
Te ara tika o te hauora hapori

Journal of the New Zealand Medical Association Vol 134 | No 1539 | 30 July 2021

Mānawatia  
a Matariki!

Impact of pharmacist involvement on 
medication safety in interprofessional 
transfer of care activity

Four years of prevocational  
Community Based Attachments  
in New Zealand: a review

Frailty should be assessed in older  
patients considered for colonoscopy

How has contraceptive provision  
at Family Planning clinics in Aotearoa  
New Zealand changed between 2009,  
2014 and 2019: a cross-sectional analysis



2

contents

NZMJ 30 July 2021, Vol 134 No 1539
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

eDItoRIALs

6
Mānawatia a Matariki!

Suzanne Pitama, Cameron Lacey,  
Tania Huria, Janak de Zoysa,  
David McBride, Roger Mulder,  
Kiki Maoate, Mark Weatherall,  

Frank Frizelle

ARtIcLes

9
Impact of pharmacist  

involvement on medication safety 
in interprofessional transfer  

of care activity 
Claire Dillon, Georgina Lynch, John Dean, 

Caralyn Purvis, Lutz Beckert

21
How has contraceptive provision  

at Family Planning clinics in 
Aotearoa New Zealand changed 

between 2009, 2014 and 2019:  
a cross-sectional analysis

Beth Messenger, Amy Beliveau,  
Mike Clark, Caroline Fyfe, Alison Green

33
An evaluation of diagnostic  

tests in a case series of suspected 
leptospirosis patients seen  

in primary care
Lynsey Earl, Fang Fang, Ron Janes, 

Kristene Gedye, Nigel French,  
Julie Collins-Emerson, Jackie Benschop

44
Health professionals’  

self-identified knowledge,  
barriers and educational needs 

regarding identification and 
management of adolescent and 

young adult cancer in New Zealand
Dong Hyun Kim, Rochelle Moss,  

Claire Gooder, Grace Lee,  
Heidi Watson, Tristan Pettit

56
Four years of prevocational 

Community Based Attachments  
in New Zealand: a review
Wayne de Beer, Helen Clark

63
Outcomes following open 

radical cystectomy: an 11-year 
Christchurch experience
Jeremy Wild, Andrea Cross,  

Peter Davidson, Chris Frampton

VIeWPoInts

74
Frailty should be  

assessed in older patients 
considered for colonoscopy

Tyson A Oberndorfer, Ricardo Jurawan

cLInIcAL coRResPonDence

77
Multiple cranial neuropathies as 

the initial presentation  
of EBV-positive diffuse large  

B-cell lymphoma
Gisela A Kristono, Lara Benoiton,  
Sean Lance, Katherine Baguley,  

Michelle Dickson, Duncan Smyth,  
Satish Hulikunte

100 YeARs AGo

84
Chronic Tubal Nephritis

1921

PRoceeDInGs

86
Brain Research New Zealand – 

Rangahau Roro Aotearoa,  
April 2021 conference abstracts

eRRAtUM

95
It’s about who they are and what 
they can do: Māori perspectives  

on frailty in later life



3

sUMMARIes

NZMJ 30 July 2021, Vol 134 No 1539
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

Impact of pharmacist involvement on medication safety in 
interprofessional transfer of care activity 

Claire Dillon, Georgina Lynch, John Dean, Caralyn Purvis, Lutz Beckert
Medication errors are a huge problem for patients causing real and potential harm. It’s 
difficult to reduce these—the World Health Organization has made some suggestions. Inter-
professional education is beneficial and was used as the backdrop for the current study. This 
paper examined whether the presence of a in-person pharmacist (not just detailed phar-
macist notes) reduced errors (it didn’t) or severity of errors (it did), and we also demonstrated 
much-improved communication to the community team with the pharmacist in person. We 
would anticipate less medication-related harm to a patient post discharge, with reduced read-
missions and subsequent reduced costs to the health system.

How has contraceptive provision at Family Planning  
clinics in Aotearoa New Zealand changed  

between 2009, 2014 and 2019:  
a cross-sectional analysis

Beth Messenger, Amy Beliveau, Mike Clark, Caroline Fyfe, Alison Green
This research investigates changes in what contraceptives Family Planning clients chose to 
use in 2009, 2014 and 2019. The research found that clients in 2019 were more likely to use 
long-acting reversible contraceptives (eg, an implant or Mirena) than short-acting reversible 
contraceptives (eg, the pill or Depo Provera) as compared to 2009. The research found that if 
a contraceptive were free, clients would be more likely to choose it, but also, that there would 
be differences in what contraceptives were chosen based on ethnic group and poverty level 
that did not relate to whether the contraceptive was free or not. We need more information 
about what contraceptives people choose to use, and why, so we can make sure everyone can 
access what is best for them.

An evaluation of diagnostic tests in a case series of  
suspected leptospirosis patients seen in primary care

Lynsey Earl, Fang Fang, Ron Janes, Kristene Gedye,  
Nigel French, Julie Collins-Emerson, Jackie Benschop

Leptospirosis is an important occupational illness for rural New Zealanders. People get 
infected through contact with infected animal urine or contaminated water. Leptospirosis 
often looks like the flu and as a result is often not tested for or even suspected. A positive 
test diagnosis is required for to receive ACC compensation for time off work. A positive test 
also gives patients and their doctors peace of mind and an understanding that recovery may 
be prolonged, and it raises awareness and provides an opportunity to start preventative 
measures, such as rodent control or livestock vaccination. We found that no one test will 
consistently diagnose all infected patients. To increase the likelihood of diagnosis, doctors 
need to order multiple tests.
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Health professionals’ self-identified knowledge, barriers and 
educational needs regarding identification and management 

of adolescent and young adult cancer in New Zealand
Dong Hyun Kim, Rochelle Moss, Claire Gooder, Grace Lee, Heidi Watson, Tristan Pettit

An adolescents and young adults (AYA) cancer diagnosis is rare, with an average of 190 new 
cases each year representing less than 1% of all new cancer diagnoses in New Zealand. 
Often young people present with vague symptoms that primary healthcare professionals can 
attribute to AYA age and stage. It is theorised that survival disparities that exist in the AYA 
age group may be impacted by delays in diagnosis. A survey of over 200 young people with 
cancer conducted in 2018 by the AYA cancer network identified 35% of young people visited 
a GP at least 3 times before referral to a specialist. The paper explored knowledge and educa-
tional needs of primary health care professionals regarding identification and referral of AYA 
with suspected cancer in New Zealand. The findings concluded a significant self-identified 
knowledge gap for primary health care professionals related to AYA cancer symptoms and 
knowledge of diagnostic pathways. Time is identified as a significant barrier to both diagnosis 
(ability to explore vague symptoms) and professional development regarding AYA cancer. 
Primary health care providers are receptive to professional AYA cancer education and their 
preference is for online provision.

Four years of prevocational Community Based  
Attachments in New Zealand: a review

Wayne de Beer, Helen Clark
Four years after community-based attachments (CBA) were started in New Zealand, we looked 
at some regional results. The learning environment of CBAs is perceived by prevocational 
doctors as valuable. The New Zealand Medical Council’s decision to incorporate a period of 
training in community settings has been well reserved by prevocational doctors.

Outcomes following open radical cystectomy:  
an 11-year Christchurch experience

Jeremy Wild, Andrea Cross, Peter Davidson, Chris Frampton
Radical cystectomy (RC) remains the standard approach to treating muscle invasive bladder 
cancer. A retrospective review of all patients who underwent RC at Christchurch Hospital, 
New Zealand, between January 2007 and January 2018 was undertaken. Data on demo-
graphic, operative and post-operative variables were collected. 30- and 90-day mortality rates 
were assessed along with five-year survival. There were low rates of neo-adjuvant (11%) and 
adjuvant (5%) chemotherapy use. The median length of stay was 10 days (6–44 days) and 
23 patients (17%) had a Clavien-Dindo grade 3 or above complication. Thirty- and 90-day 
mortality was 2.2% and 4.4% respectively. Five-year overall and disease-specific survival 
rates were 49.7% and 59.3% respectively. American Joint Committee on Cancer (AJCC) stage 
was a positive predictor of overall survival, with the risk of death increasing incrementally 
for each progression of stage. The perioperative outcomes observed in this study were compa-
rable to other published series. The subsequent development of metastatic disease remains a 
problem, with poor five-year survival rates.
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Frailty should be assessed in older  
patients considered for colonoscopy

Tyson A Oberndorfer, Ricardo Jurawan
Older people who get a colonoscopy tend to have more complications because they are 
more frail. Frailty is a medical condition characterized by weakness, decreased function and 
increased vulnerability to bad outcomes from stressful events like a colonoscopy. Frailty has 
already been shown to predict bad outcomes from surgery, but not much research has been 
done on frailty predicting outcomes from colonoscopy. We recommend that doctors who 
perform colonoscopies assess their patients for frailty and use that information to discuss 
with patients the benefits and risks of going ahead with the colonoscopy.
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Mānawatia a Matariki!
The editors of the New Zealand Medical Journal:  

Suzanne Pitama, Cameron Lacey, Tania Huria, Janak de Zoysa,  
David McBride, Roger Mulder, Kiki Maoate, Mark Weatherall, Frank Frizelle

Ka mahuta a Matariki I te pae, ka mahuta ō tatou tūmanako ki te tau 
When Matariki rises above the horizon, our aspirations rise to the year ahead

When Matariki, a star cluster, rises 
in Aotearoa’s north-eastern skies, 
it marks the start of the Māori 

new year. With an end of one year and the 
birth of another comes a time to reflect on 
the past and plan together for the future. 
With this in mind, the New Zealand Medical 
Journal editorial team has reflected on the 
commitments we made in the 15 January 
2021 editorial. Now we’re to give an update 
on our progress and signal the way forward. 

1. Develop a framework for potential 
authors to align their submissions 
with the cultural expectations of the 
NZMJ. 
 The NZMJ editorial team strongly 
endorses the CONSIDER statement,1 
with its eight research domains and 17 
criteria for the reporting of research 
involving Indigenous peoples and/or 
communities. We encourage authors 
to utilise the CONSIDER statement 
as a guideline during the design, 
development, implementation and 
reporting of their research. Stating 
how fully articles are aligned with the 
CONSIDER statement is important and 
will become essential.

2. Utilise a Treaty of Waitangi 
framework to advocate for a 
minimum target of articles that 
report on Hauora Māori outcomes. 
 The NZMJ is currently undergoing 
a review of all papers to assess the 
proportion of articles reporting on 
Hauora Māori outcomes, to determine 
a baseline for assessment of future 
publication trends.

3. Ensure the ongoing retention of 
themed issues in health equity. 
 The editorial team confirms their 
commitment to publishing themed 

issues in health equity, reflected in our 
21 May 2021 issue.

4. Increase the number of Hauora 
Māori expert peer reviewers. 
 The Māori sub-editors have under-
taken a stocktake of our existing 
Hauora Māori expert peer reviewers 
and made a distinction between them 
and reviewers with Pacific health 
expertise. We will use a number of 
strategies to engage Hauora Māori 
expert peer reviewers from a range of 
disciplines.  
 The editorial team have committed 
to publishing the conference 
proceedings of the 2022 Hui Whaka-
piripiri conference hosted by the 
Health Research Council of New 
Zealand (HRCNZ) and their collabo-
rative partners.  
 The NZMJ is committed to 
supporting publications that 
whakamana the perspectives of iwi 
and Māori health community stake-
holders on the New Zealand health 
system. This was recently illustrated 
in the rapid publication of research on 
the Taranaki COVID-19 response from 
a Māori perspective by Manuirirangi 
and Jarman in the 16 April 2021 issue.2

5. Provide a template for peer 
reviewers to align articles with the 
cultural expectations of the NZMJ. 
 This template is being developed 
and will align with the following prin-
ciples: 
 a. That a clear framework is 
presented in which the article actively 
aligns its analysis of Māori data/
content (eg, Te Tiriti o Waitangi, the 
social, political and cultural determi-
nants of health, health equity, etc). 
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 b. That authors are clear on their 
positioning within the research/
research team when presenting 
findings relevant to Māori. 
 c. That articles’ discussions work to 
actively provide solutions that address 
inequity in Māori health. 
 d. That articles use language that 
supports a research environment of 
cultural safety for Māori.

6. Oversee all publications and 
provide further peer review, or 
have the right to reject publications 
that do not align with the cultural 
expectations of the NZMJ. 
 The editor-in-chief and sub-editors 
of the NZMJ have had a face-to-face 
hui to discuss the expectations of 
the Māori sub-editors. There was 
unanimous agreement that the NZMJ 
should reject publications promoting 
ethnic bias,3–6 thus taking an inter-
national lead in changing researcher 
and health practitioner culture in 
Aotearoa in a sustainable way.

We hope the above changes1–6 will be 
sentinel measures allowing the editorial 
team to develop, refine and strive towards 
a culturally responsible publication 
process. 

In further reflection over Matariki, the 
NZMJ editorial team also desire to extend 
our expectations beyond those expressed 
in the January editorial, specifically with 
respect to the use of te reo Māori in the 
journal. When authors express constructs 
and beliefs derived from Te Ao Māori, it is 
natural for them to use te reo Māori. The 
editorial team now extend the opportunity 
for all our authors to submit their abstracts 
in both te reo Māori and te reo Pākehā. This 
will act as a signpost for further cultural 
change to the journal, be a clear visual 
marker of our commitment to Te Tiriti o 
Waitangi and acknowledge that te reo Māori 
is not only an official language, but also the 
first language of Aotearoa. Te reo Māori 
will provide a foundation from which our 
authors can articulate their kaupapa within 
a Te Ao Māori framework.

Stories from history relate how Tohunga 
would look towards Matariki: if the stars 
were clear and bright, it was a sign that a 
warm growing season was on its way. We 
hope, as an editorial team, that the clarity 
of our vision and commitments to authors, 
reviewers and readers will signal clearly 
that the whole health research community 
needs to demonstrate social accountability 
and the kaupapa we describe.
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Impact of pharmacist 
involvement on medication 
safety in interprofessional 

transfer of care activity 
Claire Dillon, Georgina Lynch, John Dean, Caralyn Purvis, Lutz Beckert

ABSTRACT
AIM: Any transition of patient care is a high-risk time for communication error. This paper explores whether 
the presence of a pharmacist as part of an interprofessional group provides additional benefit and safety 
in transitions of care. 

METHOD: Six pharmacy interns and newly qualified pharmacists joined participants from seven other 
health professional training programmes to take part in an interprofessional education activity. Participants 
were assigned to 24 mixed-professional groups. Each group was required to craft a discharge summary for 
the same simulated patient. Groups without a pharmacist were given additional written documentation, 
including medication reconciliation, discharge prescription and discharge recommendations. The 24 
discharge summaries were assessed for any medication-related information, both positive and negative. 
Groups with a pharmacist (6) were compared with groups who did not have a pharmacist (18) for 
completeness and accuracy of medication management.

RESULTS: An in-person pharmacist provided more thorough, comprehensive, accessible and accurate 
information for the community team (p=0.003). Although there was no difference in the absolute number 
of medication errors between the groups (p=0.057), the groups with a pharmacist showed a significant 
reduction in the severity of the errors (p=0.009). This result happened despite the groups without a 
pharmacist being provided with all the required medication information for safe transition of care. 

CONCLUSION: These findings support the case for greater involvement from a pharmacist in a patient’s 
healthcare team, particularly for any transition of care. Healthcare teams that include a pharmacist are 
more likely to exceed minimum safety expectations and make less severe errors.

Up to 97% of patients have medication 
transcription errors on admission 
to hospital,1,5–7 and almost 80% of 

patients will have at least one discrepancy 
on discharge.2,5,8 Errors and omissions in 
prescribing can lead to adverse drug events 
(ADEs) and almost a third of these ADEs 
have the potential to cause harm.9,10 A  New 
Zealand study conducted over a two year 
period 2013-2015 showed 28% of inpatients 
experienced one or more medication-related 
harm, with a rate of 34.7 per 100 admis-
sions. Most harms (65%) occurred during 
an inpatient stay. Twenty-nine percent had 
originated in the community precipitating 
an inpatient stay. A patient suffering an ADE 
had an increased average length of hospital 
stay of 4.6 days.11

The World Health Organization (WHO) 
launched its third Global Patient Safety 
Challenge: Medication Without Harm in 
2017, prioritising three areas: high-risk 
situations, polypharmacy and transitions of 
care.12 The 2019 WHO document Medication 
Safety in Transitions of Care focused on 
several key strategies: medication reconcili-
ation, partnering with family for medication 
management, prioritising patients at high 
risk, enabling collaboration between health 
professionals and increasing education and 
training at all levels.4

This study presents data from an interpro-
fessional education activity focusing on the 
transitions of care of a simulated patient. 
Effective interprofessional education is a key 
factor in developing a collaborative health 
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workforce.14,15 This can improve patient 
safety, functional status and outcomes while 
optimising limited health resources.16,17 The 
educational session brought together junior 
health professionals to learn the value of 
interprofessional practice in a controlled 
setting with a standardised simulated 
patient. Although its primary focus was 
enhancing interprofessional practice, the 
education initiative aligned itself with the 
WHO strategies to improve medication 
safety in transitions of care.

This study examines whether the presence 
of a pharmacist as part of an interprofes-
sional group provided additional benefit and 
safety for the simulated patient.

Methods
Research was undertaken as part of 

an interprofessional education activity 
comparing the impact of the presence 
of pharmacists on the performance of 
small interprofessional groups. An inno-
vative interprofessional education activity 
focused on the teaching of transfer of 
care was introduced in Christchurch, 
Aotearoa/New Zealand, in 2018. As part of 
their curriculum, participants from eight 
different health professional education 
courses were pre-allocated to small groups 
(9–11 members) to ensure as diverse a mix 
of professions as possible. 

Six pharmacy participants joined 227 
participants from seven other health profes-
sional training programmes: medicine (107), 
speech language therapy (SLT) (51), phys-
iotherapy (28), nursing (22), dietetics (9), 
social work (6) and occupational therapy 
(4). Participants were a mix of final year 
students (medicine, physiotherapy, dietetics 
and speech language therapy) and first year 
new graduates (nursing, social work, occupa-
tional therapy and pharmacy). The pharmacy 
participants were hospital intern pharma-
cists (not yet registered) or newly registered 
pharmacists who were new to practice in the 
clinical setting and therefore represented 
a similar level of clinical experience to the 
hospital intern pharmacists. All groups 
contained medicine, nursing, physiotherapy 
and speech language therapy; the other 
professions were represented as numbers 
allowed. If a profession was not represented 
in person, the group was provided with 
written input from the missing profession.

A virtual patient was created with 
complex health needs and high-risk factors 
for medication harm—elderly, female, 
cognitively impaired, polypharmacy, 
prolonged hospital stay, multiple transi-
tions of care, living rurally. Participants 
took part in a single 3.5-hour interprofes-
sional activity based around the transition 
of the simulated patient’s care from the 
point of admission to hospital after a stroke 
through to her transfer home. Groups were 
required to review her electronic medical 
records, reconcile her medications from the 
community, formulate a problem list and 
complete a discharge summary.

A total of 24 interprofessional education 
(IPE) groups’ discharge summaries were 
analysed. Six of the groups had a phar-
macist. This was primarily an educational 
activity. The groups without a pharmacist 
were provided additional assistance. They 
were able to access completed medication 
reconciliation at admission and detailed 
medication discharge information, including 
how the patient was managing her medi-
cations. Groups with a pharmacist were 
required to rely solely on the pharmacist’s 
contribution. The facilitator’s expectation 
was that the groups without a pharmacist 
would accurately translate the provided 
medication information directly into the 
discharge summary. 

Admission, discharge and medication 
recommendations were prepared by the 
pharmacist faculty member and used as the 
comparator or gold standard. A score sheet 
was created to classify and rate both positive 
and negative medication-related discharge 
information. 

Three process indicators were assessed: 
number of positive attributes, number of 
errors and sum of errors graded by severity. 

Positive attributes are information aiding 
safe transition of care to the community 
(Table 1). They include information about 
medication changes and the reasons 
for change, and evidence of transfer of 
information to both the patient and the 
community team as examples. The scoring 
system was developed by the interprofes-
sional faculty to compare each discharge 
summary against the exemplar discharge 
summary. A higher score correlates with the 
inclusion of more accurate, assessable and 
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informative medication detail for the patient 
and community team (see Appendix). 

Adverse discrepancies are referred to as 
errors (Table 2).17 Errors included medi-
cation errors: type, dosage and frequency, 
omissions, potential adverse drug reactions 
and interactions (Figure 2). Errors were 
allocated after comparison with the gold 
standard document. Each error was then 
assigned a severity grade based on a vali-
dated grading system.17 A multi-professional 
group of reviewers (general practitioners 
(2), hospital medical practitioners (2), senior 
nurses (2), pharmacists (2), university 
clinical skills teacher(1), social worker (1), 
speech language therapist(2), dietitian (1), 
physiotherapist (1)) scored each discharge 
summary independently. A focus group 
then allocated three scores for each group: 
positive attributes, the overall error score 
and the sum of the severity grades score. 
The sum of severity grade score was calcu-
lated by adding the grade of errors together 
(eg, one major Grade 4 error = score of four; 
two minor Grade 2 errors = score of four). 

A Mann-Whitney U test was undertaken 
for each category to compare the perfor-
mance of the groups that had a pharmacist 
present with the non-pharmacist groups, 
who received the written information only.

Ethics approval
University of Otago D18/120.

Results
A total of 233 participants allocated to IPE 

groups produced 24 discharge summaries. 
Six of the groups had a pharmacist member. 
One non-pharmacist group’s summary was 
removed from further analysis due to tech-
nical error with data input, leaving a total of 
23 documents for review. Differences in the 
performance of groups with a pharmacist 
(6) are compared to those without a phar-
macist (17). 

Each summary received three scores: 
positive attributes, the total number of 
errors and the sum of the severity of errors. 
Positive attributes ranged from 1–33 from 
a total of 37 available. The total number of 
errors for each group ranged from 1–13, 
whereas the sum of the severity of the errors 
ranged from 2–40 (see Figure 1). 

The type of errors and discrepancies are 
shown in Figure 2.

Comparison of the positive attributes 
scores revealed a significant difference 
between the groups with a pharmacist 
(Md=27.0, n=6) and those without (Md=16.0, 
n=17), U=9.0, p=.003, r=.62 representing a 
large effect size. Groups with a pharmacist 
included significantly more information to 
aid safe transition of care to the community.

There was no difference in the number of 
errors when comparing the groups with a 
pharmacist (Md=1.5, n=6) to those without 
(Md=3.0, n=17), U=24.5, p=.057, r=.40. 
However, there was a significant difference 
between the sum of the errors, graded for 
severity, for the groups with a pharmacist 
(Md=3.0, n=6) and the groups without a 
pharmacist (Md=6.0, n=17), U = 14.0, p = .009, 
r = .54, which also shows a large effect size. 

Severity scoring suggests that the errors 
in the groups without a pharmacist, who 
relied on the written notes alone, had the 
potential to cause significantly more harm to 
the patient.

Discussion
In this study, groups with an in-person 

pharmacist demonstrated a clear safety 
benefit. Their discharge summaries had 
more accurate, accessible and informative 
medication detail for the patient and the 
community team, as evidenced by the 
higher positive attributes score. Although 
there was no significant difference in the 
absolute number of errors and discrep-
ancies between the groups with and without 
a pharmacist, there was a reduction in the 
severity of the errors when assessed for 
potential impact. These differences are 
notable as the groups without a pharmacist 
had access to all of the accurate information 
and either omitted it or represented it incor-
rectly in their discharge summaries. This 
is concerning because it reflects current 
clinical practice, where non-pharmacist 
authors of discharge summary documents 
are required to accurately convey safe and 
comprehensive medication management 
plans. 

