemiology 
and treatment progression timelines have been identified. Bladder cancer occurs nearly always in patients 
over 40. 5.7% of CDHB population over 40 is Māori, with 5.1% of the bladder cancer patients being Māori. 
This shows us that in fact, the prevalence of bladder cancer is not significantly less in Māori populations 
than non Māori. The staging data also shows us that Māori are under-represented in low risk cancer, but 
highly over-represented in muscle invasive cancer. Whether this is due to low risk cancers progressing to 
invasive types, or Māori patients with low risk cancers being less likely to present to healthcare services is 
unclear. The median age discrepancy of 10 years is a significant finding, but it is unclear as of yet whether 
this can be explained by the differing age demographics between populations, or whether Māori patients 
are more likely to acquire the cancer at a younger aye. Indigenous age adjusting methodology will be used 
to determine this. The difference in time from TURBT to cystoscopy in low grade cancer is significant as it 
shows that Māori take nearly twice as long. However, this is based upon only 3 Māori patients, so this 
small sample size could yield an unreliable result. The absence of complete data for 74 patients also limits 
the reliability of this data to some extent.  These results are all preliminary, and more comprehensive 
results will be available once the study has been completed, and the data analysed by a biostatitian. Only 
once this has happened will this study be useful in the creation of new guidelines for the urology 
department, where it has been proposed that if the data does indicate that Maori take longer to progress 
from symptom onset to definitive treatment, Maori patients might be pushed forward in the waiting list for 
treatment to account for this, and create a more equitable system for treating bladder cancer in 
Canterbury. 

 