A strength of this study is that the same 
patient material was used to create 24 
summaries that could be directly compared. 
As this was a simulated patient, results 
could be compared with a gold standard. 
This contributed to the high medication 
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Table 2: Grading of severity of medication errors.17

Grade of error Result of error Example from this case

1: Insignificant Could not possibly lead to harm No mention of reason for starting 
escitalopram 

2: Minor Small risk of causing harm, or very 
short-lived problems, that does not cause 
extended hospital stay

St John’s wort not mentioned 
in summary—increased risk of 
bleeding

3: Moderate Might increase the duration of hospital 
stay or cause significant, but not severe, 
discomfort of a non-permanent nature

Clopidogrel, aspirin and dabiga-
tran prescribed—increased risk of 
bleeding

4: Major Might lead to permanent patient injury Potential for ‘triple-whammy’ 
contribution to renal failure with 
bendroflumethiazide, cilazapril 
and diclofenac

5 Catastrophic Might lead to severe patient injury and 
death

No medications listed implying 
cessation of all medications

Table 1: Classification and weighting of positive attributes in the discharge documentation.

Positive scores aiding safe transition of care to community Scoring

Medication listed with correct dose 6

Medication change documented with reason for change 18

Specific medication information to general practitioner 1

Information to patient/family 2

Holistic approach to medication management 1

Correct adverse drug reactions documented 1

Medication adherence aids discussed (eg, blister packaging) 1

Medication information card provided for patient 1

Aiding transition from hospital to community pharmacy (eg, referral for community 
pharmacist review)

1

Rural delivery anticipated 1

Complementary and alternative medicines discussed 4

Total 37
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Figure 1: Medication management of groups showing sum of positive attributes (+ve) with number of 
errors and sum of graded errors below (-ve). Arranged by positive attributes.
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Figure 2: Frequency of medication error categories, as assigned by the multi-professional faculty.
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discrepancy, error and omission rates shown 
in this study. In reality it is difficult to detect 
this level of detail, positive and negative, in 
discharge summary documents. Hence the 
value of this study. Grading systems have 
been created to quantify the level of actual 
or potential harm. A validated tool was used 
to grade the severity of errors in this study.17

Studies of medication errors and phar-
macist intervention often rely on trigger 
tools, which has the potential to miss minor 
errors and omissions.11 The complexity of 
the case, and the junior level of participants, 
may also have contributed to the level of 
discrepancies, errors and omissions. All 
groups had at least one error or omission.

Electronic medication management 
systems have attempted to mitigate medica-
tion-related harm. Many hospitals in New 
Zealand have electronic medicine recon-
ciliation (eMR) and electronic prescribing 
(eg, MedChart).1 A finalised eMR transfers 
through to the discharge summary. Elec-
tronic medication management systems 
have been shown to reduce discrepancies 
and errors.18 Medicine reconciliation, 
targeted at admission, is also used as a 
tool to help mitigate the risk of harm from 
medication errors. Although this study was 
consistent with a recent Cochrane review of 
pharmacist-led interventions, which found 
insufficient evidence proving a reduction 
in actual or potential medication errors,20 
this study was able to demonstrate a safety 
benefit and improved quality of discharge 
documentation in the groups with an 
in-person pharmacist. This highlights the 
difficulty in improving medication safety 
during the transitions of care.5,20 

The New Zealand Health Quality & 
Safety Commission (HQSC) recommended 
formally including the pharmacist in the 
multidisciplinary team and the discharge 
summary process, increasing medication 
reconciliation and improving the handover 
between hospital pharmacy and community 
pharmacy.1  Staffing of pharmacists at 
hospitals in New Zealand is well below the 
numbers recommended for a full clinical 
service.21 To help mitigate the impact of low 
staffing on patient care, a risk assessment 
tool can be used to identify patients at 
higher risk of harm due to medication-re-
lated events. Prior studies have shown that 
patients at higher risk for medication errors 

are females over 65 on high-risk medications 
who have polypharmacy, multi-morbid-
ities, impaired cognitive function and low 
health literacy..22–24 High-risk patients have 
higher rates of unplanned admission and 
readmission due to medication issues.11,23–25 
These factors, together with ethnicity, recent 
hospital admissions and use of high-risk 
medication, are combined to produce a 
numerical score that facilitates distribution 
of limited pharmacist resource.

All transitions of patient care are 
recognised as high risk for medication 
errors due to miscommunication.1 Errors 
and discrepancies are caused by a combi-
nation of medication, provider and patient 
and systems factors; therefore, a range of 
sustainable strategies needs to be developed 
and implemented.4

By having the pharmacist involved in 
more than just the education session, the 
interprofessional education session aligned 
itself well with the WHO strategies to 
improve medication safety in transitions of 
care:4

1. Formal structured processes for medi-
cation reconciliation at all transitions 
of care.
• The session described in this 

study concentrated on the transi-
tions of care, requiring accurate 
medication reconciliation on 
admission and again following a 
lengthy hospital stay.

2. Partnering with family to ensure the 
patient is able to manage medicines 
safely.
• The IPE session used an actor as 

the patient’s daughter, to convey 
and receive medication infor-
mation to and from participants 
in the session. The discharge 
summary document also requires 
completion of the ‘information to 
patient and family’ section. 

3. Prioritising patients at high risk of 
medication-related harm for medi-
cation reconciliation and enhanced 
support.
• The simulated patient case 

complexity reflects the high-risk 
factors associated with medica-
tion-related harm—female over 
65 years of age with multiple 
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co-morbidities, polypharmacy, 
low health literacy and cognitive 
impairment.

4. Implementing collaborative medi-
cation management between medical, 
nursing and pharmacy personnel, 
including increasing availability and 
access to undergraduate and post-
graduate education and training.
• This education session requires 

interprofessional collaboration to 
achieve the optimal outcomes for 
the patient.

5. Improve the quality and availability of 
information at transitions of care.
• Groups with a pharmacist were 

shown to provide more detailed, 
complete information to ensure 
the safe transition of the simu-
lated patient.

Contrary to some studies that haven’t 
shown a definite benefit from pharmacist 
involvement in the discharge process,19 the 
results of this study (with IPE as the setting) 
support including pharmacists in the inter-
professional team. Current staffing and 
in-hospital practice exposes patients to risks 
of physical harm and the health system itself 
to increased cost, with up to 97% of patients 
having a medication error, of whom poten-
tially a third will suffer harm and spend an 
average of 4.6 additional days in hospital 
as a result.11 Pharmacists may reduce 
potentially preventable readmissions due 

to medication management issues, which 
currently afflict 28% of inpatients.3 In line 
with the recommendations from the HQSC,1 
our study supports pharmacists being 
present along the patient journey to mitigate 
this harm.

Conclusion
This educational initiative, based around 

a credible patient profile and scenario, 
demonstrated that the presence of a phar-
macist within a multi-professional group 
led to higher positive attributes scores. This 
suggests improved accuracy and quality 
of the communication throughout the 
transition from tertiary to primary care. 
The pharmacist’s involvement led to less 
severe errors when errors were made. 
These findings were demonstrated in an 
educational activity, which differs from 
the real-life experience of discharge docu-
mentation creation. The results support the 
HQSC recommendation that a pharmacist be 
involved in more transitions of patient care. 
But due to the current pharmacist staffing 
restrictions, the emphasis is on medication 
reconciliation at patient admission, which 
often leaves risk at other transitions of care. 
Although this is a small observational study 
of an educational activity, it suggests the 
addition of a pharmacist in the discharge 
team should result in less medication-re-
lated harm to the patient in the community 
post discharge, reduced readmissions and 
reduced costs to the health system.
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Appendix
Classification of positive attributes of discharge documentation
Medication list for discharge documentation

Medications prior to  
admission

Discharge medications Change Reason/comment

Cilazapril 2.5mg tablet
2.5mg PO mane

Stopped Cough with ACE 
inhibitors

Metoprolol 47.5mg: modified 
release tablet
47.5mg PO mane

Metoprolol 95mg: modi-
fied release tablet
95mg PO mane

Increased AF

Metformin 500mg tablet
500mg PO mane

Metformin 500mg tablet
500mg PO BD

Increased Poor diabetes control

Warfarin 1mg tablet: Marevan 
1/2mg PO mane

Stopped Changed to Dabig-
atran

Diclofenac 25mg tablet: en-
teric coated
25mg PO TDS PRN

Stopped Increased bleeding 
risk with anticoagu-
lants 

Dabigatran 110mg Capsule
110mg PO BD
Or
Dabigatran 75mg Capsule
75mg PO BD

New AF

Escitalopram 10mg tablet
10mg PO mane

New Low mood

Atorvastatin 40mg tablet
40mg PO mane

New Stroke prevention. GP 
to increase to 80mg 
as tolerated

Paracetamol 500mg tablet
1g PO QID PRN

New Joint pain
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Checklist for positive attributes to discharge documentation 

Check list

Medication listed with correct 
dose 
1 point per medication 
6 potential points available

Metoprolol PO 95mg

Metformin 500mg PO BD 

Dabigatran 110 or 75mg PO BD 

Escitalopram 10mg PO mane 

Atorvastatin 40mg po mane 

Paracetamol 1g QID PRN 

Medication changed with reason 
for change
1 point per medication change 
mentioned
1 point per reason for medication 
change 
18 potential points available 

Atorvastatin 40mg PO mane—start-
ed for stroke prevention

Cilazapril stopped—cough

Metoprolol increased 47.5 to 95mg—
AF

Metformin increased 500mg mane to 
BD—poor control

Warfarin—stopped changed to 
dabigatran

Diclofenac stopped—increased 
bleeding risk

Dabigatran started at 110 or 75mg 
BD for AF and renally adjusted

Escitalopram 10mg mane—low 
mood

Paracetamol 1g QID PRN—started for 
joint pain

Specific medication information to 
General Practitioner
1 point available

eg, Atorvastatin to increase to 80mg 
as tolerated

Information to patient / family
2 points available

Holistic approach to medication 
management
1 point available
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Check list

Correct Adverse Drug Reactions 
Documented
1 point available

ACE inhibitors—cough
Penicillin—anaphylaxis

Medication adherence aids dis-
cussed
1 point available

eg, blister packaging of medications

Medication Information Card pro-
vided for patient / family
1 point available

eg, yellow medication card

Aiding transition from hospital to 
community pharmacy
1 point available

eg, referral for community pharma-
cist review

Rural delivery anticipated
1 point available

eg, contacted community pharmacy

Complementary and Alternative 
medicines discussed. 
1 point per CAM 
1 point per reason for the change
4 potential points available 

St John’s wort stopped due to inter-
action with anticoagulants
Omega three stopped due to in-
creased risk of bleeding

Potential total score: 37 Team score:
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How has contraceptive 
provision at Family Planning 

clinics in Aotearoa  
New Zealand changed 

between 2009, 2014 and 2019: 
a cross-sectional analysis

Beth Messenger, Amy Beliveau, Mike Clark, Caroline Fyfe, Alison Green

ABSTRACT
AIM: To investigate changes in contraceptive starts among Family Planning clients in 2009, 2014 and 2019.

METHODS: National data of 75,825 contraceptive starts of clients at Family Planning clinics in New Zealand 
in 2009, 2014 and 2019 were analysed to measure changes in contraceptive starts across the three points in 
time. Data were analysed by age and ethnicity at each point in time, and by deprivation in 2019.

RESULTS: After being adjusted for age and ethnicity, there was a significant decline in the proportion of 
starts for the combined oral contraceptive pill (43% to 23%), the progestogen-only pill (22% to 13%) and 
Depo Provera (15% to 12%) from 2009 to 2019. There was a significant increase in the proportion of starts 
for implants (0.7% to 22%) and intra-uterine contraception (19% to 30%). There were significant differences 
in contraceptive starts between ethnicities and levels of deprivation.

CONCLUSIONS: There was an overarching trend of increasing long-acting reversible contraceptive (LARC) 
starts from 2009 to 2019 among Family Planning clients across all age groups and ethnicities. There were 
also differences in the types of contraceptive starts by ethnicity and deprivation. Information about 
contraceptive use and changes over time, by age and ethnicity, is essential for evidence-based policy, 
funding decisions and ensuring equitable access to contraception.

Advances in contraception are rec-
ognised as one of the great public 
health achievements of the twentieth 

century.1 But despite its importance, there 
has been little research in New Zealand 
about contraceptive use. In 2019, the Min-
istry of Health published the first national 
report on contraceptive use since 1999.2 The 
2019 report was based on data collected 
through the 2014/2015 annual New Zealand 
Health Survey. That data provide a snapshot 
of contraceptive use at one point in time but 
no information about changes over time. 
The Health Quality & Safety Commission’s 
Atlas on Healthcare Variation recently 
reported data3 on contraceptive provision 
in 2018/2019. However, the data were 
incomplete because the report utilised only 

prescription data, which does not include all 
available contraceptive methods. Data about 
the type of contraception used and changes 
in contraceptive use over time are essential 
for informing funding and policy decisions, 
including service provision planning. This 
is because the type of contraceptive used 
impacts how services are provided. 

There are many types of contraceptives 
available in New Zealand, but not as many 
options as are available worldwide. In 
New Zealand, short-acting contraceptive 
options include the combined pill (COC) 
and the progestogen-only pill (POP), which 
are prescribed for a period of three to six 
months per prescription, and the injection 
(Depo Provera), which is delivered by a 
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health practitioner every three months. 
Long-acting reversible contraceptive (LARC) 
options available in New Zealand include 
the implant (two hormone-releasing rods 
placed under the skin on the arm); non-hor-
monal copper intra-uterine device (IUD); 
and the hormone-releasing intra-uterine 
system (IUS). All three LARCs must be 
inserted by a trained health practitioner and 
replaced every three to ten years depending 
on the type. 

LARCs, especially intrauterine contra-
ception (IUC), have higher continuation rates 
than shorter-acting methods,4 indicating 
that women are likely to be satisfied with 
them. LARCs are considered first-line contra-
ception for younger and nulliparous women 
(women who have not given birth).5 LARCs 
are highly effective at preventing preg-
nancy. IUS has therapeutic benefit beyond 
preventing pregnancy and is also used for 
treatment of heavy menstrual bleeding and 
endometrial protection (the prevention 
of abnormal cellular changes that can 
progress to endometrial cancer). Although 
LARCs have higher up-front costs, interna-
tional research has proven they are highly 
cost-effective.6 There is research overseas 
of increasing LARC use7–9 and some inves-
tigation of LARC use in New Zealand in the 
context of abortion, which indicates greater 
use.10–12,3 

Most primary care providers in New 
Zealand have been prescribing oral contra-
ceptives in standard consultations for 
decades, and Depo Provera is also available 
through most primary care providers. 
There are fewer primary care providers 
trained to provide LARCs. Which of these 
contraceptives are most commonly used has 
implications for planning how, where and 
by whom services are provided.

Some barriers to contraception have been 
identified through New Zealand research. 
Barriers contribute to inequitable access to 
sexual and reproductive health services and 
health outcomes. To date, identified barriers 
include: cost; lack of primary care providers 
trained in providing a comprehensive range 
of contraceptives, particularly LARCs; lack of 
youth-friendly services; limited awareness 
of the range of contraceptives; poor referral 
pathways; and the health literacy of patients 
and practitioners.12–17 Barriers vary by the 
type of contraceptive, which contributes to 

inequitable access to a full range. 
There are different costs associated with 

getting contraception in New Zealand 
depending on the type of contraceptive and 
the provider. PHARMAC, the national drug 
purchasing agency, decides which contra-
ceptives are funded. A funded contraceptive 
is free, except for a $5 pharmacy fee if 
there is a prescription. A range of funded 
oral contraceptives, Depo Provera and the 
IUD have been funded for decades. During 
the timeframe of this research, PHARMAC 
began funding the Jadelle contraceptive 
implant (2010) and the Mirena and Jaydess 
IUSs (November 2019). Prior to PHARMAC 
funding these devices, they cost hundreds 
of dollars and, therefore, were not an 
affordable contraceptive option for many.

A visit to a health provider for contra-
ception is another cost. Costs of a 
consultation can vary considerably 
depending on the provider and the type 
of contraception. At Family Planning, 
all appointments for any type of contra-
ception are free for people under age 22, 
and appointments are always $5 for people 
who meet government low-income criteria. 
These clients may still need to pay a $5 fee 
to collect a prescription from the pharmacy, 
and some may need to pay a $10 dressing fee 
for an implant, but there are no other costs. 
Family Planning clients who do not meet 
government low-income criteria pay higher 
fees for a visit, but fees for a contraceptive 
consultation do not vary by the type of 
contraceptive started, although sometimes 
clients may need two visits to get a LARC.

The primary aim of this research was to 
describe changes in the provision of contra-
ceptive starts to Family Planning clients 
in 2009, 2014 and 2019, including by age, 
ethnicity and deprivation. This information 
is essential to inform funding and policy 
decisions, such as service provision planning 
at Family Planning and across primary care. 

Methods
Ethics

The New Zealand Health and Disability 
Ethics Committees (HDEC) was contacted 
regarding ethical approval. The research 
project was considered to involve minimal 
risk given the use of anonymised admin-
istrative data and was deemed outside the 
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scope of the Health and Disability Ethics 
Committee review (letter 29 October 2019).

Setting
Family Planning is a national not-for-profit 

organisation operating 23 full-service clinics 
as well as school and community-based 
services. Contraceptive provision at Family 
Planning differs from provision at other 
health services in New Zealand as Family 
Planning health practitioners are trained to 
offer the full range of contraceptive options. 

Sample
De-identified administrative data about 

contraceptive starts provided to Family 
Planning clients in 2009, 2014 and 2019 were 
obtained from the patient management 
system used by Family Planning health 
practitioners. A contraceptive start was 
defined as any first supply of an oral contra-
ceptive or Depo Provera (non-LARCs) or any 
insertion of a LARC.

Data preparation
All contraceptive starts for clients aged 

15 and over were included in the dataset. 
Clients under age 15 were excluded because 
of small numbers and the high proportion 
of contraceptives used for other purposes in 
this age group. Male and female condoms 
were excluded as a contraceptive start as 
they are rarely the sole method of contra-
ception provided at Family Planning. The 
vaginal ring, the contraceptive patch and 
the diaphragm were also excluded as the 
numbers were insufficient for analysis. 
Family Planning does not provide tubal 
ligation and no longer provides vasectomy. 
Family Planning did not distinguish between 
the two intra-uterine contraceptive (IUC) 
methods in reporting data until 2013. 
Therefore, it was only possible to disag-
gregate IUC into IUD and IUS in data analysis 
of contraceptive starts in 2014 and 2019.

Data were not disaggregated by gender 
and anyone accessing contraception was 
included in this research, regardless of 
their gender identity. Age was grouped into 
five-year age bands for the analysis. Māori 
clients were used for the standard (default) 
population structure to which age was 
adjusted; ethnicity was prioritised according 
to Ministry of Health ethnicity data 
protocols, where individuals who report 
more than one ethnicity are assigned to one 
ethnic group based on a priority list. Priori-

tisation helps ensure that, when individuals 
are assigned to only one ethnic group, 
ethnic groups that are a small proportion of 
a population but a key focus for policy are 
not overshadowed by larger ethnic groups.18 
For analysis of ethnicity data, modified Stats 
NZ Tier 1 level categories were used, and 
European, Middle Eastern/Latin American/
African, Other and Residual were aggregated 
into one category called ‘European/Other’. 
Clients in the residual category who did 
not report an ethnicity varied by year with 
decreasing percentages in 2009, 2014 and 
2019 (8.6%, 3.8% and 2.0%, respectively). 

Client data were analysed by depri-
vation quintile using the New Zealand 
Index of Deprivation 2018 (NZDep2018).19 
NZDep2018 combines nine variables from 
the 2018 census that reflect eight dimensions 
of deprivation: communication, income, 
employment, educational qualifications, 
social support, home ownership status, 
living conditions and living space. Quintile 1 
is a low-deprivation community and quintile 
5 a high-deprivation community.20 

Previously geocoded address co-ordinates 
were matched to 2018 census meshblocks so 
that they could be linked to the NZDep2018 
using ArcGIS Pro mapping software. Co-or-
dinates were removed before a unique 
identifier was used to link deprivation data 
to the main Family Planning dataset. Valid 
geocoded address co-ordinates were only 
available for 2019. 

Analysis
Contraceptive starts for each contra-

ceptive method as a proportion of all starts 
were calculated for the years 2009, 2014 
and 2019 and adjusted for age and ethnicity. 
Analysis was undertaken to determine 
effect modification by five-year age bands 
(15 years to 50+ years), prioritised ethnicity 
and NZDep2018 deprivation quintiles for the 
2019 dataset.

Regression analysis was undertaken in 
SAS 9.4 using a generalised linear (GLM) 
model to identify differences in contra-
ceptive use between age groups and 
ethnicities for the years 2009, 2014 and 
2019, as well as across those three years. 
The regression model adjusted for potential 
confounding by ethnicity and age. It was not 
possible to adjust for deprivation quintile as 
this information was only available for the 
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2019 dataset. Adjusted rate ratios (aRR) are 
reported using 95% confidence intervals. 
The reference group for the rate ratios is the 
new starts from 2009. Results with p-values 
of p<0.05 were considered statistically 
significant.

Results
Contraceptive starts 

The number of clients provided with 
contraceptive starts at Family Planning 
increased from 2009 to 2014 and again 
from 2014 to 2019 (Table 1), with an overall 
increase of 17% from 2009 to 2019. An 
increasing proportion of Family Planning 
clients starting contraception were Māori, 
Pasifika and Asian. Over 55% of clients 
starting contraception at Family Planning 
were under age 25, although the proportion 
of clients under 25 presenting for contra-
ceptive starts declined from 2009 to 2019.

Changes in contraceptive starts
There were statistically significant 

declines in the proportion of some starts 
from 2009 to 2019 (Figure 1): 

• COC, from 43% to 23% (adjusted rate 
ratio (aRR) 0.59, 95% CI 0.57–0.60)

• POP, from 22% to 13% (aRR 0.58, 95% 
CI 0.56–0.61)

• Depo Provera, from 15% to 12% (aRR 
0.82, 95% CI 0.78–0.86). 

And there were statistically significant 
increases in the proportion of other starts 
from 2009 to 2019: 

• Implants, from 0.7% to 22% (aRR 
29.85, 95% CI 25.59–34.82) 

• IUC, from 19% to 30% (aRR 1.45, 95% 
CI 1.39–1.50). 

The greatest increase in implant starts 
occurred between 2009 and 2014, when they 
increased from 0.7% to 15% (aRR 20.00, 95% 
CI 17.13–23.36). There was also a statistically 
significant increase in IUS starts, from 9% to 
15% (aRR 1.60, 95% CI 1.52–1.68), between 
2014 and 2019. The small increase in IUD 
starts over this period was not significant.

Changes in contraceptive starts  
by age

Table 2 presents LARC starts by age 
group as a proportion of all contraceptive 
starts for the years 2009, 2014 and 2019. 
The (ethnicity-adjusted) rate ratio, calcu-

lated using regression analysis, shows the 
difference in LARC starts between 2009 and 
2019. There was a statistically significant 
increase in LARC starts for all age groups 
between 2009 and 2019, except for age 50 
and over, because numbers were too small 
for the detection of statistical significance. 
The increase in the proportion of LARC 
starts between 2009 and 2019 was greatest 
in the 15–19 year age group, in which starts 
increased from 3% to 33% (aRR 13.03, 95% 
CI 11.31–15.00).

Changes in contraceptive starts by 
ethnicity

The proportion of COC starts was greater 
among European/Other and Asian compared 
to Māori and Pasifika clients across all years 
(Figure 2). There was a statistically significant 
reduction in the proportion of starts for COC 
between 2009 and 2019 among all ethnicities 
(Figure 2). The greatest reduction was among 
Pasifika clients (aRR 0.52, 95% CI 0.44–0.61). 
There was a statistically significant reduction 
in the proportion of starts for POP between 
2009 and 2019 among all ethnicities. 

The proportion of Depo Provera starts 
among Māori and Pasifika clients was 
greater than European/Other and Asian 
ethnicities across all years. There was a 
statistically significant reduction in propor-
tions of starts for Depo Provera between 
2009 and 2019 among all ethnicities. Depo 
Provera starts declined from 26% to 19% 
among Māori clients (aRR 0.77, 95% CI 
0.70–0.85), from 22% to 13% among Pasifika 
clients (aRR 0.65, 95% CI 0.54–0.78) and from 
14% to 11% among European/Other clients 
(aRR 0.88, 95% CI 0.83–0.94).

There was a statistically significant 
increase in the proportion of starts for IUC 
among European/Other clients between 2009 
and 2019 from 16% to 33% (aRR 1.76, 95% CI 
1.68–1.84), but changes were not statistically 
significant for Māori or Asian clients. There 
was a statistically significant reduction in 
IUC starts for Pasifika clients from 25% to 
19% from 2009 to 2019 (aRR 0.65, 95% CI 
0.55–0.76).

Between 2014 and 2019 there was only a 
statistically significant increase in IUD starts 
among European/Other clients from 14% 
to 15% (aRR 1.13, 95% CI 1.07–1.19), while 
IUS starts increased significantly among all 
ethnicities except Pasifika. IUS starts among 
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Table 1: Contraceptive starts at Family Planning by year and sociodemographic characteristics.

Year
 

2009 2014 2019

(count) (%) (count) (%) (count) (%)

Total new starts 23,125 25,582 27,118

Age band

 19 and under 9,068 39.2 8,430 33.0 8,310 30.6

 20–24 5,477 23.7 6,764 26.4 6,893 25.4

 25–29 3,197 13.8 3,962 15.5 4,455 16.4

 30–34 2,092 9.1 2,563 10.0 3,000 11.1

 35–39 1,692 7.3 1,764 6.9 2,068 7.6

 40–44 1,048 4.5 1,338 5.2 1,428 5.3

 45–49 477 2.1 651 2.5 802 3.0

 50 and over 74 0.3 110 0.4 162 0.6

Ethnicity

 Māori 3,347 14.5 4,065 15.9 4,646 17.1

 Pasifika 1,059 4.6 1,327 5.2 1,749 6.5

 Asian 1,559 6.7 2,284 8.9 3,251 12.0

 NZ European/Other 1,7160 74.2 17,906 70.0 17,472 64.4

NZDep2018 Quintile

 1 (low deprivation) 4,541 16.8

 2 5,038 18.6

 3 5,471 20.2

 4 5,791 21.4

 5 (high deprivation) 5,989 22.1

Not known         2,88 1.1

European/Other clients increased from 10% 
to 18% (aRR 1.65, 95% CI 1.56–1.74), while 
IUS starts among Māori increased from 
6% to 9% (aRR 1.35, 95% CI 1.16–1.58). The 
proportions of IUS starts among Māori and 
Pasifika clients were far smaller than for 
European/Other and Asian clients in 2019. 

Between 2009 and 2019 there was a very 
strong, statistically significant increase in 
starts for implants among all ethnicities. 
This was greatest among Pasifika clients, for 
whom implant starts increased from less 
than 1% to more than 42% (aRR 74.02, 95% 
CI 33.14–165.34). The increase for Māori 
clients was also very large, from less than 
1% to 29% (aRR 72.12, 95% CI 42.59–122.11). 

Additional data are presented in a supple-
mentary table: the type of contraceptive 
start as a proportion of all contraceptive 
starts by ethnicity (age-adjusted), presented 
as percentages and 95% CIs for three time 
periods, with rate ratios calculated for 
2014:2009, 2019:2014 and 2019:2009. 

Contraceptive starts by deprivation 
in 2019

Table 3 presents contraceptive starts 
by contraceptive type as a proportion of 
all contraceptive starts in 2019 for depri-
vation quintiles 1 (Q1, least deprived) and 
5 (Q5, most deprived). The (ethnicity- and 
age-adjusted) rate ratio, calculated using 
regression analysis, shows the difference in 
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Table 2: LARC starts by five-year age bands (adjusted for ethnicity) presented a percentage of all contra-
ceptive starts with 95% CIs for three time periods, with rate ratios calculated for 2019:2009

Age 
group

LARC starts as a percentage of all contraceptive starts Adjusted rate ratio 
2019: 2009 (CI)

2009
% (95% CI)

2014
% (95% CI)

2019
% (95% CI)

15–19 3 (.20–3) 20 (19–21) 33 (32–35) 13.03 (11.31–15.00)**

20–24 13 (12–14) 33 (31–34) 49 (47–51) 3.67 (3.39–3.98)**

25–29 28 (26–30) 45 (43–48) 61 (59–64) 2.15 (1.99–2.31)**

30–34 40 (37–44) 54 (51–57) 67 (64–71) 1.63 (1.51–1.77)**

35–39 52 (48–56) 64 (60–69) 75 (70–79) 1.39 (1.28–1.52)**

40–44 58 (52–64) 67 (62–73) 74 (69–80) 1.28 (1.16–1.41)**

45–49 55 (45–67) 67 (62–77) 74 (67–82) 1.33 (1.15–1.54)**

50 and 
over

49 (32––73) 60 (40–89) 77 (55–100) 1.59 (1.09–2.33)

**p < 0.0001

Figure 1: Percentage of type of contraceptive start, as a proportion of all starts (adjusted for age and 
ethnicity), for 2009, 2014 and 2019 with 95% CIs.
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Figure 2: Percentage of type of contraceptive start, as a proportion of all starts, by ethnicity (adjusted 
for age) for 2009 and 2019 with 95% CIs.

Table 3: Contraceptive starts by deprivation quintile (adjusted by age and ethnicity) presented as per-
centages and 95% CIs for three time periods, with rate ratios calculated for Q1:Q5.

Type of contraceptive start as percentage of all contraceptive starts % (95% CI)

Contraceptive method Quintile 1 
% (95% CI)

Quintile 5
% (95% CI)

Adjusted rate ratio 
(Q1 : Q5)

COC 27 (24–30) 19 (17–21) 1.33 (1.20–1.46)**

Depo Provera 8 (7–9) 18 (16–20) 0.54 (0.47–0.63)**

POP 12 (11–14) 14 (13–15) 0.88 (0.77–1.01)

Implant 18 (16–20) 32 (30–35) 0.74 (0.67–0.83)**

IUC 37 (34–41) 24 (22–26) 1.37 (1.26–1.49)**

IUD 16 (14–18) 13 (12–14) 1.13 (1.00–1.28)

IUS 21 (19–23) 11 (10–12) 1.64 (1.45–1.85)**

**p<0.0001
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contraceptive starts between quintiles 1 and 
5. Overall, there were differences in contra-
ceptive starts by deprivation quintile in 2019 
(Figure 3), with clients in high-deprivation 
communities having a greater proportion 
of Depo Provera and implant starts and a 
lower proportion of COC and IUS starts. 
The differences between contraceptive 
starts in deprivation quintiles 1 and 5 were 
statistically significant for each method of 
contraception except IUD and POP. There 
was no statistically significant difference 
in proportion of LARC versus non-LARC 
contraceptive starts between any of the 
deprivation quintiles.

Discussion
The proportions of different contracep-

tives started by Family Planning clients 
has changed significantly during the past 
decade. The increase in contraceptive starts 
at Family Planning from 2009 to 2019 likely 
reflects clients shifting to LARCs. There were 
large increases in LARC starts and a corre-
sponding decline in non-LARC starts. These 
changes were observed across almost all age 
groups and ethnicities. 

The use of the implant surged between 
2009 and 2014, whereas IUC starts increased 
more steadily across all three years. Disag-
gregating IUC in 2014 and 2019 showed 
there was only a statistically significant 
increase in starts for IUS, not IUD. 

The greatest change in contraceptive starts 
by ethnicity was the increase in implant 
starts among Māori and Pasifika clients 
from 2009 to 2019. Proportions of IUS starts 
increased significantly across all ethnicities 
except Pasifika from 2014 to 2019, although 
the rate of increase for Māori was less than 
for European/Other.

Family Planning clients in all deprivation 
quintiles accessed LARCs in 2019. However, 
there were differences between quintiles 1 
and 5 in the type of LARCs started. Depri-
vation data show a strong correlation 
between deprivation quintile and IUS starts, 
with a smaller proportion of IUS starts in 
high-deprivation communities. There were 
higher proportions of implant starts among 
clients in high-deprivation areas.

There were differences in contraceptive 
starts that do not seem to relate to the cost 
of the device or the consultation. Of interest 
are the lower proportions of starts of oral 
contraceptives among Māori and Pasifika 
and the greater proportions of starts for 
Depo Provera. These trends were the same 
among clients in high-deprivation areas. 

There are limitations to this research, 
including the use of contraceptive starts as 
a measure of changing contraceptive use. 
This study does not provide any information 
about continuation rates, so although it 
explores what contraception was initiated, it 
is not clear whether clients continued using 

Figure 3: Percentage of type of contraceptive start, as a proportion of all starts, by deprivation quintile 
(adjusted by age and ethnicity) for 2009, 2014 and 2019, with 95% CI.
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the method of contraception chosen. Inter-
national literature provides some guidance 
and indicates that LARCs have the highest 
continuation rates.4 Additionally, every LARC 
insertion was considered a start, but some 
may actually have been replacing expired 
LARCs or an expelled IUC. Nonetheless, the 
increase in implant use from 2009 to 2014 
is likely a true reflection of the increase, as 
there were so few implants inserted in 2009. 

There are a small number of Family 
Planning clients using contraceptives exclu-
sively for purposes other than preventing 
pregnancy. It was not practical to access 
client records to identify and remove these 
clients from the dataset. 

As noted earlier, ethnicity data were not 
complete, as some Family Planning clients 
did not report an ethnicity, and these 
clients were included in the European/
Other category. This may have influenced 
findings. Additionally, this analysis is limited 
by the use of prioritised ethnicities and only 
four broad ethnic groups, because these 
approaches do not reflect the diversity 
within the categories (eg, the range of Pacific 
cultures within the Pasifika category) or 
self-identification with multiple ethnicities.

Despite its limitations, this research 
provides useful information about changing 
contraceptive starts at Family Planning 
clinics and differences by ethnicity and 
deprivation.

A strength of this research is that at Family 
Planning, unlike many other healthcare 
providers, the type of contraceptive start 
generally does not determine the cost of the 
consultation, and clients can access the full 
range of funded contraceptives available. 
Starting a funded LARC is not necessarily 
more expensive for the client than starting 
a funded short-acting method of contra-
ception. There is a $10 dressing fee for some 
clients starting a LARC and a $5 prescription 
fee for oral contraceptives and IUS. There 
are few other differences in costs.

A far greater proportion of Family 
Planning clients started LARCs in 2014 
compared to the Ministry of Health 
2014 survey data.2 Among 20–24 and 
25–29-year-olds, LARC starts were 33% and 
45% respectively, compared to about 14.5% 
reported to the Ministry of Health. This 
likely reflects that Family Planning clients 

have access to the full range of contracep-
tives, whereas LARCs are often not available 
through other primary care providers.

The significant increases in LARC starts at 
Family Planning is consistent with interna-
tional and New Zealand research.9,11 LARCs 
are important and valuable options, and this 
research shows that clients are increasingly 
choosing them. LARCs offer a ‘fit and forget’ 
method, which appeals to many people. 
Although there are greater up-front costs 
associated with LARCs, in the long term 
LARCs are cost-effective to health systems6 
and users because they do not require 
repeat visits for injections or prescriptions 
and are highly effective contraceptives.

The changes in contraceptive starts at 
Family Planning provide important policy 
and funding considerations at the systems 
level and at the point of care.

This research shows very clearly the 
impact of PHARMAC funding the implant. 
This provides strong evidence that the cost 
of the contraceptive device was a barrier 
to accessing implants prior to the funding 
decision. 

PHARMAC has only funded IUS for contra-
ception since November 2019. Before then, 
the device cost $340. The full impact of this 
funding change cannot yet be detected, 
due to the timeframe of this research. 
This research shows higher uptake of IUS 
in low-deprivation communities, which 
suggests cost was a barrier to accessing this 
type of contraception. 

Given that cost of the device is a clear 
driver of observed differences in implant 
and IUS starts among Family Planning 
clients, it is worth considering any other 
costs associated with accessing contra-
ceptives, and how these barriers could be 
removed, including whether there are any 
other unfunded methods of contraception 
that would help meet the contraceptive 
needs of New Zealanders. 

The increase in LARC use has implications 
for service provision. Any contraceptive 
start consultation is more complex than one 
for a repeat of a non-LARC. For example, 
health practitioners need to take time to 
discuss all contraceptive options, health 
impacts and fears about side effects and 
teach correct use of the contraceptive. LARC 
starts require longer, procedural consulta-
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tions with clients, which includes obtaining 
written informed consent. The insertion 
itself takes time and health practitioners 
need to offer clients options for support 
for an insertion, such as having a friend 
or partner, whānau or other staff present. 
To promote health equity, considerations 
like health literacy and cultural differences 
(eg, concerns about exposing one’s body21) 
must be paramount in the consultation. 
In 2021, contraceptive provision is more 
complex than writing a prescription for oral 
contraceptives. 

These findings indicate that cost and 
access to LARCs are not the only factors 
impacting differences in contraceptive 
starts. Other factors could include clinician 
or client preferences, as well as how services 
and health practitioners effectively commu-
nicate information about contraceptives 
to all clients in a way that can be under-
stood.12,13,21–24 Another factor for Māori could 
be whānau experiences of contraception. 
For example, family members share lived 
experience of Depo Provera or the implant, 
but not an IUC. If health equity is to be 
improved, there must be further investi-
gation about differences in contraceptive 
use by population group, particularly Māori 
and Pasifika, and also the factors driving 
differences.

The fact that Family Planning cannot 
meaningfully compare its contraceptive 
provision data to other primary care 
providers indicates that contraceptive 
data collection and analysis outside of 
Family Planning has not been prioritised 
in the health system. Despite that nearly 

all women will use contraceptives at some 
point in their lives, there is a significant gap 
in knowledge about contraceptive provision. 
This gap means that current policy and 
funding decisions about contraception 
provided in primary care are not evidence 
based and therefore cannot meaningfully 
improve equity of access. 

This research shows that, when they are 
available and affordable, LARCs will be used 
by a growing number of people. In order to 
promote equitable access to the full range of 
contraceptives, it is important that everyone 
has the opportunity to use LARCs—alongside 
all other available methods. Further 
research about contraceptive provision 
across primary care should inform policy 
and funding decisions, including addressing 
cost barriers to contraception, ensuring 
appropriate levels of funding for providers 
specialising in contraceptive provision, such 
as Family Planning, and comprehensive 
training for other primary care health 
providers. 

This research shows that there are differ-
ences in contraceptive starts by ethnicity 
and deprivation that cannot be explained 
simply by cost or access to a provider 
offering a full range of contraception. What 
drives these differences in contraceptive 
decision-making must be explored so that 
other potential barriers to equitable access 
to a full range of contraceptive options can 
be identified and addressed.

Supplementary 
material

• View the supplementary table online.

https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/6100b91043c20869686374a4_5018%20-%20supplementary%20table.pdf
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An evaluation of  
diagnostic tests in a 

case series of suspected 
leptospirosis patients seen 

in primary care
Lynsey Earl, Fang Fang, Ron Janes, Kristene Gedye,  

Nigel French, Julie Collins-Emerson, Jackie Benschop

ABSTRACT
AIMS: This study describes 47 presentations of suspected leptospirosis in general practice in New Zealand. 
Our primary aim was to assess the laboratory diagnosis of leptospirosis in these patients, by comparing 
polymerase chain reaction (PCR) tests, microscopic agglutination test (MAT) and culture results. 

METHODS: Patients suspected of leptospirosis were recruited from general practices in the Waikato 
(n=17) and Wairoa (n=30) between August 2011 and June 2015. Blood and urine samples were tested for 
leptospirosis at two diagnostic laboratories and one research laboratory using PCR tests, MAT and culture.  
RESULTS: Forty-seven patients were recruited for this study: 37 during the acute phase of the illness (within 
10 days of symptom onset) and 10 after the acute phase. Eleven of the acute phase patients (11/37, 30%) 
and two of the later phase patients (2/10, 20%) returned positive leptospirosis test results. The 11 acute 
phase leptospirosis positive patients had the following positive diagnostic tests: PCR and paired MAT 
(+/- blood culture) (n=3), PCR only (+/- blood culture) (n=4), paired MAT only (n=3) and blood culture only 
(n=1). Urine PCR (performed only on Wairoa patients) was the only positive test for two of these patients.  
CONCLUSION: About a quarter of farm workers and meat workers presenting to general practice with flu-like 
symptoms will have leptospirosis, but they will not be diagnosed unless appropriately tested, and then 
they may only test positive for some of the tests available. To increase the likelihood of making a diagnosis, 
clinicians should order multiple laboratory tests, including blood and urine PCR and a paired MAT. 

New Zealand has one of the highest 
incidences of leptospirosis among 
countries with a temperate climate.1 

In 2018, 110 cases of leptospirosis were 
notified in New Zealand.2 Of these, 70 were 
reported to be working in an occupation 
directly or indirectly exposed to production 
animals or wildlife.2 Notified cases, however, 
only represent approximately 2–8% of the 
true incidence.3 Under-reporting may occur 
due to patients with mild disease not seeking 
medical assistance,4 a lack of suspicion by 
the doctor,4,5 similarity to other febrile dis-
eases,6 poor availability or choice of diagnos-
tic tests5–7 and/or poor patient return rates 
for convalescent serology testing.8

Leptospirosis usually manifests as a 
biphasic, self-limiting, influenza-like illness 

but can also be subclinical.5,9 The acute 
phase of illness coincides with a leptospi-
raemia for approximately one week, when 
the most common symptoms are fever, 
a retro-orbital headache, myalgia and 
conjunctival suffusion.5,9 A second phase 
of illness appears with the development 
of antibodies and may consist of a milder 
fever, aseptic meningitis and uveitis.5,9 A 
severe form of leptospirosis (Weil’s disease 
or icteric leptospirosis) has case fatality 
rates of 5–15% and symptoms may include 
hypotension, pulmonary haemorrhage, 
post-hepatic jaundice and/or acute renal 
failure.5,9 

The diagnostic tests used for leptospirosis 
in New Zealand include the two serological 
tests, IgM ELISA and microscopic aggluti-
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nation test (MAT), the DNA-based polymerase 
chain reaction (PCR) and culture. Prior to 
DNA technology, Leptospira were classified 
serologically and different types are called 
serovars. New Zealand’s unique island bioge-
ography and history means that the country 
has only six endemic serovars. 

The IgM ELISA is used by some labora-
tories as an initial pre-screen. The ELISA, 
although more sensitive than MAT in 
the early stages of infection, is much less 
specific and is therefore not regarded as 
a confirmatory test. It also cannot predict 
the infecting leptospiral serovar. IgM ELISA 
positive sera are sent to the Institute of 
Environmental Science and Research (ESR) 
for MAT confirmatory serological testing 
using a panel of five of the leptospiral 
serovars known to be endemic in New 
Zealand (Leptospira borgpetersenii serovars 
Hardjobovis, Ballum and Tarassovi and L. 
interrogans serovars Pomona and Copen-
hageni), plus three additional serovars 
(Australis, Canicola and Grippotyphosa). 
MAT is also performed at the Waikato 
Hospital Laboratory. MAT (a mixture of IgM 
and IgG10) becomes more reliable about two 
weeks after the onset of infection as the 
immune response becomes more mature. 
Unlike ELISA, MAT testing is generally 
serovar specific for the panel tested. When 
paired serum samples from a patient, ideally 
taken about two–three weeks apart, indicate 
a rising titre, that is indicative of an active 
infection.11,12 A single serum sample can 
be harder to interpret because the titre 
may not be high in either the early or late 
stages of an infection. Additionally, early 
antibiotic treatment can diminish the titre 
response.11,12 

PCR is either conventional, where the 
amplified nucleic acid is visualised on an 
agarose gel, or real-time (qPCR), where a 
number of different reaction chemistries are 
used. Both are used as a confirmatory diag-
nostic test for leptospirosis in New Zealand. 
The PCR systems used in the human diag-
nostic laboratories are not designed to 
identify the infecting serovar. However, 
in a research laboratory setting, it may be 
possible to sequence amplicons and identify 
the serovar. 

Leptospira are slow to grow (12 weeks till 
a culture is declared negative), and hence 
culture is not practicable in the human 

diagnostic setting. However, culture is 
considered a ‘gold standard’ for identifying 
an infection. It can be more sensitive than 
PCR, in that individual PCR negative samples 
can be culture positive, and a positive 
culture indicates active infection and the 
Leptospira can be typed from the culture.13,14 

Each diagnostic test has benefits and 
limitations. Additionally, different diagnostic 
tests are requested/or accessible in different 
district health boards (DHB) and therefore 
this could affect the likelihood of a positive 
diagnosis. The New Zealand Ministry of 
Health specifies that a confirmed diagnosis 
requires at least one of the following: (1) 
isolation of Leptospira from a normally 
sterile specimen, (2) detection of leptospiral 
nucleic acid by PCR, (3) a four-fold rise in 
antibody titre as determined by the MAT or 
(4) a single MAT titre of ≥400. A confirmatory 
diagnosis is important both for a patient’s 
long-term management and their ability to 
successfully claim Accident Compensation 
Corporation (ACC) funding for time off work 
caused by a work-related zoonosis and/or 
rehabilitation if significantly impaired long 
term. So, it is within this context that we 
evaluated the relative performance of the 
confirmatory diagnostic tests available in 
the clinical setting. To our knowledge there 
have been no previous studies examining 
the presentation and diagnosis of suspected 
leptospirosis in New Zealand general 
practices.

Methods 
Study design 

This is a case series of patients presenting 
to New Zealand general practices with a 
flu-like illness who were suspected to have 
leptospirosis due to their risk of animal 
exposure. Waikato and Wairoa were chosen 
as study sites as they have high incidences 
of human and animal leptospirosis infec-
tions.15,16 Patients were first enrolled 
between 1 August 2011 and 31 December 
2012 from 11 general practices within seven 
towns within the Waikato DHB catchment. 
Due to the low number of Waikato recruit-
ments, a second recruitment drive was 
undertaken in Wairoa, Hawke’s Bay, and 
involved all three medical centres. This 
occurred from 26 May 2014 to 30 June 2015. 
Doctors were asked to exclude patients who 
had received antibiotics in the three weeks 



35

ARtIcLe

NZMJ 30 July 2021, Vol 134 No 1539
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

prior to presentation or who were under 
the age of 16. Written consent was obtained 
from each patient prior to enrolment. 

Testing was performed at two accredited 
diagnostic laboratories: ESR (the national 
reference laboratory for leptospirosis) and 
Canterbury Health Laboratory (CHL). Addi-
tional research testing was performed at the 
Molecular Epidemiology and Public Health 
Laboratory (mEpiLab), School of Veterinary 
Science, Massey University, a research 
laboratory. 

Ethics
Ethics approval was received from the 

Northern Y Ethics Committee. Reference 
number NTY/10/10/083. Māori consultation 
occurred through Waikato DHB’s Kaumatua 
Kaunihera Research Sub-committee. 

Case definitions
A suspect case was defined as a patient 

who the general practitioner (GP) suspected 
of having leptospirosis due to influenza-like 
symptoms and potential animal exposure. 
A positive case was defined as a patient 
who returned at least one positive test as 
per the New Zealand Ministry of Health’s 
confirmed case definitions described above. 
A negative case was defined as any suspect 
case who returned negative to all diag-
nostic tests. The acute phase of illness was 

defined as 10 days or less after the onset of 
symptoms.

Sample collection
Blood was collected from each patient 

into heparin and EDTA tubes. Two drops 
of heparinised blood were added to two 
culture bottles, each containing 5 ml Elling-
hausen-McCullough-Johnson-Harris (EMJH) 
medium. A minimum of 32 ml of urine was 
also collected from Wairoa patients and split 
into three or four aliquots. Serum, whole 
blood and urine samples were transported 
on chilled packs. Patients were asked to 
return approximately three weeks later for a 
second serum collection. 

Diagnostic tests
Table 1 shows the diagnostic tests 

conducted at each of the three laboratories 
in this study. MAT was performed at ESR 
against an antigen battery of eight reference 
serovars: L. borgpetersenii serovars Hard-
jobovis, Ballum and Tarassovi, and L. 
interrogans serovars Pomona, Copenhageni, 
Australis, Canicola and Grippotyphosa. Blood 
cultures that showed no detectable growth 
after 12 weeks were declared negative. 

PCR was performed across three labora-
tories, each using a different methodology 
(Table 1). Urine PCR was added to the study 
only for Wairoa patients, as this test was 

Table 1: Diagnostic tests used at the three participating laboratories. 

        Test type

Sample 
type

ESR CHL mEpiLab 

MATa qPCR Gene 
target = rrs 
rRNA. 
Taqman® 
probe  
chemistryb

Culture in  
EMJHa  
medium for 
12 weeks

Conventional, 
hemi-nested 
PCR.c Gene 
target = rrs 
rRNA 

qPCR Gene 
target = gyrB 
gene.d SYTO9 
chemistry

Sequencing 
of qPCR 
amplicon if 
available

Culture in 
EMJH  
medium for 
12 weeks

Whole blood ✓ ✓ ✓ ✓ ✓ ✓ ✓

Serum ✓ ✓ ✓ ✓

Urine 
(available 
from Wairoa 
patients only)

✓ ✓ ✓ ✓

Legend: MAT = microscopic agglutination test; qPCR = real-time PCR;  = test not performed in that laboratory; ✓ = test on that type of sample performed 
in that laboratory; ESR = Institute of Environmental Science, NZ; CHL = Canterbury Health Laboratory; mEpiLab = Molecular Epidemiology and Public Health 
Laboratory, Massey University, NZ.; a based on Faine et al, (1999); b based on Slack et al, (2007); c PCR protocol developed ‘in house’; d Subharat et al, (2011).
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routinely ordered by Wairoa doctors for 
suspected leptospirosis patients. 

At ESR, DNA was extracted from 100 mcl of 
each patient’s sample (whole blood, serum or 
urine) using the MagNA Pure isolation system 
(Roche Diagnostics, Auckland, New Zealand) 
as per manufacturer’s instructions. The 
qPCR assay was modified based on the assay 
targeting the rrs rRNA (16s) gene described 
by Slack et al (2007)17 using the Roche Light-
Cycler version 1. At CHL, DNA was extracted 
from 200 mcl of each patient’s sample using 
the gDNA Extraction Kit (Agilent Technol-
ogies, Santa Clara, CA, USA) and the SPRI-TE 
nucleic acid extractor (Beckman Coulter, 
Auckland, New Zealand), or the NucliSENS® 
easyMAG® platform (Biomerieux, Boxtel, 
Netherlands). Conventional DNA amplifi-
cation was performed using the adapted rrs 
rRNA gene PCR18 in a hemi-nested format, 
with primer Lept-F4 designed at CHL and 
visualised on a agarose gel. At mEpiLab, DNA 
was extracted using the QIAamp DNA Mini 
Kit (Qiagen, Bio-Strategy Ltd, Auckland, New 
Zealand) as per manufacturer’s instructions. 
Real-time PCR amplification was modified 
according to the assay described by Subharat 
et al (2011)19— that is, by amplifying the gyrB 
gene and using SYTO9 (Invitrogen Corp., 
Carlsbad, CA, USA) intercalating dye. Positive 
PCR assays at mEpiLab that were incon-
sistent with test results from either or both 
of the other laboratories were sequenced 
using Sanger sequencing, and this amplicon 
sequence compared to the NCBI (National 
Center for Biotechnology Information http://
www.ncbi.nlm.nih.gov/) database via BLAST 
(Basic Local Alignment Search Tool).20 

Data analysis
Statistical analysis was performed in 

RStudio Version 0.98.507 (RStudio Team 
(2015)). Significance testing for the asso-
ciation between categorical variables was 
performed using the Chi-squared test or 
Fisher’s exact test when at least one cell 
count in the contingency table was less than 
five. The Welch two sample t-test was used 
to test the association between age and labo-
ratory confirmation. 

Results
Forty-seven patients were recruited in 

total: 17 from the 11 Waikato general prac-
tices and 30 from the three Wairoa general 

practices. Forty-four of the 47 patients 
had all diagnostic blood tests performed. 
Blood PCR was not performed for one 
Wairoa patient, and blood culture was not 
performed for one Waikato patient. Urine 
PCR was performed on all but one of the 30 
Wairoa patients.

Thirteen patients (13/47, 28%), including 
six patients from the Waikato (6/17, 35%) 
and seven from Wairoa (7/30, 23%), were 
positive for at least one test (Table 2). 

Demographics
Twelve females (12/47, 26%) and 35 males 

(35/47, 74%) were enrolled in total. Age was 
recorded for 46 patients (98%) and ranged 
from 11 to 73 years with a median of 39 
years. The distribution of gender was not 
significantly different between positive 
and negative cases (p=0.46). Ethnicity was 
recorded for 39 patients (83%). Eighteen 
identified as Māori, of whom six (33%) were 
positive for at least one test.

Occupation was recorded for 42 patients. 
Thirty-eight (38/42, 90%) patients, including 
25 meat workers (25/42, 60%) and 10 
farmers or farm workers (10/42, 24%), 
were in high-risk occupations for Lepto-
spira exposure. None of the four patients 
in low-risk occupations returned positive 
tests. The 13 positive patients were eight 
meatworkers, three farmers, one stock-truck 
driver and an agriculture contractor.

Clinical presentation
The proportions of positive and negative 

patients presenting with each symptom are 
shown in Figure 1. No symptom was signifi-
cantly associated with testing positive. All 
positive cases reported fever (13/13, 100%) 
and nausea/loss of appetite (13/13, 100%), 
compared to 29 (29/34, 85%, p=0.30) and 27 
(27/34, 79%, p=0.17) negative cases, respec-
tively. Headaches, tiredness and muscle 
aches were equally reported in positive and 
negative patients. Conjunctival suffusion 
was an uncommon presentation and equally 
reported in both positive (2/13, 15%) and 
negative (5/34, 15%) patients.  No positive 
patients presented with jaundice, compared 
to four negative patients (4/34, 12%, p=0.56). 
Additional symptoms infrequently reported 
in positive patients included conjunctivitis, 
an inflamed finger, light-headedness, rhinor-
rhoea, chesty cough, aching bones, chills and 
diarrhoea. 
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Hospitalisation status was recorded for 45 
patients (45/47, 96%). Five positive patients 
(5/13, 38%) and five negative patients (5/32, 
16%) were hospitalised (p=0.13). Hospi-
talisation rates were significantly higher 
among Waikato patients (7/17, 41%) than 
Wairoa patients (3/28, 11%, p=0.03). 

Antibiotic use data was recorded for 41 
patients. Thirty-three were prescribed doxy-
cycline, four amoxycillin, one Augmentin 
and one an unrecorded type of anti-
biotic. Two patients were not prescribed 
antibiotics. 

Diagnostic test results 
Time from onset of illness to GP consul-

tation was recorded for 44 patients (44/47, 
94%) (Table 2). Thirty-seven patients (37/44, 
84%) consulted their GP in the acute phase 
of illness (10 days or less after the onset 
of illness). Eleven of these patients tested 
positive to at least one diagnostic test (11/37, 
30%). PCR was positive on at least one assay 
for seven of these patients (7/11, 64%), acute 
phase MAT was negative for all of these 
patients and three of these patients (3/11, 
27%) were positive by blood culture. Rising 
MAT titres were detected in six of the nine 
acute phase leptospirosis positive patients 
who returned for a convalesecent test (6/9, 
67%). For three of these patients, a rising 
titre was the only positive test.

Two positive patients first presented 53 
and 54 days after the onset of illness. The 
former patient (patient 36) was negative to 
all PCR assays and had a titre of 800 on both 
the acute and convalescent phase serum. 
The latter patient (patient 5) was only 
positive by whole blood and urine PCR at 
mEpiLab. 

Whole blood and serum PCR returned 
positive for six (6/13, 46%) and two (2/13, 
15%) positive cases, respectively. No patient 
was positive by serum PCR alone. Urine PCR 
was the only positive diagnostic test for two 
of the seven positive Wairoa patients (2/7, 
29%). One patient was only positive by blood 
culture, although this patient did not return 
for a convalescent MAT. 

Discussion
This is the first study to describe the 

presentation of suspected leptospirosis 
to New Zealand general practices and to 
attempt to evaluate which tests are best to 
confirm the diagnosis. Diagnosing lepto-
spirosis in primary care is both important 
and challenging. An early accurate diag-
nosis provides peace of mind for both the 
patient and their clinician;21 it helps to 
confirm eligibility for ACC coverage when 
leptospirosis is acquired in the workplace 
and results in time off work or long-term 

Figure 1: Comparison of symptoms between leptospirosis positive and negative patients.
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disability; it gives an opportunity to put in 
place prevention measures such as animal 
vaccination, rodent control and hygiene;22 
and it raises awareness that a long recovery 
may ensue or that persistent symptoms 
may develop.23 The diagnosis is challenging 
because most patients presenting with 
a flu-like illness, even with known farm 
animal exposure, will not have leptospirosis; 
there are a number of potential tests for GPs 
to choose from; and, depending on when in 
the timeline of the illness they are obtained, 
only some of the tests may return a positive 
result. Not one patient in this study returned 
positive tests from all the testing institutions. 

This study showed that a patient’s 
symptoms are not a reliable indicator of 
leptospirosis, even in those at high risk due 
to known farm animal exposure. The most 
common symptoms in positive patients in 
this study were those of a flu-like illness: 
fever, nausea/loss of appetite, headaches, 
tiredness and muscle aches. However, 
these were commonly reported in negative 
patients, highlighting the difficulty of 
basing a leptospirosis diagnosis on clinical 
presentation and occupation alone. Conjunc-
tival suffusion is thought to be strongly 
suggestive of leptospirosis overseas24 yet 
was uncommon in our study. Jaundice 
was only present in negative cases and 
was previously reported as uncommon in 
leptospirosis patients in intensive care in 
New Zealand.25 This variation from interna-
tional findings is likely due to differences 
in the local circulating serovars. Positive 
cases were more likely to be hospitalised 
than negative cases, although this was not 
statistically significant. Severity of illness 
can therefore also not reliably be used as an 
indicator of leptospirosis. 

Our study aimed to determine which of 
the available confirmatory tests in New 
Zealand should be ordered when presented 
with a patient suspected of having lepto-
spirosis. Among our enrolled patients, a 
PCR test confirmed leptospirosis in more 
patients in the acute phase (7/11, 64%) 
than MAT (0/11) and culture (3/11, 27%). 
However, despite each patient’s sample 
receiving multiple PCR tests, PCR failed 
to detect leptospirosis in four (4/11, 36%) 
patients who presented in the acute phase 
of illness. Reported diagnostic sensitivities 
and specificities of leptospirosis PCR assays 

vary from 18.4% to 100% and 90% to 100%, 
respectively, depending on the reference 
test, time since onset of illness, gene target, 
DNA extraction methodology, intercalating 
dye and patient specimen.26–34 PCR has 
been shown to detect leptospires in blood 
fractions from two days after the onset of 
illness11,31,32 but may fail to detect lepto-
spires in patients with low leptospiraemia,7 
in patients who have received antibiotic 
treatment,7,24 or in the presence of PCR 
inhibitors.32 

Variation in PCR results between different 
specimens was demonstrated in our study. 
Two Wairoa patients who presented four 
and 10 days after the onset of illness 
returned positive urine PCR tests alone, 
which highlights the value of requesting 
this test. Leptospires may also persist in 
urine several months or years after a known 
infection,26 which may explain the detection 
by urine PCR in one MAT negative patient 
(patient 5) in our study who presented 54 
days after the onset of symptoms. Although 
small numbers and not statistically signif-
icant, whole blood PCR detected Leptospira 
in more patients (6/13, 46%) than serum PCR 
(2/13, 15%), and no patients were positive 
by serum PCR alone. This may suggest 
there is little value in requesting serum 
PCR when blood PCR has been ordered, but 
this would need to be confirmed by further 
research. Previous studies have also found 
whole blood33 or the buffy coat34 to be more 
sensitive than serum, arguably due to the 
accumulation of leptospires in the serum 
clot33 or the presence of phagocytosed lepto-
spires in white blood cells,34 respectively. In 
another study, serum performed better than 
whole blood, but this was attributed to PCR 
inhibitors in the blood.32 

Variation in results between PCR assays 
was also shown in our study. Four patients 
were only PCR positive at the research 
laboratory and were confirmed by DNA 
sequencing. This was the only laboratory 
to use the gyrB assay. One of these patients 
(patient 4), who presented 10 days after 
onset of symptoms and was positive by 
blood and urine PCR at mEpiLab, had high 
convalescent antibody titre (Har/3200) 21 
days after the acute titre (<25). This provides 
some evidence that the gyrB assay was more 
sensitive than the other two assays. To the 
authors’ knowledge, no previous study has 
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compared the gyrB and rrs PCR assays. 
Further research is required to compare 
the performance of different PCR assays 
to determine the best assay(s) for early 
diagnosis.

Finally, this study highlighted the impor-
tance of obtaining a convalescent MAT 
test, as approximately one in four positive 
patients were confirmed by convalescent 
MAT alone (3/11, 27%). MAT has been shown 
to be negative until at least seven days after 
the onset of illness,11 with a median sero-
conversion at 13–17 days.11,29 However, in 
our study the MAT titre did not rise in three 
(3/9, 33%) acute phase positive patients who 
returned for a convalescent MAT. Failure 
to detect rising MAT titres may occur if 
sampling occurs prior to seroconversion, 
if antibody titres deplete, or if the titre 
response has been dampened by antibiotic 
treatment.13 Nevertheless, convincing 
recovered patients to return for a conva-
lescent MAT is difficult. In this study, despite 
reminders by the medical professionals, 
32% of patients (15/47) did not return for 
a convalescent MAT sample. As 27% (3/11) 
of acute phase positive patients were only 
confirmed positive by their convalescent 
MAT and 13 negative cases did not return for 
the convalescent MAT, it is possible that up 
to four of these 13 patients could have been 
positive. Encouraging patients to return for 

a convalescent MAT, and explaining that this 
is one of the tests that ACC uses to determine 
coverage for leptospirosis, is important to 
improve detection rates of leptospirosis.8 
General practitioners should consider a 
recall system to actively remind patients to 
come back for the convalescent sera.

Thirty-four of the 47 patients (72%) in 
this study were not positive to any test for 
leptospirosis, and 21 (who returned for 
convalescent MAT and remained negative) 
of these 34 were almost certainly not in 
the acute stage of leptospirosis when they 
presented. Thus at least half of the patients 
in this study (21/47, 45%) had a different 
febrile illness and the diagnosis of these 
patients is an opportunity for future work. 

Conclusion
This is the first New Zealand study to 

examine the challenge of diagnosing lepto-
spirosis in high-risk patients presenting 
to general practice with a flu-like illness. 
Significantly, a quarter of this patient group 
tested positive for leptospirosis by at least 
one of the multiple tests used. Based on the 
results of this study, we recommend that 
general practitioners should test all at-risk 
patients with a flu-like illness for leptospi-
rosis with blood and urine PCR and acute 
and convalescent MAT to increase the like-
lihood of confirming a diagnosis. 



41

ARtIcLe

NZMJ 30 July 2021, Vol 134 No 1539
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

Competing interests:
Nil

Acknowledgements:
The authors gratefully acknowledge the participating patients. We also wish to acknowl-

edge Professor Cord Heuer, Professor Peter Wilson, Dr Chris Mansell and Professor Michael 
Baker for their support throughout this research. We thank Dr Anja Werno and Trevor 

Anderson (Canterbury Health Laboratory), Dr Muriel DuFour and Karen Cullen (ESR), and 
Neville Haack (mEpiLab) for laboratory work. ESR testing was undertaken with the coop-
eration of New Zealand diagnostic laboratories. Thanks to Dr Anita Bell (Waikato District 

Health Board), the Wairoa Public Health Nurses and other staff from participating medical 
facilities for their recruitment of patients and conducting patient questionnaires. Thanks to 
Lisa Bloore from Waikato Hospital and Rhonda Napier and Michael Addidle from PathLab 
Waikato laboratories for sample distribution. Funding for this study was provided by the 
Health Research Council of New Zealand (10/662) and the New Zealand Meat Workers and 
Related Trades Union (Inc.). Lynsey Earl was supported by a C. Alma Baker Postgraduate 
Scholarship. Fang Fang was supported by a Massey University Doctoral Scholarship and 

Rural Women New Zealand.
Author information:

Lynsey Earl: Master’s graduate, Molecular Epidemiology and Public Health Laboratory, 
School of Veterinary Science, Massey University, Palmerston North.

Fang Fang: PhD graduate, Molecular Epidemiology and Public Health Laboratory,  
School of Veterinary Science, Massey University, Palmerston North.

Ron Janes: Locum Rural General Practitioner/Rural Hospital Doctor, Napier,  
New Zealand [formerly of Wairoa].

Kristene Gedye: Research Officer, School of Veterinary Science,  
Massey University, Palmerston North.

Nigel French: Distinguished Professor Food Safety & Veterinary Public Health,  
School of Veterinary Science, Massey University,Palmerston North.

Julie Collins-Emerson: Senior Research Officer and mEpiLab Laboratory Manager,  
Molecular Epidemiology and Public Health Laboratory, School of Veterinary Science,  

Massey University, Palmerston North.
Jackie Benschop: Professor of Veterinary Public Health, Molecular Epidemiology and Public 

Health Laboratory, School of Veterinary Science, Massey University, Palmerston North.
Corresponding author:

Professor Jackie Benschop, Co-Director Molecular Epidemiology and Public Health  
Laboratory, School of Veterinary Science, Massey University, Palmerston North 

j.benschop@massey.ac.nz.
URL:

www.nzma.org.nz/journal-articles/an-evaluation-of-diagnostic-tests-in-a-case-series-of-sus-
pected-leptospirosis-patients-seen-in-primary-care

REFERENCES
1. Pappas G, Papadimitriou 

P, Siozopoulou V, et al. 
The globalization of 
leptospirosis: Worldwide 
incidence trends. Int J 
Infect Dis. 2008;12:351-7.

2. The Institute of Envi-
ronmental Science and 
Research Ltd. Notifiable 
diseases in New Zealand: 
Annual report 2017. 2019.

3. Dreyfus A, Heuer C, 
Wilson P, et al. Risk of 
infection and associated 

influenza-like disease 
among abattoir workers 
due to two Leptospira 
species. Epidemiol Infect. 
2015;143:2095-105.

4. Thornley CN, Baker MG, 
Weinstein P, Maas EW. 
Changing epidemiology 
of human leptospirosis in 
New Zealand. Epidemiol 
Infect. 2002;128:29-36.

5. Bharti AR, Nally JE, Ricaldi 
JN, et al. Leptospirosis: a 
zoonotic disease of global 

importance. Lancet Infect 
Dis. 2003;3:757-71

6. Costa F, Hagan JE, Calcagno 
J, et al. Global Morbidity 
and Mortality of Lepto-
spirosis: A Systematic 
Review. PLoS Negl Trop 
Dis. 2015;9:e0003898.

7. Picardeau M. Diagnosis 
and epidemiology of 
leptospirosis. Med Mal 
Infect. 201343:1-9.

8. Torgerson PR, Hagan 
JE, Costa F, et al. Global 

mailto:j.benschop@massey.ac.nz


42

ARtIcLe

NZMJ 30 July 2021, Vol 134 No 1539
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

Burden of Leptospirosis: 
Estimated in Terms of 
Disability Adjusted Life 
Years. PLoS Negl Trop 
Dis. 2015;9:e0004122.

9. Farr RW. Leptospirosis. Clin 
Infect Dis. 1995;21:1-6.

10. Faine S, World Health 
Organization. Guidelines 
for the control of lepto-
spirosis. World Health 
Organization; 1982.

11.  Merien F, Baranton G, 
Perolat P. Comparison of 
polymerase chain reaction 
with microagglutination 
test and culture for 
diagnosis of leptospirosis. J 
Infect Dis. 1995;172:281-5. 

12. Feigin RD, Anderson DC. 
Human leptospirosis. 
CRC Crit Rev Clin Lab 
Sci. 1975;5:413-67. 

13. Faine S, Adler B, Bolin 
C, Perolat P. Leptospira 
and leptospirosis. 2nd 
edn. Melbourne, Austra-
lia: MediSci. 1999.

14. Dittrich S, Rudgard WE, 
Woods KL, et al. The Utility 
of Blood Culture Fluid for 
the Molecular Diagnosis of 
Leptospira: A Prospective 
Evaluation.Am J Trop Med 
Hyg. 2016;94:736-740.

15. Wael F, Bruce M, Holt 
HR, et al. Update on the 
status of leptospirosis 
in New Zealand. Acta 
Trop. 2018;188:161-167.

16. Dreyfus A, Benschop J, 
Collins-Emerson J, et al. 
Sero-prevalence and risk 
factors for leptospirosis 
in abattoir workers in 
New Zealand. Int J Envi-
ron Res Public Health. 
2014 5;11:1756-75.

17. Slack A, Symonds M, Dohnt 
M, et al. Evaluation of a 
modified Taqman assay 
detecting pathogenic 
Leptospira spp. against 
culture and Leptospira-spe-
cific IgM enzyme-linked 
immunosorbent assay in 
a clinical environment. 
Diagn Microbiol Infect 

Dis. 2007;57:361-6.

18. Mérien F, Amouriaux P, 
Perolat P, et al. Polymerase 
chain reaction for detec-
tion of Leptospira spp. 
in clinical samples. J Clin 
Microbiol. 1992;30:2219-24.

19. Subharat S, Wilson PR, 
Heuer C, Collins-Emerson 
JM. Evaluation of a SYTO9 
real-time polymerase 
chain reaction assay 
to detect and identify 
pathogenic Leptospira 
species in kidney tissue 
and urine of New Zealand 
farmed deer. J Vet Diagn 
Invest. 2011;23:743-52.

20. Altschul SF, Gish W, 
Miller W, et al. Basic local 
alignment search tool. J 
Mol Biol. 1990;215:403-10.

21. Goris MG, Kikken V, 
Straetemans M, et.al. 
Towards the burden of 
human leptospirosis: 
duration of acute illness 
and occurrence of post-lep-
tospirosis symptoms of 
patients in the Netherlands. 
PLoS One. 2013;8:e76549.

22. Benschop J, Collins-Em-
erson J, Maskill A, et al. 
Leptospirosis in three 
workers on a dairy 
farm with unvaccinated 
cattle. N Z Med J. 2017 
22;130:102-108.

23. Everts R, Speers D, Lloyd 
A, Meech R. Chronic 
fatigue syndrome compli-
cating leptospirosis. J 
Occup Health Saf, Aust 
N Z. 2009;25(3):209.

24. Haake DA, Levett PN. 
Leptospirosis in Humans. 
In: Adler B. (eds) Leptospira 
and Leptospirosis. Curr 
Top Microbiol Immunol. 
2015; 387:65-97. 

25. Vickery B, Flynn SA, 
Calder L, Freebairn RC. 
Leptospirosis presenting 
to an intensive care unit in 
provincial New Zealand: a 
case series and review. Crit 
Care Resusc. 2006;8:192-9.

26. Bal AE, Gravekamp C, 

Hartskeerl RA, et.al. 
Detection of leptospires in 
urine by PCR for early diag-
nosis of leptospirosis. J Clin 
Microbiol. 1994;32:1894-8.

27. Bourhy P, Bremont S, 
Zinini F, et.al. Comparison 
of real-time PCR assays 
for detection of patho-
genic Leptospira spp. in 
blood and identification 
of variations in target 
sequences. J Clin Micro-
biol. 2011;49:2154-60.

28. Limmathurotsakul D, 
Turner EL, Wuthiekanun 
V, et.al. Fool’s gold: Why 
imperfect reference tests 
are undermining the evalu-
ation of novel diagnostics: a 
reevaluation of 5 diagnostic 
tests for leptospirosis. Clin 
Infect Dis. 2012;55:322-31.

29. Merien F, Portnoi D, 
Bourhy P, et al. A rapid and 
quantitative method for 
the detection of Leptospira 
species in human lepto-
spirosis. FEMS Microbiol 
Lett. 2005;249:139-47.

30. Ahmed A, Engelberts MF, 
Boer KR, et al. Develop-
ment and validation of a 
real-time PCR for detection 
of pathogenic leptospira 
species in clinical materi-
als. PLoS One. 2009;4:e7093. 

31. Waggoner JJ, Balassiano I, 
Abeynayake J, et al. Sensi-
tive real-time PCR detection 
of pathogenic Leptospira 
spp. and a comparison of 
nucleic acid amplification 
methods for the diagnosis 
of leptospirosis. PLoS 
One. 2014;9:e112356.

32. Agampodi SB, Matthias 
MA, Moreno AC, Vinetz 
JM. Utility of quantita-
tive polymerase chain 
reaction in leptospirosis 
diagnosis: association of 
level of leptospiremia and 
clinical manifestations 
in Sri Lanka. Clin Infect 
Dis. 2012;54:1249-55.

33. Stoddard RA, Gee JE, 
Wilkins PP, et al. Detection 
of pathogenic Leptospira 



43

ARtIcLe

NZMJ 30 July 2021, Vol 134 No 1539
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

spp. through TaqMan 
polymerase chain reaction 
targeting the LipL32 gene. 
Diagn Microbiol Infect 
Dis. 2009;64:247-55.

34. Kositanont U, Rugsasuk S, 
Leelaporn A, et al. Detec-
tion and differentiation 
between pathogenic and 
saprophytic Leptospira 

spp. by multiplex poly-
merase chain reaction. 
Diagn Microbiol Infect 
Dis. 2007;57:117-22.



44

ARtIcLe

NZMJ 30 July 2021, Vol 134 No 1539
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

Health professionals’  
self-identified knowledge, 
barriers and educational 

needs regarding identification 
and management of 

adolescent and young adult 
cancer in New Zealand

Dong Hyun Kim, Rochelle Moss, Claire Gooder,  
Grace Lee, Heidi Watson, Tristan Pettit

ABSTRACT 
AIM: To explore primary healthcare professionals’ (PHPs’) knowledge and educational needs regarding 
identification and referral of adolescents and young adults (AYA) with suspected cancer in New Zealand.

METHOD: An anonymous online survey targeting PHPs was distributed through health networks during 
March–August 2019. The survey covered demographics, knowledge of AYA cancer and related topics and 
preferred sources of AYA cancer information, which includes professional development.

RESULTS: Eighty-three respondents completed the survey. The most prominent education needs were 
identifying the possible symptoms of AYA cancer, the diagnostic pathways for AYA cancer and the services 
and supports available for AYAs. Respondents indicated that time was a significant barrier to both 
diagnosis and professional development regarding AYA cancer. Forty-five respondents (54%) reported that 
consultation time ‘always’ or ‘most of the time’ impacted their ability to explore vague symptoms, and 67% 
cited time as the biggest barrier to participating in AYA cancer education.

CONCLUSION: PHPs are receptive to professional AYA cancer education, and their preference is for online 
learning. There is a significant self-identified knowledge gap for PHPs related to pre-diagnosis (symptoms 
and pathways), which could help structure effective and targeted professional education.

New Zealand’s adolescent and young 
adult (AYA) cancer population rep-
resents those diagnosed between 12 

and 24 years of age. Due to their different 
age-related medical and psychosocial health-
care needs, AYAs are a specialised cohort 
compared with paediatric or adult cancer 
patients. Although an AYA cancer diagnosis 
is rare, with an average of 190 new cases 
each year representing less than 1% of all 
new cancer diagnoses in New Zealand, it is 
the leading cause of disease-related death 
for this population. Internationally AYAs 
have not seen the same improvement in sur-

vival trends as paediatric and adult cancer 
patients.1 There is also differential survival 
by ethnicity within the New Zealand cohort, 
with Māori and Pacific AYAs experienc-
ing lower survival rates than other ethnic 
groups.2 Additionally, survival rates for New 
Zealand AYAs lag by 5% behind their inter-
national age-matched cohorts.3

It is theorised that survival disparities may 
be impacted by delays in diagnosis in the 
AYA cancer group. A connection between 
AYA diagnostic delay and survival is ‘intu-
itively credible’4 but has proved difficult 
to quantify.5–7 Qualitatively there is a clear 
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indication that reducing diagnostic delay 
is an important aspiration for AYA patients 
and their partners and families.6–9 Reducing 
delays may allow for timely treatment, 
prevent unnecessary complications10 and 
reduce treatment morbidity and psycho-
logical distress.7

A prolonged diagnostic pathway is the 
result of a complex mix of disease-,7,11 
patient-12,13 and healthcare-related factors.5,14 
These include, but are not limited to, 
low levels of health literacy and cancer 
awareness, vague symptoms that AYAs and 
primary healthcare professionals (PHPs) 
can attribute to AYA age and stage and the 
rarity of AYA cancer.12,14–18 A survey of over 
200 young people with cancer conducted in 
2018 by the AYA Cancer Network Aotearoa 
(the ‘Network’) found these issues reflected 
in the New Zealand cohort. For example, 
over 50% experienced fatigue as a symptom 
of their disease, and 35% visited a general 
practitioner (GP) at least three times before 
referral to a specialist.19 Reduced access 
to care has also been associated with a 
prolonged diagnostic pathway. New Zealand 
youth are also particularly at risk of not 
seeking healthcare when needed; one of the 
reasons is cost, with 43% of 15–24 year olds 
citing cost as a barrier to visiting a GP in a 
recent New Zealand survey.20,21 The Ministry 
of Health only subsidises primary care visits 
for enrolled youth aged 13 years or younger, 
which may account for the increase in 
reported access barriers for young people 
aged 15 and over. 

The Network has a mandate to improve 
AYA cancer services in New Zealand, which 
includes working to understand and address 
survival disparities.22 The survey that is 
the focus of this article is part of a broader 
project operationalised by the Network’s 
Early Identification Working Group (EIWG). 
Following an extensive literature review 
on AYA cancer early identification and 
awareness,23 the EIWG decided to focus on 
interventions to address PHP awareness. 
Intervention efficacy for patient-related 
factors has not been proven long term, and 
disease-related factors are hard to address 
through interventions. Therefore, the 
EIWG felt that directing attention to PHPs 
would provide the greatest impact with the 
available resources. In order to create fit-for-
purpose interventions, the EIWG agreed that 

the next step was to understand the current 
state of PHP knowledge and awareness of 
AYA cancer pathways and explore their 
perceptions of educational needs, such as 
barriers, supports and reception to profes-
sional development on AYA cancer. This led 
to three research questions: 

1. How do PHPs rate their own 
knowledge regarding AYA cancer diag-
nosis and pathways?

2. What do PHPs identify that either help 
or hinder in their diagnosis of AYA 
cancer? 

3. What are the barriers and supports to 
facilitate PHP engagement in profes-
sional development regarding AYA 
cancer?

Method
A survey was considered the best method 

to capture a snapshot of New Zealand’s 
PHPs, answer the research questions and 
begin the initial exploration into improving 
the identification and management of AYA 
cancer. A ten-question online survey was 
created using the Qualtrics survey tool (see 
Appendix Figure 1). An introduction to the 
research and a link to the survey were sent 
to health professional organisations for 
distribution to their membership through 
their established communications (eg, social 
media, email lists, publications). A link was 
also put onto the Network’s website (https://
ayacancernetwork.org.nz/). Before receiving 
the link (both through professional organ-
isation channels and via the Network’s 
website), participants were provided with 
an introduction to the survey, which gave 
some background to the research and 
explained that the survey was anonymous 
and voluntary and that participation indi-
cated consent. The survey was open from 
March to August 2019. 

The survey questions were developed 
using previous surveys that assessed PHP 
cancer awareness.24,25 Questions were 
tailored for the New Zealand audience and 
additional questions were created to ensure 
the research questions could be answered. 
This process was guided by the expertise of 
the EIWG membership.

The survey started with demographic 
questions (occupation, year of qualification, 
work setting and location of work—city, 
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town or rural area). The next section 
covered PHPs’ knowledge about AYA cancer 
and providing care for AYAs. Participants 
used a five-scale system (from ‘extremely 
knowledgeable’ to ‘not knowledgeable at 
all’) to rate themselves across four areas 
related to AYA cancer diagnosis: (1) iden-
tifying possible symptoms, (2) diagnostic 
pathways, (3) consultation with the relevant 
specialists and (4) referral pathways for 
an AYA patient with suspected cancer. 
Following this, respondents were asked 
whether consultation time impacted their 
ability to explore symptoms and take a 
detailed medical history. They were asked 
to rate this on a scale of five: ‘always’, ‘most 
of the time’, ‘about half the time’, ‘some-
times’ or ‘never’. The survey again asked 
respondents to rate themselves on a scale 
of five, from ‘extremely knowledgeable’ 
to ‘not knowledgeable at all’, across seven 
areas associated with AYA cancer. Finally, 
respondents were asked about professional 
development: where they source AYA cancer 
information, barriers to participating in AYA 
cancer education and their preferred format 
for professional education.

Based on the Health and Disability Ethics 
Committee (HDEC) review flowchart and 
discussions with the research office of the 
Auckland District Health Board (ADHB), it 
was determined that ethics approval was not 
required for the survey. This was because 

the survey was a general evaluation for 
the purposes of examining and reviewing 
practices and processes and no identifying 
material was asked for or collected from 
respondents. The survey still adhered to 
ethical standards, including not collecting 
or storing identifiable material and asking 
for informed consent. All statistical analysis 
for this study was completed using IBM SPSS 
Statistics.

Results
Eighty-three respondents completed 

the questionnaire, which represents a 
completion rate of 93%: five respondents 
were excluded from the original 88 due to 
partially completed questionnaires. As the 
survey was disseminated through various 
open channels (social media, the Network’s 
website, various organisations) and not to 
specific individuals, a response rate could 
not be calculated. 

Most respondents were doctors (55%), of 
whom 34 were GPs. Nurses made up the 
next largest proportion (39%), and there 
was one each for pharmacist, social worker, 
physiotherapist, medical student and AYA 
keyworker. Because of the small sample size 
(and after checking statistical significance 
for variables such as place of work, location 
and year of qualification), we decided to 
undertake the sub-analysis of the findings 
using two groups: GPs (n=34) and non-GPs 

Figure 1: Respondent-indicated knowledge confidence in the four areas related to AYA cancer.
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(n=49). It was felt that this division was an 
important one because GPs are commonly 
the first point of contact between AYAs 
with cancer and the healthcare system; 
GPs are well-placed to identify and refer 
possible cancer diagnoses and are a defined 
professional group that can be targeted for 
additional training and support.26

Figure 1 summarises the respondent-in-
dicated knowledge confidence for the 
four areas related to AYA cancer. Few 
respondents from either the GP or non-GP 
cohorts felt ‘extremely knowledgeable’ or 
‘very knowledgeable’ about identifying 
the possible symptoms of AYA cancer (9% 
and 10% respectively) or about diagnostic 
pathways for suspected AYA cancer (9% and 
12% respectively). Differences between the 
two cohorts were most clear in terms of 
seeking consultation and referral pathways, 
with non-GPs indicating significantly 
less knowledge confidence in both areas 
compared to GPs. Regarding seeking consul-
tation with the relevant specialist experts, 
only 16% of non-GPs felt ‘extremely knowl-
edgeable’ or ‘very knowledgeable’ compared 
to 26% of GPs. On the topic of referral 
pathways, the difference between the 
two cohorts was smaller, though a higher 
percentage (18%) of non-GPs compared to 
the GP cohort (2%) felt ‘extremely knowl-
edgeable’ or ‘very knowledgeable’ about 
referral pathways for suspected cancer.

In response to whether consultation time 
ever impacted on the respondent’s ability 
to explore vague symptoms and take a 
detailed medical history, 54% answered 
either ‘always’ or ‘most of the time’. Only 4% 
of respondents indicated time was ‘never’ a 
factor in consultation. There was no statis-
tically significant difference in responses 
between GPs and non-GPs.

The most used sources of AYA cancer 
information for GPs were peers and 
colleagues (68%), guidelines (68%), and New 
Zealand educational resources (Goodfellow, 
PHARMAC and BPAC) (68%). For non-GPs 
it was peers and colleagues (55%), cancer 
health professionals (51%) and guidelines 
(43%). The Network’s website was the least 
utilised resource for both GPs (3%) and 
non-GPs (14%).

The results related to PHPs’ potential 
barriers to professional education in AYA 
cancer, and their preferred format for 

such development showed that PHPs are 
receptive to the idea of professional devel-
opment, with only 26% indicating this would 
not be a priority for them. The majority of 
respondents (55%) indicated preference for 
an online delivery for AYA cancer education. 
Time was cited as the biggest barrier to 
participation in AYA cancer education for 
both GPs and non-GPs (76% and 61% respec-
tively). GPs also cited being relieved from 
duties (65%) and financial reasons (62%) 
as significant barriers to participation. 
These two reasons were less of a factor for 
non-GPs.

Discussion
Providing high-quality healthcare to AYAs 

with cancer starts with good PHP awareness 
and understanding of AYA cancer—its 
symptoms, the diagnostic pathways, who 
to consult with and how to refer a young 
person with suspicion of cancer.

Primary healthcare providers (GPs, nurse 
practitioners, pharmacists, school nurses 
and those working in student health centres, 
physiotherapists and people working in 
urgent care) are among AYAs’ first points of 
contact for healthcare. PHPs, like parents 
and peers, can contribute to normalising 
cancer symptoms in AYAs. So it is important 
that PHPs are aware of the classic signs of 
AYA cancer, that they listen to the symptoms 
AYAs describe and that they follow-up 
any symptoms that do not recede.6 GPs in 
particular play a central role across the 
cancer pathway, providing health infor-
mation and diagnosis and following up after 
treatment.25–27 

A focus on providing PHPs with education 
and support around symptom awareness 
and diagnostic pathways aligns with the 
literature and is deliverable in terms of the 
Network’s expertise and resources. It has 
been indicated that targeting PHPs’ cancer 
awareness will have the most immediate 
impact for AYA cancers and therefore should 
be a priority audience for AYA health inter-
ventions and education.17 A Canadian study 
found that the longest diagnostic interval 
was consistently after patient contact with a 
PHP,5 indicating that improvements in PHP 
symptom awareness and knowledge of diag-
nostic and referral pathways could reduce 
time to diagnosis. A UK study found 46% 
of GPs felt ‘lack of training’ was a barrier 
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to them identifying cancer in children and 
young people, and one third felt ‘lack of 
awareness of symptoms’ was a barrier.25 

The present survey found significant 
low cancer symptom awareness in PHP 
respondents—only 23% of respondents 
felt ‘moderately knowledgeable’, 45% felt 
‘slightly knowledgeable’ and 20% ‘not knowl-
edgeable at all’ in identifying the possible 
symptoms of AYA cancer. Confidence in 
knowledge about diagnostic pathways 
was also low for our respondents, with 
only 9% of GPs and 12% of non-GPs feeling 
‘extremely’ or ‘very’ confident in their 
knowledge in this area. Referral pathway 
knowledge was slightly higher, though still 
with room for improvement—44% of GPs 
and 63% of non-GPs felt ‘slightly knowl-
edgeable’ or ‘not knowledgeable’ about 
referral pathways for suspected cancer.

Similarly to international findings,18 
lack of time in consultations was indicated 
as a barrier to exploring vague or unfa-
miliar symptoms, with 54% of respondents 
reporting that consultation time ‘always’ 
or ‘most of the time’ impacted their ability 
to take a history. While extending consul-
tation times is outside the Network’s scope, 
providing education about clinical aids 
for AYA cancer recognition, such as the 
CAUTION mnemonic and the seven sites of 
signs starting with the letter B, could help 
ensure symptoms are explored in a short 
consultation.28 

This survey found that time is also a 
potential barrier in relation to profes-
sional development in AYA cancer for 67% 
of the total respondents. This is valuable 
information to know when designing any 
educational intervention. Time was particu-
larly significant for GPs, with 76% indicating 
it would be a barrier to them, alongside 
financial and work cover constraints. Online 
was the preferred delivery format (55%) 
for an educational intervention. As a more 
flexible format, online delivery could help 
alleviate some of the concerns around time 
and work cover. Videoconferencing was 
the next most popular format, particularly 
for those in towns and rural areas (52%) 
compared to those in cities (17%). Videocon-
ferencing allows for real-time feedback and 
interaction and may be a cheaper option, 
but it does not have the same time flexibility. 
Given the recent experiences with online 

and videoconferencing under COVID-19 
restrictions, PHPs may have become even 
more familiar and comfortable with online 
formats.

Finally, the survey indicated a lack of 
awareness or use of the Network’s website, 
with only 3% of GPs and 14% of non-GPs 
using it as a source of information. Although 
this may not be unusual given the recency 
of the Network’s establishment, it high-
lights the importance of its role in providing 
a centralised source of information to 
ensure good and equitable provision of 
healthcare for AYAs with cancer. At the time 
of the survey, the Network was updating 
its website and also creating a range of 
New Zealand-specific resources for the 
AYA cancer population. Information for 
providers and for young people and their 
whānau is now available on the website 
(https://ayacancernetwork.org.nz/). For PHPs 
this includes information across a number 
of the knowledge areas covered by the 
survey, including resources and professional 
development opportunities. The survey 
also highlighted gaps within the knowledge 
areas of clinical and diagnostic guidance 
and referral pathways, so the EIWG will be 
reviewing and making recommendations 
to the inclusion of such information on 
the Network’s website. The New Zealand 
Adolescent and Young Adult Cancer Action 
Plan 2020 to 2025 also includes measures 
to increase its profile with PHPs and other 
health professionals, including improving 
the visibility and use of its website as a 
repository of resources and information on 
AYA cancer for PHPs. 

Strengths and limitations
As health professionals are a heteroge-

neous group with different training and 
work experiences, it is a strength of this 
study that a variety of PHP roles were 
represented. However, due to the sampling 
method, a response rate could not be calcu-
lated and the survey was open to volunteer 
bias. However, rather than being repre-
sentative, this was an exploratory survey 
designed to gather opinions from a range 
of PHPs. The small number of respondents 
also meant further subgroup analysis and 
comparison was not possible. Future studies 
could focus on the sub-group of school 
nurses who provide a first point of contact 
for many school-aged AYAs. Research into 
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strategies to reduce barriers to healthcare 
for young people who are not in education, 
employment or training (NEETs) would also 
benefit the AYA cancer cohort.

Conclusion
In order for any educational inter-

vention to be useable and well received, 
it is important to tailor it to the needs of 
the audience. This survey set out to first 
answer whether there was an educational 
need by assessing PHP knowledge confi-
dence across a range of systems associated 
with early identification of AYA cancer and 
related to AYA cancer management. The 
findings show there are knowledge gaps, 
particularly around AYA cancer symptoms 
and knowledge of diagnostic pathways. 

The answer to the second question (What 
do PHPs identify that either help or 
hinder in their diagnosis of AYA cancer?) 
is that having additional knowledge and 
awareness on the pathways and issues asso-
ciated with AYA cancer will help support 
PHPs to have greater confidence. The study 
also found that much greater promotion 
of the AYA Cancer Network Aotearoa 
website (http://ayacancernetwork.org.
nz) is needed. Finally, the survey findings 
provide direction for potential barriers 
and supports to enable the delivery of such 
education interventions.  These findings 
can inform educational interventions that 
target PHPs most exposed to AYAs and 
improve PHP-related delays in diagnosis for 
cancer in AYA patients.
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Appendix
Appendix Figure 1: Questionnaire.

Q1: I am a:
• General practitioner (GP)
• Urgent care specialist
• Practice nurse
• Physiotherapist
• School nurse/student health nurse
• Pharmacist
• Other (please specify)
Q2: My year of qualification was:
• 1979 or earlier
• 1980–1989
• 1990–1999
• 2000–2009
• 2010–2018
• I have not qualified yet
Q3: I currently work in:
• Private practice
• A pharmacy 
• A student health centre—tertiary
• A student health centre—school
• PHO
• Urgent/after hours care
• Other (please specify)
Q4: My work is located in:
• A city (>50,000 population)
• A town (<50,000–1,000 population)
• A rural area (<1,000 population)
• Other
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Q5: How knowledgeable do you feel in the following systems around early 
identification? 

Extremely 
knowledgeable

Very  
knowledgeable

Moderately 
knowledgeable

Slightly  
knowledgeable

Not  
knowledgeable 
at all

Identifying 
the possible 
symptoms of 
AYA cancer

The relevant 
diagnostic 
pathways for 
suspected 
AYA cancer

Seeking con-
sultation with 
the relevant 
specialist 
experts

The referral 
pathway for a 
young person 
suspected of 
having cancer

Q6: How often does consultation time impact your ability to explore vague symptoms 
or take a more detailed medical history?

• Always
• Most of the time
• About half the tome
• Sometimes
• Never

Appendix Figure 1: Questionnaire (continued).
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Q7: How knowledgeable do you feel in the following areas associated with AYA 
cancer?: 

Extremely  
knowledgeable

Very  
knowledgeable

Moderately  
knowledgeable

Slightly  
knowledgeable

Not  
knowledgeable  
at all

Adolescent 
development

Impact 
of cancer 
treatment on 
fertility and 
sexuality

Treatment 
adherence

Mental and 
emotional 
health

Palliative 
care

Late effects

Available 
services and 
supports for 
AYAs

Transitioning 
from paedi-
atric to adult 
services

Q8: Which of the following sources do you use for AYA cancer information? (Select 
all that apply): 

• Cancer health professionals
• Non-government organisation (NGO)
• Peers/colleagues
• Health pathways
• AYA Cancer Network website
• New Zealand educational sites (eg, Goodfellow, BPAC, PHARMAC)
• Conferences
• Internet
• Medical journals
• Other (please specify)
• None—I don’t currently seek information on AYA cancer

Appendix Figure 1: Questionnaire (continued).
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Appendix Figure 1: Questionnaire (continued).

Q9: If AYA Cancer education was available, which, if any, of the following would be 
barriers to your participation? (Select all that apply):

• Time
• Resources (eg, financial)
• Being relieved from duties to attend
• Rarity of AYA cancer means it’s not a priority
• Other (please specify)
• No barriers
Q10: If you were to receive professional education on AYA Cancer, what would be 

your preferred format?
• Online
• Videoconferences
• Face-to-face workshops
• Conference presentations
• Other (please specify)  
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Four years of prevocational 
Community Based 

Attachments in  
New Zealand: a review

Wayne de Beer, Helen Clark

ABSTRACT
AIM: The aim of this study was to evaluate the learning environment of the 13-week Community Based 
Attachment (CBA) (or ‘rotation’) during the prevocational training years at a metropolitan hospital in New 
Zealand, and to compare the results with general hospital attachments’ scores using an internationally 
validated survey, the Postgraduate Hospital Educational Environment Measure (PHEEM). 

METHOD: A retrospective analysis of data gathered from the PHEEM over four years was conducted. 
Responses from interns who undertook a CBA attachment at Waikato District Health Board (DHB) were 
compared with those who undertook a hospital-based attachment at the same DHB during that time period. 

RESULTS: CBAs were rated significantly higher than the hospital-based attachments for all subscales 
(autonomy, teaching and social support) as well as the PHEEM total score. The majority of individual items 
also rated higher with the CBA cohort, with 26/40 items being statistically significant. Four items were rated 
higher by the hospital cohort; however, none were significantly different. 

CONCLUSIONS: In this study, the CBA attachments appear to have provided valuable learning experiences 
for prevocational doctors at Waikato DHB. Resident medical officers (RMOs) who have undertaken CBAs 
confirm a positive, supportive learning environment with enthusiastic and motivated clinical supervisors.

The New Zealand Curriculum Frame-
work for Prevocational Medical 
Training (NZCF) 2014 outlines the 

intern training programme that involves 
two years of training following graduation 
from medical school. This two-year period 
(ie, postgraduate years 1 and 2 (PGY1 and 
PGY2) or internship) represents prevoca-
tional training in New Zealand, with the 
aim being to further medical competencies 
development.1 New Zealand and Australian 
accredited medical school graduates and 
doctors who have achieved the New Zealand 
Registration Examination (NZREX Clinical) 
must complete prevocational training. 

This is a work-based training programme. 
It requires the completion of eight 13-week 
clinical rotations (or ‘attachments’) in 
various medical departments under the 
supervision of prevocational educational 
supervisors (PESs) and the attachments’ 
clinical supervisors (CS). Additional 
requirements include the completion of a 

Professional Development Plan (PDP) as 
part of the electronic portfolio, a multi-
source feedback and a resuscitation level 7 
course.2 

While undertaking the development of the 
NZCF, the working groups led by the Medical 
Council of New Zealand (MCNZ) and Health 
Workforce New Zealand developed and 
implemented the Community Based Attach-
ments (CBA), which became a requirement 
of the two-year prevocational period. The 
Royal New Zealand College of General 
Practitioners, the two New Zealand-based 
medical schools and the Resident Doctors’ 
Association (NZRDA) were also included in 
the working groups.3 

The MCNZ resolved that district health 
boards (DHBs) should progressively 
introduce CBAs during the prevocational 
years. From 2015, DHBs have had to steadily 
expand the number of CBAs so that, from 
November 2020, all prevocational doctors 
would complete a CBA.4
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The definition of a CBA includes a variety 
of services within the primary care sector, 
including distant or rural services: for 
example, general and rural hospital prac-
tices, hospice care, sexual health clinic, 
urgent care, non-government health 
provider organisations, community drug 
and alcohol services, mental health crisis 
teams and public health units. CBAs must 
include interns in direct patient care 
involving a wide range of conditions that 
have neither been screened nor triaged 
in terms of acuteness, severity or type of 
condition.4 Emergency departments do not 
qualify as CBAs. 

Aims
The clinical environment is a set of 

characteristics that describe the learner’s 
experiences within that organisation.5 
The aim of this study was to evaluate the 
learning environment of a CBA in terms of 
learning, progressive role autonomy and the 
support or emotional climate. 

Method
At Waikato DHB, interns are allocated to 

a CBA in their PGY2 year. Each year interns 
are able to submit preferences for eligible 
clinical attachments they wish to undertake, 
but not all preferences can be granted. The 
2020 clinical year marked the first time 
that incoming PGY2s were able to select 
a preferred CBA separately. Prior to that, 
allocations to CBAs were done by the RMO 
Support Services (RMOSS) unit. 

The PHEEM survey was selected for this 
study. This is an internationally validated 
measurement tool developed in Scotland6–7 
that has been used to evaluate intern (as 
well as the wider RMO cohort) satisfaction 

at Waikato DHB’s main hospital campus 
(located in Hamilton, New Zealand) since 
2014. It assesses three subscales of the 
education environment: RMO perceptions of 
teaching, social support and role autonomy.

The Clinical Education & Training Unit 
(CETU) at Waikato DHB is responsible for 
administering and analysing the PHEEM. 
An invitation to complete the survey anon-
ymously is sent by CETU to all PGY1s and 
PGY2s. They are invited to complete the 
PHEEM following each rotational quarter 
(13 weeks). Data are subsequently collected 
and analysed by CETU, who annually 
disseminate a report detailing findings 
(including service-specific results) to 
hospital stakeholders. 

A retrospective analysis of the PHEEM 
data was conducted for 2016–2019. Although 
the PHEEM has been in place at Waikato 
Hospital since 2015, the first CBAs were 
accredited part-way through 2015, with 
the first full year of data for CBAs available 
in 2016. Therefore, the annual data were 
combined across this four-year period for 
analysis. While the PHEEM is used across 
the entire RMO cohort, CBAs are only under-
taken by PGY2s. Therefore it was deemed 
that analysis would be limited to PGY2 
responses only.

Results
A total of 245 survey responses were 

received from the Waikato DHB PGY2 
cohort throughout 2016–2019. This included 
32 CBA responses and 213 hospital-based 
attachment responses. Overall, the response 
rate for the PHEEM survey during this 
time period was 40% for the CBAs (32/80) 
and 22% for hospital-based attachments 
(213/959). Over this time, the number of 

Table 1: Subscale scores for the four-year period (2016–2019)—CBAs and hospital-based attachments.

PHEEM subscale CBA Hospital 
attachment p

Perception of role autonomy (max score: 56) 47.07 40.05 <.001**

Perception of teaching (max score: 60) 52.56 45.56 <.001**

Perception of social support (max score: 44) 36.89 33.28 .003*

Total PHEEM 136.52 119.42 <.001**

** p <.001 
* p <.05
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CBAs accredited increased from four to 
seven, and response numbers consequently 
trended upwards.

Mean CBA scores were calculated and 
compared with the general hospital 
attachment mean scores from the PGY2 
cohort (which consists of scores obtained 
from 26 clinical attachments). This was done 
for each individual item, the subscale scores 
and the total PHEEM score. Non-parametric 
tests (Mann–Whitney U) were used for 
the inferential analyses due to the skewed 
distribution of scores for each item, with a 
statistical significance of p<.05. 

Table 1 shows the mean total PHEEM 
score and the subscale scores. In all cases, 
the mean difference between the CBAs and 
the hospital scores were highly significant 
(p<.01), with the CBAs scoring higher than 
the hospital across all three subscales, as 
well as the PHEEM total score.

The mean responses for individual items 
split between CBA and hospital attachments 
are presented in Table 2. The items are listed 
under the respective subscale (perception 
of role autonomy, perception of teaching, 
perception of social support). 

For perception of role autonomy, nine of 
the 14 items were statistically significant 
(ps<.05), with 10/15 of the perception of 
teaching items statistically significant, and 
seven of the 11 perception of social support 
items significantly different between the 
two cohorts. In each statistically significant 
cases, the mean CBA score was higher than 
the hospital-based attachment’s mean score.

Overall, CBAs rated higher than the hospi-
tal-based attachments for all but four of the 
items. The items where CBAs rated lower 
were ‘I had a contract of employment that 
provided information about hours of work’, 
‘There was accurate, unit specific written 
information available’, ‘I had good collabo-
ration with other junior doctors’ and ‘This 
hospital has good quality RMO facilities for 
junior doctors, especially when on call’. 
However, none of these items were signifi-
cantly different between the CBA and the 
hospital-based attachments in general.

When interpreting the PHEEM, Roff et 
al suggest that mean scores of 3.5 or over 
are real positive points.6 One hospital 
attachment item scored higher than 3.5 
(‘I feel physically safe in the hospital envi-

ronment’), compared with 18 CBA items, 
with the three highest items scoring in 
excess of 3.8: ‘There was [no] racism on this 
clinical placement’ (3.87), ‘There was [no] 
sex discrimination in this clinical placement’ 
(3.87) and ‘I had protected educational time 
in this clinical placement’ (3.81). Any items 
with a mean of 2 or less are areas of signif-
icant concern. No items scored less than 2 
for either the hospital-based attachments or 
the CBAs.

Discussion
Traditionally, prevocational training has 

largely occurred within the general hospital 
environment. Hospital-based patients’ care 
has characteristically existed in decon-
textualised medical silos, with each unit 
focused on department-specific conditions 
and relying on referrals to other specialist 
for further diagnostic and management 
recommendations. 

However, community-based medical care 
helps to develop additional clinical condi-
tions and competencies not easily learned 
during hospital-based patient care. In this 
study, PGY2 doctors generally rated CBAs as 
better learning environments than hospi-
tal-based attachments. This included better 
scores for perceptions of autonomy (ie, role 
development), teaching and social support. 
Although none of the hospital-based attach-
ments scored more than 3.5, when it came to 
items for CBAs, 18 items were rated >3.5 (ie, 
the estimated cut off ‘real’ positive points).6 

A similar online, PHEEM-based survey 
was conducted in 2015 in Australia to 
compare the learning environments of 
general practice (GP) rotations lasting 10–12 
weeks as part of the Prevocational General 
Practice Placement Program (PGPPP) 
with general hospital attachments.8 The 
results confirmed that GP rotations fared 
as well as, and in some items better than, 
hospital-based attachments. The authors 
concluded that GP rotations were valuable 
educational experiences and expansion 
of the programme to provide more RMOs 
with GP experience should occur. 8 In 
addition, Sheehan et al conducted a mixed-
method study in New Zealand and found 
positive learning gains for prevocational 
doctors undertaking community-based 
training.9
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Table 2: Mean results for individual questions grouped by subscale—CBAs and hospital-based attachments.

Question Mean response

I. Perception of role autonomy CBA Hospital  
attachment p

I had a contract of employment that provided information about hours of work 3.11 3.34 .235

I had an informative orientation programme 3.22 2.57 .015*

I had the appropriate level of responsibility in this clinical placement 3.30 3.15 .272

I had to perform inappropriate tasks (reversed scored) 3.67 3.08 .005*

There was accurate, unit specific written information available 2.44 2.73 .224

I was paged inappropriately (reversed scored) 3.37 2.15 <.001**

There were clear clinical protocols in this clinical placement 3.04 2.85 .213

My hours conformed to the Resident Doctors’ Association and District Health Board’s MECA 
Terms of Settlement

3.67 2.59 <.001**

I had the opportunity to provide continuity of care 3.37 2.54 .001*

I felt part of a team working here 3.78 3.21 .001*

I had opportunities to acquire appropriate skills in practical procedures 3.04 2.91 .337

My workload in this job was fine 3.74 2.83 <.001**

The training in this clinical placement made me feel ready for the next step 3.56 2.93 .001*

My clinical teachers promoted an atmosphere of mutual respect 3.78 3.19 <.001**

II. Perception of teaching CBA Hospital  
attachment p

My clinical supervisor and I negotiated clear expectations 3.63 3.29 .053

I had protected educational time in this clinical placement 3.81 3.14 <.001**

I had good clinical supervision at all times 3.48 3.08 .017*

My clinical teachers had good communication skills 3.52 3.27 .093

I was able to participate actively in educational events 3.37 2.91 .005*

My clinical teachers were enthusiastic 3.70 3.22 .001*

There was access to an educational programme relevant to my needs 3.15 2.84 .066

I got regular feedback from seniors 3.48 2.72 <.001**

My clinical teachers were well organised 3.30 3.03 .105

I had enough clinical learning opportunities for my needs 3.37 2.87 .003*

My clinical teachers had good teaching skills 3.48 3.18 .054

My clinical teachers were accessible 3.67 3.14 .001*

Senior staff utilised learning opportunities effectively 3.52 2.91 <.001**

My clinical teachers encouraged me to be an independent learner 3.67 3.22 .004*

The clinical teachers provided me with good feedback on my strengths and weaknesses 3.41 2.77 .001*
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Question Mean response

III. Perception of social support CBA Hospital  
attachment p

There was racism on this clinical placement (reverse scored) 3.85 3.45 .008*

There was sex discrimination in this clinical placement (reversed scored) 3.85 3.37 .003*

I had good collaboration with other junior doctors 3.15 3.46 .402

I had suitable access to careers advice 3.33 2.85 .011*

This hospital has good quality RMO facilities for junior doctors, especially when on call 2.70 2.83 .286

I felt physically safe within the hospital environment 3.59 3.52 .381

There was a no blame culture in this clinical placement 3.52 2.64 <.001**

There were adequate catering facilities when I am on call 2.85 2.43 .052

My clinical teachers had good mentoring skills 3.59 3.08 .001*

I got a lot of enjoyment out of my present job 3.41 2.97 .023*

There were good counselling opportunities for junior doctors who experience difficulty 
regarding their training in this clinical placement

3.04 2.68 .043*

** p <.001 
* p <.05

Table 2: Mean results for individual questions grouped by subscale—CBAs and hospital-based attachments.
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In this study, the five best scoring items 
included a supportive and respectful envi-
ronment, manageable workloads and the 
provision of safe work environments free of 
discrimination. In terms of clinical teaching, 
it was difficult to determine which factors 
made it a superior learning environment as 
all items were endorsed. However, clinical 
supervision, respect received, the moti-
vation to become independent learners 
and mentoring qualities were identified as 
factors that promoted learning. CBA clinical 
supervisors also tended to provide better 
quality feedback and utilised learning 
moments to teach. In her study, Sheehan 
identified these activities that promoted 
the learning experience: RMO autonomy 
in conducting their own clinics, wider 
community involvement and community 
links and access to an assigned clinical 
supervisor to provide immediate super-
vision. Patient triage (ensuring that RMOs 
had exposure to a good range of clinical case 
types) also promoted learning.9

However, industrial and employment 
issues remained the items rated the lowest 
in the survey and is a reminder that careful 
attention to this aspect of the learning 
environment is required by the seconding 
DHB, CBA practice managers and clinical 
supervisors. This includes union contact 
requirements (eg, access to funded meals), 
travel and accommodation arrangements 
(for distant clinics) and attendance at RMO 
teaching sessions at the DHB campus or via 
audio or visual communications. RMOs at 
attachments in close proximity to the DHB 
campus who do not undertake after-hours 
duties at the practice have to complete after-
hours and weekend duties at the DHB. In 
addition to local clinical supervision, RMOs 
continue to have contact with prevoca-
tional educational supervisors on at least 
three occasions during their 13-week CBA 
attachment. 

Similarly, induction (ie, orientation) 
information needs to be collaboratively 
developed by employers and CBA super-
visors and practice managers to ensure 
that interns have sufficient information 
about the practice and tasks they must 
undertake. 

Other areas that rated poorly were the 
lack of clinical protocol availability at CBAs 
and, surprisingly, procedural skill acqui-

sition. The latter should be explored with 
further research. Collaboration with other 
junior doctors and access to RMO-specific 
facilities would understandably not be rated 
highly as PGY2 doctors may be the only 
junior medical doctors on site. 

Limitations
This was a retrospective study across a 

four-year period at Waikato DHB. During 
that time, the CBAs were introduced, with 
initially only four in place for the first two 
years. The MCNZ requirement that all PGY2 
doctors need to complete a CBA from the 
2020/21 year means that Waikato DHB (one 
of the larger DHBs in New Zealand) will 
have 12 CBAs accredited in order to fulfil 
this requirement. It is therefore difficult to 
generalise the findings to date, given that 
the pool of CBAs evaluated was small. This 
study also lacks statistical power due to the 
small sample size of both CBAs and hospi-
tal-based attachments, and therefore the 
results are not nationally representative. 
We recommend that further analyses are 
conducted once the larger pool of CBAs is 
well established, and that a cross-cohort 
study across DHBs in New Zealand should be 
considered.

The crop of CBAs evaluated was quite 
diverse, consisting of three general prac-
tices, one urgent care facility, one rural 
hospital and two other types of CBAs 
(hospice care and a hybrid sexual health 
and alcohol and drug service). It is difficult 
to review specific types of CBAs, due to very 
small sample sizes. However, it is recognised 
that there may be differences in learning 
opportunities, patient contact and level of 
supervision across various CBAs.

This study utilised the PHEEM survey 
as part of evaluating the learning envi-
ronments of both hospital-based and CBA 
attachments. However, the PHEEM was 
designed and subsequently validated to 
measure the learning and educational envi-
ronment of hospital-based RMOs. Some of 
the items in the PHEEM may therefore lack 
relevance for doctors in community settings 
(eg, hospital RMO facilities). Validation of the 
PHEEM for community placements is some-
thing that should be considered, particularly 
with doctors in other countries also having 
community rotations as part of their prevo-
cational training.
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Conclusions
Community-care experiences involve  

a number of clinical competencies not 
easily achieved during hospital-based 
patient care (eg, ‘manager role’ devel-
opment; screening and triage of the 
‘undifferentiated’ patient; early and 
milder disease presentations; the care 
of comorbid, complex, chronic medical 
conditions; the influences of socioeconomic 
status and culture on medical presenta-
tions; and healthcare access differences 

across the community). It also involves 
the skills and confidence of dealing with 
early and uncertain diagnoses.10 In this 
study, the CBAs appear to have provided 
valuable learning experiences for prevoca-
tional doctors in New Zealand. RMOs who 
have undertaken CBAs confirm a positive, 
supportive environment with enthusi-
astic and motivated clinical supervisors. 
It is possible that the more traditional 
apprenticeship model over the 13-week 
period may play an important role in the 
perception of the learning environment.
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Outcomes following open 
radical cystectomy: an 
11-year Christchurch 

experience
Jeremy Wild, Andrea Cross, Peter Davidson, Chris Frampton

ABSTRACT
BACKGROUND: Radical cystectomy (RC) remains the standard approach to treating muscle invasive 
bladder cancer. Despite improvements in surgical and anaesthetic care, morbidity and mortality remain 
high. In the United Kingdom, centralisation has improved outcomes following RC. However, in New Zealand 
no centralisation or mandatory reporting of outcomes exists. 

METHODS: A retrospective review of all patients who underwent RC at Christchurch Hospital, New 
Zealand, between January 2007 and January 2018 was undertaken. Data on demographic, operative 
and post-operative variables were collected. Thirty- and 90-day mortality rates were assessed along with 
five-year survival. Multivariate logistic regression was used to assess factors associated with survival.

RESULTS: During the 11-year period, 135 patients underwent RC. There were low rates of neo-adjuvant 
(11%) and adjuvant (5%) chemotherapy use. The median length of stay was 10 days (6–44 days) and 23 
patients (17%) had a Clavien-Dindo grade 3 or above complication. Thirty- and 90-day mortality was 
2.2% and 4.4% respectively. Five-year overall and disease-specific survival rates were 49.7% and 59.3% 
respectively. American Joint Committee on Cancer (AJCC) stage was a positive predictor of overall survival, 
with the risk of death increasing incrementally for each progression of stage. Age, sex and comorbidity 
status were not significant predictors of either overall or disease-specific survival.

CONCLUSION: Our study is the first to report radical cystectomy outcomes in New Zealand. Although 
the perioperative outcomes were comparable to other published series, the subsequent development of 
metastatic disease remains a problem, with poor five-year survival rates.

Radical cystectomy (RC) remains a 
primary approach to treating muscle 
invasive bladder cancer (MIBC) as 

well as recurrent high-grade non-muscle 
invasive bladder cancer (NMIBC).1,2 Im-
provements in surgical and anaesthetic 
care have markedly reduced early mortality 
following RC.3,4 Despite this reduction, the 
30- and 90-day mortality rates continue to 
be high, with rates of up to 10.6% being 
reported in the literature.5,6,7 Furthermore, 
the later development of metastatic disease 
remains a problem, with overall (OS) and 
disease specific (DSS) five-year survival after 
RC remaining low.,8,9,10

RC remains one of the most complex 
uro-oncological surgical procedures, with 
high rates of perioperative morbidity 
and mortality. The link between oper-

ative volume and outcomes has been well 
described,11,12 leading to significant change 
within urological practice in the United 
Kingdom (UK). In the UK, the approach to 
treatment of MIBC has become centralised 
following NICE and Improving Outcomes 
Guidance (IOG) recommendations that indi-
vidual surgeons should be performing ≥5 
pelvic cases/year and centres be handling 
≥50 pelvic cases/year.13 With centrali-
sation and improved outcome monitoring, 
morbidity and mortality following RC has 
reduced.14,15 Documentation of outcomes 
following RC became mandatory via the 
BAUS database since 2014 in the UK. A study 
by Patel et al14 reported the UK Hospital 
Episode Statistics data from 15,292 RCs 
before and after the IOG implementation 
in the UK. They reported a significant 
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reduction in 30-day mortality (2.7% to 1.5%), 
90-day mortality (7% vs 4%), length of stay 
(16 vs 14 days) and re-intervention rates 
(33% vs 30%). The mortality rates were 
higher in the group (2.9% 30-day mortality) 
that was discordant with IOG and NICE 
guidelines. 

In New Zealand there are 14 separate 
urology units that perform RC in varying 
numbers. But unlike the UK, there is no 
centralisation of care with regards to pelvic 
surgery, nor is there any current nation-
alised database or mandatory reporting 
used. Although there are numerous 
published series looking at outcomes 
following RC, no outcomes from New 
Zealand have been reported. In this study 
we sought to determine post-RC morbidity 
and mortality in Christchurch Hospital, New 
Zealand.

Methods
A retrospective review of all patients who 

underwent RC at Christchurch Hospital, New 
Zealand, between January 2007 and January 
2018 was undertaken. Christchurch Hospital 
is a tertiary hospital located in Christchurch, 
New Zealand, and is the largest hospital 
in the South Island. It provides urological 
services to a catchment area of approxi-
mately 600,000 people in Canterbury16 and 
32,000 on the West Coast.17

At Christchurch Hospital, all RCs are 
performed as open procedures. There is 
no access to robotic surgery in the public 
sector. It is standard practice for all 
cases involving orthotopic neobladder or 
continent catheterisable channel formation 
to be performed with two consultant urolo-
gists. At Christchurch Hospital, we routinely 
send the ureteric margins for frozen section 
to ensure they are clear of tumour. Nodal 
dissection is routinely a level 1 dissection to 
the common iliac artery bifurcation. 

All patients undergoing RC in Christ-
church are subject to ongoing audit, with 
demographic, anaesthetic and operative 
data being prospectively stored in a dedi-
cated database. For this study we obtained 
demographic, pathological, operative and 
outcome data from both the RC database 
and the electronic health records. Patient 
characteristics included age, sex, ethnicity, 
comorbidity (ASA and Charlson Comor-

bidity Index (CCI)), indication for surgery 
and baseline renal function. Intra-operative 
outcomes included surgical complications, 
blood loss, type of urinary diversion and 
operative times. Post-operative outcomes 
included complications (including Clavien-
Dindo grade), length of hospital stay, rate 
of return to theatre, re-admissions, 30- and 
90-day mortality and five-year survival data. 

Definitions
Post-operative ileus was defined as 

a complication when total parenteral 
nutrition (TPN) was required. Renal 
impairment was defined as an eGFR <60ml/
min/1.75m2. Intra-operative blood loss (as 
a complication) was defined as ≥1500mls 
intra-operative blood loss. 

All statistical analyses were performed 
using SPSS v25.0. Continuous data are 
presented as medians and ranges, and 
categorial data are presented as numbers 
of patients and percentages. Kaplan-Meier 
curves were used to summarise the OS and 
DSS by age, gender, comorbidities (CCI) and 
overall staging (American Joint Committee 
on Cancer (AJCC) 8th Edition). Univariate 
statistical comparisons of survival were 
undertaken using log-rank tests for each 
of these features. Multivariate Cox propor-
tional-hazards regression analysis was 
used to test the independent effects of 
these variables on OS and DSS. A two-tailed 
p-value <0.05 was taken to indicate statis-
tical significance.

This study has been performed in 
accordance with appropriate ethical stan-
dards and has locality approval with the 
Canterbury District Health Board Research 
Committee (approval: RO 20066).

Results
Baseline characteristics (Table 1)

During the 11-year study period, 135 
patients underwent RC at Christchurch 
Hospital. The median age at time of RC was 
70 years. The majority of patients were 
men (97/135 (72%)), and 117 (87%) were NZ 
European, with only 5.2% patients being 
Māori. Sixty-two percent of patients had a 
CCI of ≥5 and 33% of patients had significant 
underlying renal impairment pre-opera-
tively. MIBC was the predominant indication 
for RC, with only 20% of cases proceeding 
to RC with NMIBC. Multidisciplinary team 
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(MDT) discussion was had for 55% of 
patients pre-operatively, although only 15 of 
135 patients received neo-adjuvant chemo-
therapy (NAC). It should be noted that 21 
patients were offered NAC and six declined. 

Intra-operative outcomes (Table 2)
RC was performed by six different urol-

ogists throughout the 11-year period. The 
mean operative time was 238 minutes. The 
majority of patients (n=121) underwent 
ileal conduit urinary diversion, with 10 
patients undergoing orthotopic neobladder 
formation and a further four patients under-
going formation of a catheterisable channel. 
A standard template level 1 nodal dissection 
was undertaken in 96% of RCs. 

Blood loss data were available for 127 

of the RCs. Median blood loss was 600mls, 
with a significant range of 75–3500mls. 
Forty-two percent of patients required a 
perioperative transfusion, with a median 
transfusion of two units of red blood cells in 
those receiving a transfusion (range: 1–6). 
The most common intra-operative compli-
cation was significant bleeding (n=12), 
defined as ≥1500mls, followed by rectal 
injury (n=5). All patients who suffered rectal 
injury underwent primary repair without 
requirement for de-functioning. 

Early post-operative and 
pathological outcomes (Table 3)

The median length of stay was 10 days 
(range: 6–44 days). Thirty-three patients 
(24%) were readmitted within 30 days. 

Table 1: Patient demographics overall and by status at most recent follow-up. 

Overall (n=135) Alive (n=44) Deceased (n=91)

Male Sex (N (%)) 97 (72) 24 (55) 73 (80)

Age (years; median (range)) 70 (36–87) 69.5 (36–81) 70 (41-87)

Ethnicity (N (%))

NZ European 
NZ Māori
Other European
Pacifica
Asian

117 (87)
7 (5)
8 (6)
2 (1)
1 (1)

40 (91)
3 (7)
1 (1)
-
-

77 (85)
4 (4)
7 (8)
2 (2)
1 (1)

Charlson Comorbidity Index (N (%)) 

0–4
≥5

51 (38)
84 (62)

22 (50)
22 (50)

29 (32)
62 (68)

ASA score (N (%))

1
2
3
4

9 (7)
77 (57)
45 (33)
4 (3)

1 (2)
28 (64)
13 (30)
2 (4)

8 (9)
49 (54)
32 (35)
2 (2)

Renal impairment (eGFR <60mL/
min/1.75m2; N (%))

45 (33) 13 (30) 32 (35)

Indication for surgery (N (%))

MIBC
NMIBC

108 (80)
27 (20)

27 (61)
17 (39)

81 (89)
10 (11)

Neo-adjuvant chemotherapy (N (%)) 15 (11) 6 (14) 9 (10)

Discussed at MDT preoperatively (N (%)) 74 (55) 33 (75) 41 (45)

NZ, New Zealand; ASA, American Society of Anaesthesiologists; eGFR, estimated glomerular filtration rate; MIBC, 
muscle invasive bladder cancer; NMIBC, non-muscle invasive bladder cancer; MDT, multi-disciplinary team.
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The most common reason for readmission 
was urosepsis (n=6), followed by wound 
dehiscence (n=3). Early post-operative 
complications occurred in 55 patients (41%), 
nine (7%) of whom required a return to 
theatre for further intervention during their 
index admission. The most common reason 
for return to theatre was wound dehiscence 
(n=3), followed by stoma necrosis (n=2) and 
small bowel obstruction (n=2). The predom-
inant post-operative complication was 
post-operative ileus (n=9), followed by pneu-
monia (n=8). 

Three patients died within 30 days of their 
operation (2.2% 30-day mortality rate), with 
the underlying causes being pulmonary 
embolus, cardiac failure and aspiration 
pneumonia. A further three patients died 
within 90 days (4.4% 90-day mortality rate) 
of their operation, with early development 
of metastatic disease the underlying cause of 
each death. 

Survival (Figure 1 and Table 4)
A five-year period had passed for 124 of 

the 135 patients in this cohort at the time of 
analysis (September 2020). Five-year OS and 
DSS rates were 49.7% and 59.3% respec-
tively. Overall median time to death was 

36 months (range: 0–132 months), with a 
progressive reduction noted with increasing 
T-stage. Kaplan-Meier survival curves (OS 
and DSS) are demonstrated separately for 
age, sex, AJCC stage and CCI (Figure 1). 

Table 5 demonstrates the multivariate 
Cox regression analysis performed to assess 
age, sex, CCI and AJCC staging as predictors 
of OS and DSS. Here we see that AJCC stage 
was a positive predictor of OS, with risk of 
death increasing incrementally for each 
progressive stage, such that those who were 
AJCC stage IIIa had a more than four-fold 
increased risk of dying (HR 4.55 (95%CI: 
1.72–12.07, p<0.001)) in comparison to those 
who were stage 0. Similarly, AJCC stage was 
a significant predictor of DSS, with the risk 
of dying being seven times greater in the 
same group (HR: 7.01 (95%CI: 1.61–30.57, 
p<0.01)). Age, sex and CCI were not signif-
icant predictors of either OS or DSS.

Discussion
We report population-based outcomes 

following RC in New Zealand for the first 
time.

As surgical and anaesthetic care contin-
ually evolves, we should expect outcomes 

Table 2: Intra-operative variables overall and by status at most recent follow-up. 

Overall (N=135) Alive (N=44) Deceased (N=91)

Type of reconstruction (N (%))

Ileal conduit
Orthotopic neobladder
Catheterisable channel

121 (90)
10 (7)
4 (3)

39 (89)
2 (5)
3 (6)

82 (90)
8 (9)
1 (1)

Node dissection level (N (%))

0
I
II

5 (4)
130 (96)
0

3 (7)
41 (93)

2 (2)
89 (98)

Operative time (minutes; median 
(range))

227 (137–360) 234 (180–360) 225 (137–350)

Blood loss (mL; median (range)) 600 (75–3,500) 600 (250–3,000) 600 (75–3,500)

Intra-operative complications (N (%))
Rectal injury
Major bleeding* 
Other 

22 (16)
5 (4)
12 (9)
5 (4)

10 (23)
3 (7)
4 (9)
3 (7)

12 (13)
2 (2)
8 (9)
2 ()

Transfusion rate (N (%)) 57 (42) 17 (39) 40 (44)

*Major bleeding defined as intra-operative blood loss 1500mL. 
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Table 3: Post-operative and pathological outcomes overall and by status at most recent follow-up.

Overall (N=135) Alive (N=44) Dead (N=91)

Post-operative outcomes

Complications (N (%)
Clavien-Dindo grade: 1
2
3
4
5
Type
Post-operative ileus
Pneumonia
Ureteric anastomotic leak
Wound dehiscence
Pelvic collection
Atrial fibrillation
Other†

55 (41)
16 (12)
16 (12)
12 (9)
9 (7)
2 (2)

9 (7)
8 (6)
4 (3)
3 (2)
3 (2)
3 (2)
25 (19)

19 (43)
4 (9)
8 (18)
6 (14)
1 (2)
-

36 (40)
12 (13)
8 (9)
6 (7)
8 (9)
2 (2)

Unplanned return to theatre (N (%)) 9 (7) 4 (9) 5 (6)

Length of stay (days; median (range)) 10 (6–44) 11 (7–25) 10 (6–44)

30-day re-admissions (N (%)) 33 (24) 11 (25) 22 (24)

<30-day mortality 3 (2.2) - 3 (2.2)

<90-day mortality 6 (4.4) - 6 (4.4)

Pathological outcomes

Histological type (N (%))
Transitional cell carcinoma
Squamous cell carcinoma
Carcinoma in-situ
Other*

116 (86)
8 (6)
5 (4)
6 (6)

37 (84)
2 (5)
2 (5)
3 (6)

79 (87)
6 (7)
3 (3)
3 (3)

T-Stage (N (%))
Ta
Tis
T1
T2 
T3a
T3b
T4a
T4b

1 (1)
13 (10)
15 (11)
46 (34)
22 (16)
19 (14)
14 (10)
5 (4)

1 (2)
8 (18)
9 (21)
17 (39)
4 (9)
2 (5)
2 (5)
1 (2)

-
5 (6)
6 (7)
29 (32)
18 (20)
17 (19)
12 (13)
4 (4)

N-Stage (N (%))
N0
N1
N2
N3

95 (70)
16 (12)
23 (17)
1 (1)

39 (89)
4 (9)
1 (2)
-

56 (62)
12 (13)
22 (24)
1 (1)
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Overall (N=135) Alive (N=44) Dead (N=91)

Overall Stage (AJCC 8th Edition; (N (%)) 
0a
0is
I
II
IIIa
IIIb
IVa
IVb

1 (1)
13 (10)
15 (11)
37 (27)
41 (30)
23 (17)
3 (2)
2 (2)

1 (2)
8 (18)
9 (20)
17 (39)
8 (18)
1 (2)
-
-

-
5 (5)
6 (7)
20 (22)
33 (36)
22 (24)
3 (3)
2 (2)

Positive margin (N (%)) 20 (15) 4 (9) 16 (18)

Adjuvant chemotherapy (N (%)) 7 (5) 1 (2) 6 (7)

AJCC: American Joint Committee on Cancer.  
† Venous thromboembolism, small bowel obstruction, stroke, surgical site infection, stoma necrosis, myocardial 
infarction, congestive heart failure and urosepsis. 
* Includes small cell carcinoma, clear cell adenocarcinoma, leiomyosarcoma and transitional cell carcinoma 
subtypes of sarcomatoid and with squamous differentiation.

Table 3: Post-operative and pathological outcomes overall and by status at most recent follow-up.
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Figure 1: Kaplan-Meier curves for overall and disease-specific survival stratified by (a) age, (b) sex, (c) AJCC stage and (d) Charlson Comorbidity Index.

Overall survival DSS

(a) Age

(b) Sex

(c) AJCC stage

(d) Charlson 
Comorbidity 
Index

AJCC: American Joint Committee on Cancer; CCI: Charlson Comorbidity Index.

(years) (years)

(years)(years)
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to evolve and improve with it. But overall 
mortality following RC has remained rela-
tively high despite improvements to surgical 
techniques and anaesthetic care. 

With the development of the BAUS 
cystectomy registry, there is now baseline 
cystectomy data available for comparison. 
With this data, Patel et al14 and Jefferies et 
al15 demonstrated that frequent reporting 
can improve the standard of care. However, 
the BAUS registry has come under some 
criticism because of the risks of underre-
porting and incomplete complication data 
(not all outcome fields are mandatory and 
the data are self-entered by surgeons). Even 
so, our 30- and 90-day mortality rates (2.2% 
and 4.4%, respectively) compare favourably 
with BAUS data, which demonstrate 30-day 
mortality of 1.58% and 90-day mortality 
rate of 2.72%.13 Other international studies, 
however, demonstrate mortality rates 
ranging significantly from 2.1 to 3.1% at 30 
days and 6.9 to 8.3% at 90 days.6,7,18 Three 
patients in our group died between 30 and 
90 days from rapidly progressive metastatic 
disease. All our patients were pre-opera-
tively staged with computed tomography 
(CT), and although there is some evidence 
that PET-CT is more sensitive and specific 
than CT for metastatic disease, particularly 
in those with locally advanced disease,19,20 

there is no consensus on its utility as a 
routine staging investigation. Currently, 
routine PET-CT for patients with MIBC is not 
publicly funded in New Zealand.

In this study, five-year OS was 49.7% and 
five-year DSS was 59.3%. These rates are 
similar to those found by Patel et al21 when 
they evaluated 804 patients following RC in 
New South Wales, Australia: five-year OS 
and DSS were 53.2% and 59.6%, respectively. 
A further study from Victoria, Australia,22 
reported a five-year OS rate of only 34% 
in a cohort of 50 patients between 1995 
and 2005, whereas another study from 
Queensland, Australia,23 which assessed 
1,230 patients, reported a two-year OS rate 
of 71.5%. Other international studies found 
similar five-year survival rates.7,8,9 Larger 
studies by Mohanty et al8 and May et al9 
reported overall five-year survival rates of 
63.5% and 50% respectively. A study from 
the Eindhoven Cancer Registry24 reported 
the five-year relative survival after radical 
cystectomy to be 48%.

Our study shows poor utilisation of 
neo-adjuvant chemotherapy, even though 
evidence suggests that platinum-based 
combination neo-adjuvant chemotherapy 
offers a 5% absolute benefit in overall 
five-year survival.25,26 This is no different 
globally, where NAC uptake has been low 

Table 4: Multivariate analysis of factors associated with overall and disease-specific survival following 
radical cystectomy.

Variable Overall survival Disease-specific survival

HR (95% CI) P-value HR (95% CI) P-value

Female sex
 

0.65 (0.38–1.14) 0.135 1.06 (0.55–2.03) 0.866

 Age (years) <60
60–69
70–79
≥80

Reference
0.63 (0.28–1.37)
0.76 (0.30–1.91)
0.81 (0.29–2.29)

0.625 Reference
0.86 (0.35–2.08)
0.88 (0.30–2.60)
0.68 (0.19–2.39)

0.930

CCI ≥5
 

1.73 (0.87–3.41) 0.117 1.18 (0.53–2.62) 0.680

AJCC stage 0is
I
II
IIIa
IIIb+IV

Reference
1.39 0.42–4.62)
1.81 (0.66–4.97)
4.55 (1.72–12.07)
8.14 (2.94–22.53)

<0.001 Reference
1.91 (0.35–10.51)
1.74 (0.36–8.34)
7.01 (1.61–30.57)
14.09 (3.12–63.67)

<0.001

AJCC: American Joint Committee on Cancer; CCI: Charlson Comorbidity Index. 
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and slow. This emphasises the importance 
of MDM discussion and consideration for 
neo-adjuvant chemotherapy use in all 
cases. Only 74 (55%) of our RC cases were 
formally discussed in an MDM setting. 
Notably, however, the Christchurch urology 
MDM only began as a formal process in 
2014, which should be taken into consid-
eration. Since 2014, 39 of 44 RC cases 
have been formally discussed in an MDM 
setting, demonstrating significantly higher 
compliance. Historically, due to resource 
issues and the morbidity of older patients 
with chemotherapy, there had been an 
agreement at Christchurch Hospital to 
restrict NAC to patients under the age of 
70. NAC is now considered for all patients 
undergoing RC. Furthermore, these data 
were collected retrospectively, and thus 
may be under-reported. This emphasises 
the importance of a prospectively collected 
database. While post-operative chemo-
therapy and radiotherapy use remains 
largely in a palliative setting in our cohort, 
it is important to note 29/135 (21%) were 
referred for consideration.

In New Zealand, no papers have been 
published that look at outcomes following 
RC. The paper by Patel et al21 looked at 
five-year DSS and OS, finding rates of 60% 
and 53% respectively following RC. Patel et 
al also noted a 44% increase in DSS when 
comparing high- to low-volume hospitals 
(≤3 and >6 RCs per year, respectively). Using 
this criteria, Christchurch Hospital would be 
considered a high-volume hospital for RC, 
although it would be useful to make compar-
isons across other hospitals in New Zealand.

Centralisation certainly has its advantages 
and disadvantages. Multiple studies have 
demonstrated improved outcomes with 
higher volume centres; however, down-
sides remain with regard to de-skilling of 
surgeons in smaller centres and patient- and 
family-related travel/isolation factors. In 
Australasia there have been early devel-

opments looking at healthcare efficiency 
with big data being obtained with assis-
tance from the Health Round Table (https://
home.healthroundtable.org). This could 
well be a gateway to the development 
of registries looking at outcomes moni-
toring following uro-oncological surgery 
in New Zealand. In New Zealand there is 
currently no centralised approach to RC 
or a centralised database monitoring RC 
outcomes. The development of the BAUS 
cystectomy registry in the UK has certainly 
put outcomes monitoring on the map. The 
Australian and New Zealand Urogenital 
and Prostate Cancer Trials Group (ANZUP) 
collaborative cystectomy database has 
ethical approval under the National Mutual 
Acceptance (NMA) that is valid for all public 
hospitals in Australia. Collaboration with 
New Zealand urologists could be considered.

In Australia, the role of centralisation 
of high-risk surgical procedures has been 
considered,27,28 and the introduction of 
an Australian nephrectomy registry29 will 
likely be followed by other urological 
procedures and will assist in the quality 
improvement process. The introduction of 
national RC databases may be further able to 
identify factors that may improve outcomes 
following RC.

In conclusion, our study has shown that 
metastatic disease continues to be an issue 
with patients undergoing RC for MIBC, and 
that these patients still suffer low 5-year 
survival rates. Our study is the first to 
report RC outcomes in New Zealand and 
shows these are comparable to the findings 
of other, international studies. The UK has 
seen that improved outcome monitoring 
contributes to a reduction in post-oper-
ative morbidity and mortality, and although 
this is not yet mandatory in New Zealand, 
we believe this should be considered. The 
ANZUP collaborative cystectomy database 
provides the ideal opportunity to do so.
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Frailty should be assessed 
in older patients considered 

for colonoscopy
Tyson A Oberndorfer, Ricardo Jurawan

The United States Preventive Services 
Task Force recommends an upper age 
limit of 75 for asymptomatic colorectal 

cancer (CRC) screening, primarily because 
of the likely benefit of early detection in a 
patient population with limited life expec-
tancy. Colonoscopy is the gold standard for 
CRC screening. Complications of colonos-
copy more common in older adults include 
fluid and electrolyte shifts, dehydration and 
delirium. Frailty assessment has success-
fully predicted outcomes in many clinical 
settings. However, thus far, assessment of 
frailty has not been widely used to predict 
risk of complications from colonoscopy in 
older adults.

Age is an imperfect predictor of CRC 
screening outcomes. Fitness for colo-
noscopy has been assessed by the American 
Society of Anesthesiologists (ASA) score 
as a measure of physical status, and the 
Eastern Cooperative Oncology Group (ECOG) 
score as a measure of function. Chrono-
logic age is a marker of frailty, which more 
accurately describes “personal biologic 
age.”1 For example, the physiologic age of a 
70-year-old with severe frailty may be more 
consistent with that of an average 85-year-
old. Physical frailty is defined as “a medical 
syndrome with multiple causes and contrib-
utors that is characterized by diminished 
strength, endurance, and reduced physio-
logic function that increases an individual’s 
vulnerability for developing increased 
dependency and/or death.”2 Frailty is a 
robust predictor of hospital readmissions, 
institutionalisation and mortality3. Frailty 
assessments have been shown to predict 
post-operative outcomes.3–4 However, only 
one study has investigated the relationship 
between frailty and colonoscopy outcomes.5

In a prospective cohort study, Taleban 
et al assessed the efficacy of an upper 

extremity muscle performance (UEMP) test, 
a measure of sarcopenia shown to correlate 
with the Fried frailty phenotype,6 to predict 
periprocedural colonoscopy outcomes in 
asymptomatic patients undergoing CRC 
screening. This UEMP test differentiated 
Non-Frail (n=49) from Pre-Frail/Frail (n=50) 
patients, and the incidence of complica-
tions were compared. Complications were 
seen in 41% of Non-Frail compared to 70% 
of Pre-Frail/Frail (p=0.01). The ASA score 
was also correlated with adverse outcomes 
(p=0.02), whereas age and Charlson Comor-
bidity Index were not.

These results suggest that frailty may 
predict outcomes in older adults under-
going colonoscopy and agree with literature 
that advocates using frailty assessments to 
predict perioperative outcomes.3,7 However, 
the Taleban study has numerous weak-
nesses. First, the UEMP test is strictly a 
measure of sarcopenia, yet sarcopenia is just 
one component of frailty. Second, the UEMP 
test was validated against a binary model of 
frailty phenotype, which is used clinically 
as a screening tool rather than a rigorous 
assessment of frailty. Third, the Pre-Frail 
and Frail groups were combined, poten-
tially masking the extent to which a proxy 
measurement of frailty actually predicts 
colonoscopy outcomes. Fourth, age was used 
as a covariate when analysing correlation 
between the UEMP test and outcomes, obvi-
ating the use of frailty as a better marker of 
outcomes than age. Finally, utilising a tool 
that requires technology is not financially or 
logistically feasible on a population scale.

Despite these weaknesses, Taleban et 
al addressed an unmet need to better 
predict colonoscopy outcomes, and to our 
knowledge there have been no similar 
studies since it was published in 2018. 
Further research is needed to explore the 
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use of frailty as a predictor of colonoscopy 
outcomes in older adults. An ideal frailty 
assessment for this purpose should (1) be 
evidence-based and validated, (2) include 
multiple domains (eg, medical comorbid-
ities, cognition, function, nutrition and social 
support) and (3) be easily implementable at 
scale. The Edmonton Frail Scale (EFS)8 and 
modified frailty index (mFI)9 are ideal candi-
dates to consider.

The EFS is a patient-centred, 11-item ques-
tionnaire covering multiple domains that 
can be administered by a nurse assistant 
in less than five minutes. Clock draw 
and timed-up-and-go tests directly assess 
cognition and physical function. Among 
other applications, the EFS has predicted 
post-operative outcomes in elective major 
abdominal surgery7 and identified chemo-
therapy candidates in older adults with 
CRC.10

The mFI consists of 11 comorbidities that 
were derived by mapping variables of the 
Rockwood frailty index1 onto the National 

Surgical Quality Improvement Program 
(NSQIP) in patients who underwent laparo-
scopic or open colectomy. The mFI does not 
include cognition, nutrition or social support 
domains. The mFI can be completed by chart 
review or, in some electronic medical record 
systems, automatically. Because it was 
derived and validated in surgical patients, 
there is an extensive body of literature 
demonstrating that the mFI correlates with 
post-surgical outcomes.3

In summary, we recommend that older 
patients undergoing colonoscopy should be 
screened for frailty. A clear decision-making 
pathway that uses frailty assessment must 
first be established to guide clinical care. 
Frailty assessment must be coupled with 
clinical reasoning and used to facilitate 
goals-of-care discussions while weighing 
the individualised benefits versus risks of 
colonoscopy. Future studies are needed to 
investigate the value of the EFS and mFI to 
predict periprocedural outcomes of colo-
noscopy in older adults.
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Multiple cranial 
neuropathies as the  

initial presentation of  
EBV-positive diffuse large 

B-cell lymphoma
Gisela A Kristono, Lara Benoiton, Sean Lance, Katherine Baguley,  

Michelle Dickson, Duncan Smyth, Satish Hulikunte

Diffuse large B-cell lymphoma (DLBCL) 
is the most common type of aggres-
sive lymphoma in adults.1 However, 

cranial nerve (CN) palsies occur in only 2.8% 
of initial presentations in lymphoma.2 We 
present a case of a 22-year-old man with Ep-
stein-Barr virus (EBV)-positive DLBCL who 
initially presented with multiple CN palsies.

Case presentation
A 22-year-old man of both Pasifika and 

Māori ethnicity presented to the emergency 
department of a secondary-level hospital 
with one week of intermittent headaches 
and otalgia, three days of diplopia and eye 
pain and one day of bilateral hearing loss. 
Other symptoms included tinnitus and 
dysgeusia. He was transferred to a tertiary 
centre two days later due to progressive 
neurological decline—he had become deaf 
and had developed bilateral distal sensory 
loss and mild dysphagia.

The patient was afebrile at the initial 
secondary-level hospital. Cranial nerve 
examination revealed he had partial 
limitation of left eye abduction and marked 
bilateral hearing loss. Peripheral neuro-
logical examination was normal except for 
a positive Romberg test. After the transfer, 
repeat neurological examination showed 
the patient now could not abduct either eye 
and was areflexic except for the right triceps 
jerk. He was also found to have a right sided 
cervical mass.

Initial full blood count (FBC) was unre-
markable, but FBC after transfer revealed 

a mildly elevated neutrophil count (8.0 x 
109/L). Extended biochemistry, including 
calcium, lactate dehydrogenase, angioten-
sin-converting enzyme, C-reactive protein 
and glycated haemoglobin, was normal. 
Blood tests for HIV, hepatitis B, hepatitis C 
and syphilis were negative. Gadolinium-en-
hanced magnetic resonance image (MRI) of 
the head was normal. Cerebrospinal fluid 
(CSF) examination showed a lymphocytic 
pleocytosis (173 x 106/L) and elevated protein 
(1.33 g/L). CSF tests for bacterial culture, 
viral PCR (herpes simplex and varicella 
zoster), tuberculosis, oligoclonal bands and 
flow cytometry were negative. A computed 
tomography (CT) of the neck, chest, abdomen 
and pelvis showed a mass adjacent to the 
right sternocleidomastoid along with right 
adrenal enlargement (Figures 1A–B) and 
multiple lung nodules. Pure-tone audiogram 
confirmed severe bilateral sensorineural 
hearing loss (Figure 2A). 

An urgent excisional biopsy of the 
enlarged right cervical mass and bone 
marrow biopsy were performed. Flow 
cytometry was negative on the cervical 
mass, and the bone marrow biopsy was 
normal. Histology from the mass subse-
quently revealed high-grade lymphoma, 
with a differential diagnosis of EBV-positive 
DLBCL and EBV-positive non-mediastinal 
grey-zone lymphoma. Despite the negative 
flow cytometry and neuroimaging, it was 
thought that he highly likely had lympho-
matous meningitis. The final diagnosis 
was stage four EBV-positive DLBCL (of the 
young).3–6
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The patient was started on high-dose 
prednisone followed by R-CHOP (rituximab, 
cyclophosphamide, doxorubicin, vincristine, 
prednisone) and methotrexate chemo-
therapy. His hearing improved prior to 
discharge, as shown by repeat audiogram 
(Figure 2B), and his visual symptoms were 
much improved one month after discharge. 
Five months after completing his full 
course of chemotherapy, his tinnitus had 
also significantly improved. He declined 
to have consolidation autograft transplant 
post-chemotherapy.

Discussion
This was an unusual case with diagnostic 

challenges. Lymphoma is well known 
to cause cranial neuropathies; however, 
bilateral deafness due to lymphoma has 
only rarely been reported, with cases due 
to bilateral tumours of the skull base,7–9 
malignant middle ear effusions10 and neurol-
ymphomatosis (direct invasion) of the eighth 
nerve.11,12 To our knowledge, EBV-positive 
DLBCL presenting with profound bilateral 
deafness has not been reported previously. 
It is possible that our patient had neurolym-
phomatosis; however, there was no evidence 
of this on brain imaging. Instead, the 
progressive multiple cranial neuropathies 
were likely due to lymphomatous menin-
gitis. We could not find previous reports 
of profound bilateral deafness due to this 
mechanism. The loss of reflexes may have 
been due to polyradiculopathy, which can 
occur with malignant meningitis.13

Our patient was both immunocom-
petent and young, which is uncommon in 

EBV-positive DLBCL. An observational study 
conducted in the United States found that 
the incidence rate of DLBCL among Asian 
and Pasifika people was 0.83 per 100,000 
person-years for patients below the age of 
40.14 In comparison, the rate for Asian and 
Pasifika patients above 85 years old was 
43.95 per 100,000 person-years.14 These rates 
were similar to that of the European group 
for both age categories in the study.14 No 
similar study could be found that included 
Māori patients. An analysis of 46 EBV-pos-
itive DLBCL cases in immunocompetent 
young adults showed 82% of patients were 
alive and in remission after a median of 22 
months of follow-up.5 This is in contrast to 
older patients, where between 25% and 61% 
remain in remission after a median of 22 
months.5 With increased understanding of 
this patient group and the qualitative differ-
ences to the elderly or immunocompromised 
cases, ‘EBV-positive DLBCL of the young’ 
could be added as a provisional entity under 
the World Health Organization (WHO) classi-
fication of lymphoid tumours.15

The flow cytometry results were negative, 
causing diagnostic delays. Flow cytometry is 
commonly negative in EBV-positive DLBCL,5 
which may be due to necrotic lymphoid 
tumours having a large number of reactive 
cells. It is thus important to remember that 
a negative flow cytometry result does not 
exclude lymphoma.

In conclusion, lymphomas can have a wide 
range of clinical presentations, and diag-
nosis may not be straightforward. A high 
index of suspicion is required for patients 
with multiple cranial neuropathies.
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Figure 1A:  CT of the neck. Axial computed tomography (CT)-neck shows a homogenously enhancing 
lesion measuring approximately 15 x 28 x 33mm abutting the right sternocleidomastoid muscle and 
inferior right parotid gland (arrows).
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Figure 1B: Transverse CT of the abdomen. Computed tomography (CT) scan of the abdomen revealed 
an enlarged right adrenal gland (arrow), with no free fluid surrounding it. No other abnormalities were 
observed on this CT image.



81

cLInIcAL coRResPonDence

NZMJ 30 July 2021, Vol 134 No 1539
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

Figure 2: Pure tone audiometry prior to diagnosis (A.) and after commencement of treatment (B.). 
A. shows severe to profound bilateral symmetrical sensorineural hearing loss. B. shows moderate to 
severe bilateral symmetrical sensorineural hearing loss.
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Chronic Tubal Nephritis
1921

By F. F. A. Ulrich, M.B.
In the Last October number of the 

New Zealand Medical Journal I related 
a case of chronic tubal nephritis which had 
been greatly relieved or possibly cured by 
a 29 days’ “fast” with colonic irrigation, etc. 
As considerable interest has been shown in 
the case by word and letter, I append a brief 
report of the case, thirteen months after the 
termination of the fast.

The fast was broken on 29th February, 
1920, and since that time that patient has 
reported to me twice. On the first occasion, 
October, 1920, he reported an account of 
a small superficial abscess in his neck. It 
was a purely local infection, and he stated 
that he was well in every way, and back at 
work. Time forbade further examination. 
On the second occasion, Easter Monday last, 
he was travelling with a Christchurch team 
to play cricket in Dunedin. He was looking 
well and said he felt well in every way, but 
he stated that if he did very heavy work he 
developed backache, which, however, his 
Christchurch doctor assured him was only 
lumbago. On examination: Heart normal. 
Urine (post-prandial), alkaline, sp. gr. 1018; 
some cloudiness, which cleared up on 
addition of dilute acetic acid; no albumin 
by any test. Blood pressure 168; this is 
practically the same (170) as on the day of 
discharge from hospital on 9th July, 1920. 
No trace of œdema; skin without blemish 
and apparently in good condition. This man 
is still leading a life of carefully-regulated 
habits, especially in regard to diet. I think 
one is justified in claiming a cure in this 
case. It does not follow, however, that this 
class of treatment would benefit all classes 
of chronic renal inflammation, not even 
chronic tubal nephritis, as it is certain that 
the causes vary.

I have recently treated a girl of twenty 
years of age suffering from chronic 
nephritis, following an ordinary attack of 
acute nephritis. Many weeks of orthodox 
treatment had failed to make any 
improvement in her chronic condition. 

She was stout, pale, and puffy, with œdema 
of the face and fleeting œdema of other 
parts of the body. Urine gave the ordinary 
reactions, with a fair quantity of albumin. 
Breathlessness on exertion was present, but 
her chief complaint was lifelessness, loss of 
energy, and a general feeling of unfitness. 
She fasted forty days, with special baths, 
colonic irrigation, etc., and after the discom-
forts of the first week she rapidly gained 
in appearance and energy, and her joie de 
vivre returned. All signs and symptoms 
which we associate with chronic nephritis 
gradually disappeared, with the exception 
of a small trace of albumin, which could be 
observed as a thin film on the bottom of the 
albuminometer. Two months after returning 
to her home, she has written to say she is 
well in every way, except that the trace of 
albumin has increased a little. Although 
greatly improved, it is obvious that this case 
has not been cured.

I venture to suggest that a partial expla-
nation of the cured case may be found in 
the endocrine glands, especially the adrenal 
glands, and, although so much mystery 
still surrounds the function of the latter 
glands under normal and abnormal condi-
tions, I think that “problematical” would 
be too severe a term to apply to such an 
explanation.

Robert McCarrison, in his study of the 
endocrine gland, tells that the adrenalin 
content of the adrenal glands has a 
direct action on the flow of urine—that 
an excess of it “diminishes the flow of 
urine, thus favouring the retention of it 
in the tissues”—i.e., œdema—and that 
this adrenalin may reach the kidneys by a 
direct channel of communication between 
the adrenals and the kidneys. Moreover, 
he tells us that the adrenal glands enlarge 
in consequence of “starvation,” and in 
consequence of dietetic defects, but that 
the adrenalin content does not always 
increase. Unfortunately he does not tell 
us whether the enlarged adrenal gland of 
“starvation” has an increase or decrease 
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of its adrenalin content, but he does tell us 
that the adrenalin content is below normal 
when the diet is scorbutic, and also when 
concurrent infections are associated with 
dietetic defects. Thus it is quite possible 
that the enlarged adrenals of “starvation,” 
i.e., fasting plus the concurrent infection 
of chronic tubal nephritis—if such exists—

would reduce the adrenalin content, so 
permitting more urine to flow, with a 
reduction of it in the tissues, i.e., œdema.

I attempt to deduce nothing, but I think 
the case is worth chronicling. At the same 
time I am very conscious of the sketchiness 
of the above reasoning based on McCarri-
son’s investigations. 

URL:
www.nzma.org.nz/journal-articles/chronic-tubal-nephritis
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Supercharging 
rehabilitation: 
neuroscience 

meets practice
D Taylor,1 S Olsen,1 I Niazi,2 G Alder,1  
U Rashid,1 M Jochumsen,3 P Kaur,1  

N Kumari,2 N Signal1

1Rehabilitation Innovation Centre, 
Health and Rehabilitation Research 

Institute, Auckland University of 
Technology, Auckland. 2Centre 
for Chiropractic Research, New 
Zealand College of Chiroprac-
tic, Auckland. 3Department of 

Health Science and Technology, 
Aalborg University, Denmark.

Recent and ongoing advances 
in technology offer huge poten-
tial to advance exercise-based 
rehabilitation. However, we 
need to ensure these advances 
are based on sound evidence 
and importantly have a good fit 
with clinical practice. The trans-
lational link from neuroscience 
research to clinically feasible 
rehabilitation interventions 
is a focus of our work. We are 
currently investigating different 
neuromodulatory approaches, 
including transcranial direct 
current stimulation and noisy 
galvanic vestibular stimulation 
combined with exercise-based 
rehabilitation to determine their 
feasibility and clinical effects. 

To exemplify our user-based 
translational approach to the 
transformation of a labora-
tory-based system to a wear-
able rehabilitation device, we 
present exciteBCI. This is a 
non-invasive neuromodulatory 
device which pairs an electro-
encephalography (EEG) signal, 
the movement-related cortical 
potential, with peripheral elec-
trical stimulation. 

Our initial research focused 
on understanding the cortical 

priming effects of the inter-
vention in a laboratory setting. 
Aspects of this work included 
refining parameters to max-
imise corticomotor excitabil-
ity and exploring effects on 
impairments such as muscle 
weakness and voluntary acti-
vation. The laboratory-based 
system presented challenges 
to clinical translation due to 
size, technical set up, and the 
need for skilled operators. To 
overcome these limitations we 
miniaturised the device, cre-
ating a unique system for EEG 
acquisition and analysis. The 
resulting wearable prototype 
was a finalist in Callahan In-
novation’s national technology 
challenge. This work involved 
collaboration with a commer-
cial partner (Exsurgo Rehabil-
itation), as well as input from 
a team of clinicians, engineers, 
industrial designers, and peo-
ple with stroke. A user-centred 
design approach was used to 
explore the acceptability and 
usability of exciteBCI in a clin-
ical setting. We are currently 
undertaking a dose-finding and 
technical feasibility study using 
exciteBCI combined with home-
based physiotherapy for people 
following stroke. We believe 
that this stepwise, user-centric 
approach to rehabilitation 
technology development is vital 
prior to commercialisation and 
clinical implementation of re-
habilitation technologies such 
as exciteBCI.

We are grateful for financial 
support for this research from: 
Brain Research New Zealand, 
Callaghan Innovation, Health 
Research Council of New Zea-
land, AUT PBRF Funding, and the 
Medical Technologies Centre of 
Research Excellence.

Prediction is 
difficult, especially 

about the future
M-C Smith,1,2,3 PA Barber,1,3  
BJ Scrivener,1,3 CM Stinear1

1Department of Medicine, 
2Department of Exercise Sciences, 
University of Auckland, Auckland, 

3Neurology, Auckland District 
Health Board, Auckland

Background
Stroke affects around 10,000 

people in New Zealand each 
year, with most experiencing 
impaired motor function. Motor 
recovery is crucial for regaining 
independence, but difficult to 
predict based on clinical judge-
ment alone. Over the last de-
cade we have developed clinical 
tools that combine standardised 
assessments with biomarkers 
to accurately predict motor out-
comes for individual patients. 
The PREP2 tool predicts hand 
and arm outcome; the TWIST 
tool predicts both whether and 
when a patient will be able to 
walk independently again.

Methods and results
The Time to Walking Inde-

pendently after Stroke (TWIST) 
tool was derived and internally 
validated with a sample of 124 
patients (55 women, median age 
71 years; 89 non-ambulatory), 
recruited at two sites within 
7 days of stroke. Cox hazard 
regression analyses were used 
to identify predictors and 
combine them as a TWIST score. 
This score is calculated 7 days 
after stroke using four routine 
bedside clinical assessments. 
The TWIST score predicts 
the probability of achieving 
independent walking at 4, 6, 
9, 12, or 26 weeks after stroke 
for individual patients. The 
internally validated model was 
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at least 89% accurate for all time 
points, except 4 weeks post-
stroke (82%).

Future directions
The TWIST tool is being 

validated and updated with an 
ongoing study recruiting a new 
cohort of patients. This study 
will also identify barriers and 
facilitators to future imple-
mentation of TWIST in routine 
clinical care.
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as the origin of 
neuropathogenesis in 
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GJS Cooper,1,4 SR Rudiger,5  
CJ McLaughlan,5 PJ Verma,5  
JF Gusella,6 ME MacDonald,6  
HJ Waldvogel,3 CS Bawden,5  

RLM Faull,3 RG Snell1

1Centre for Brain Research, School 
of Biological Sciences, The Universi-
ty of Auckland, Auckland, 2Invermay 

Agricultural Centre, AgResearch 
Ltd., Mosgiel, 3Centre for Brain 

Research, Faculty of Medical and 
Health Science, The University of 
Auckland, Auckland, 4Centre for 
Advanced Discovery and Experi-
mental Therapeutics, Division of 

Cardiovascular Sciences, School of 
Medical Sciences, Faculty of Biology, 
Medicine and Health, University of 

Manchester, Manchester, United 
Kingdom, 5Molecular Biology and 
Reproductive Technology Labora-
tories, South Australian Research 

and Development Institute, 
Adelaide, Australia, 6Molecular 
Neurogenetics Unit, Center for 

Genomic Medicine, Massachusetts 
General Hospital, Boston, USA

Aims
Huntington’s disease (HD) is 

a neurodegenerative disorder 
characterised by extensive 
loss of striatal neurons, with 
progressive chorea, dementia, 
and psychological disturbance. 
It is caused by an expanded 
polyglutamine repeat (CAG) 
in the huntingtin gene (HTT). 
The pathogenic mechanism 
resulting in cell dysfunction 
and death beyond the causative 
mutation is not well defined. 

To further delineate the early 
molecular events in HD we as-
sessed gene expression changes 
in the striatum of a prodromal 
sheep model, OVT73, express-
ing a full length human CAG-ex-
panded HTT cDNA transgene. 
Results were further explored 
through metabolite and gene 
expression analyses in brain 
tissue from HD cases. 

Methods
RNA-sequencing (RNA-seq) 

was performed on striatal tis-
sue from 5-y-old OVT73 sheep 
(n = 6), with quantified gene ex-
pression compared to matched 
controls (n = 6). Based on the 
RNA-seq results the metabolite 
urea and genes involved in the 
urea cycle were assessed by 
enzymatic assay and quantita-
tive real-time polymerase chain 
reaction (qRT-PCR) respectively, 
in brain tissue from OVT73 and 
HD cases. 

Results and conclusions
We identified significantly 

increased levels of the urea 
transporter SLC14A1 in the 
OVT73 striatum, along with 
other important osmotic reg-
ulators. Further investigation 
revealed elevated levels of the 
metabolite urea in the OVT73 
striatum and cerebellum, and 
post-mortem human brain 
from HD cases, including those 
with low-level neuropathology 
(Vonsattel grade 0/1). Urea is 
the waste product of protein 
catabolism, generated from 
ammonia via the urea cycle. El-
evation of urea in the absence 
of the overt cell loss is further 
evidence that protein catabo-
lism is increased in HD brain, 
possibly as an alternate energy 
source given the generalized 
metabolic defect in HD. Excess 
urea or ammonia are known to 
cause neurologic impairment in 
other disease contexts. As such, 
our findings indicate that ab-
errant urea metabolism could 
be the primary biochemical 
disruption initiating neuro-
pathogenesis in HD.

This work was kindly support-
ed by the Cure Huntington’s Dis-
ease Initiative Foundation and 
Brain Research New Zealand.

A novel dopamine 
pathway: 

Characterization 
and implications for 
Parkinson’s disease

PS Freestone, KL Todd, J Lipski
Department of Physiology, 

Centre for Brain Research, Brain 
Research New Zealand, Univer-

sity of Auckland, Auckland
Aim

The precise timing and 
location of dopamine release 
underlies many brain functions 
including motor, memory/learn-
ing and cognition processes. 
Recent anatomical evidence 
suggests a novel dopamine 
pathway originating in the sub-
stantia nigra pars lateralis (SNL) 
and terminating in the most 
caudo-lateral part (tail) of the 
striatum. Unlike neighboring 
pars compacta (SNc) dopamine 
neurons and their projection to 
the dorso-lateral (center) stria-
tum, this novel pathway is yet to 
be functionally characterized.

Methods
Electrochemical detection 

of basal and evoked dopamine 
release was conducted in the 
striatum of anesthetized Wistar 
rats. Basal dopamine was mea-
sured at various depths in both 
the center and tail striatum. 
Evoked dopamine release was 
measured in these two striatal 
regions in response to electrical 
stimulation of key basal ganglia 
nuclei.

Results
Measurement of basal 

dopamine revealed distinct 
dopamine domains in the dorsal 
(330±60 nM) and ventral regions 
of the center striatum (395±65 
nM; n=6), and a single domain 
in the tail (249±31 nM; n=7). 
Electrical stimulation of the me-
dial forebrain bundle contain-
ing projections to the striatum, 
evoked dopamine release in 
the center and the tail striatum, 
albeit smaller in amplitude 
and less consistent in the latter 
(center: 221±28 nM; tail: 24±4 
nM). As expected, stimulation 
of the SNc evoked release in the 
center striatum (57±13 nM) but 
surprisingly none in the tail, 
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while stimulation of the SNL 
had the opposite effect (tail: 
24±9). Finally, stimulation of 
the subthalamic nucleus evoked 
release only in the tail striatum 
(36±8), confirming the prefer-
ential innervation of the SNL by 
this nucleus.

Conclusion
This study provides the first 

functional characterization of 
the novel dopamine pathway 
and identification of distinct 
dopamine domains in the stri-
atum. Given the role of the tail 
striatum in processing sensory 
information, findings from this 
study may shed light on the 
often overlooked and untreated 
non-motor symptoms of Parkin-
son’s disease.

Specific patterns of 
optogenetic stimulation 
of glutamatergic motor 

thalamus neurons 
improve akinesia in a 
chronic rat model of 
Parkinson’s disease.

E Kip,1 L Bentall,1 CF Underwood,1  
SM Hughes,2 LC Parr-Brownlie1

1Department of Anatomy, 
2Department of Biochemistry, 
University of Otago, Dunedin

Aim
Parkinson’s disease (PD) is a 

motor disorder underpinned 
by degeneration of nigrostria-
tal dopamine neurons, which 
alters neural activity throughout 
basal ganglia-thalamocortical 
motor circuits. There is no cure. 
Electrical deep brain stimulation 
(DBS) in the subthalamic nucleus 
improves motor symptoms in PD 
patients, but can cause non-mo-
tor side-effects. DBS of the motor 
thalamus (Mthal) is used to treat 
tremor in PD patients but does 
not improve akinesia, possibly 
because of non-specific neuronal 
stimulation or ineffective stim-
ulation patterns. Optogenetic 
stimulation may be an alterna-
tive to electrical DBS to improve 
movements without side-effects 
due to exceptional cell-type spec-
ificity. Following our previous 
work in acute PD model rats, 
the present study investigated 
whether optogenetic stimulation 
of glutamatergic Mthal neurons 
improved forelimb akinesia in a 
chronic rat model of PD. 

Methods
Parkinsonian rats were 

produced by unilateral injection 
of 6-hydroxydopamine into 
the medial forebrain bundle. 
Glutamatergic Mthal neurons 
were transduced to express 
an opsin following injection 
of an adeno-associated viral 
vector (AAV.CaMKII.XXX.GFP). 
Optogenetic stimulation was 
applied with blue or orange 
light and forelimb akinesia was 
assessed using skilled reaching, 
and cylinder and step-tests. 
Experimenters were blind to the 
specific opsin used.

Results and conclusion
Forelimb use significantly 

increased in the reaching test 
when orange light was applied 
using 2 patterns—15 Hz tonic 
and a physiological pattern 
previously recorded from a 
Mthal neuron in the healthy 
state (control reaching, P<0.01 
and P<0.05, respectively). 
For the step test, orange light 
theta-burst stimulation, 15 Hz 
and control reaching patterns 
also significantly reduced 
akinesia (P<0.0001). In contrast, 
forelimb use in the cylinder test 
was unaffected by orange-light 
stimulation with any pattern. 
Blue-light stimulation (all pat-
terns) failed to alter akinesia. 
Therefore, optogenetic Mthal 
stimulation applied with com-
plex patterns may be a promis-
ing alternative to electrical DBS 
to treat PD. 

Hallucinations in 
Parkinson’s disease: 
are they predictive 

of dementia?
K-L Horne,1,2,3,4 MR MacAskill,1,2  

DJ Myall,1,3 L Livingston,1,2  
S Grenfell,1 MJ Pascoe,1 B Young,1  

R Shoorangiz,1,3,5 TR Melzer,1,2,3  
TL Pitcher,1,2,3 JC Dalrymple-
Alford,1,2,3,4 TJ Anderson1,2,3,6

1New Zealand Brain Research 
Institute, 2Department of 

Medicine, University of Otago, 
Christchurch, 3Brain Research New 
Zealand-Rangahau Roro Aotearoa 

Centre of Research Excellence, 
4School of Psychology, Speech and 
Hearing, University of Canterbury, 

5Department of Electrical and 
Computer Engineering, Univer-
sity of Canterbury, 6Department 

of Neurology, Christchurch 
Hospital, Christchurch

Aim
Many people with Parkinson’s 

disease experience hallucina-
tions and their development 
associates with high caregiv-
er-burden, hospital admissions 
and institutionalisation. Clini-
cians have observed that hallu-
cinations often occur before the 
development of dementia, and 
thus, are thought to increase 
dementia risk. The predictive 
value of hallucinations and 
other neuropsychiatric symp-
toms, however, have not been 
compared to clinical and demo-
graphic predictors of dementia. 
We aim to determine if they are 
useful markers of dementia risk.

Methods
328 Parkinson’s participants 

completed baseline neuropsy-
chiatric and cognitive assess-
ments. Of these, 202 non-de-
mented participants were 
followed-up over a four-year 
period to detect conversion to 
dementia; 51 developed demen-
tia. ROC analysis tested associa-
tions between baseline halluci-
nations and neuropsychiatric 
symptoms, and future dementia. 
The probability of developing 
dementia was also modelled as 
a function of neuropsychiatric 
inventory (NPI)-total score, Par-
kinson’s disease Questionnaire 
(PDQ)-hallucinations, PDQ-anx-
iety, and contrasted to cognitive 
ability, age, and motor function. 
Leave-one-out information 
criterion was used to evaluate 
which models provided useful 
information when predicting 
future dementia.

Results
Participants with dementia 

at baseline experienced greater 
levels of hallucinations and 
neuropsychiatric symptoms 
compared to non-dementing 
groups. Few differences were 
found between Parkinson’s 
participants with mild cognitive 
impairment and those with 
normal cognition. Six measures 
were significantly, but weakly, 
associated with future demen-
tia. The strongest was NPI-total 
score: AUC = 0.66 [0.57–0.75]. 
There was, however, no evi-
dence it contained useful out-of-
sample predictive information 
of future dementia (delta ELPD 
= 1.8 (SD 2.5)); Similar results 
held for PDQ-hallucinations and 



89

PRoceeDInGs

NZMJ 30 July 2021, Vol 134 No 1539
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

PDQ-anxiety. In contrast, cogni-
tive ability (delta ELPD = 36 (SD 
8)) and age (delta ELPD = 11 (SD 
5)) provided useful predictive 
information of future PDD.

Conclusion
Cognitive ability and age 

strongly out-performed neuro-
psychiatric measures, including 
hallucinations, as markers of 
developing dementia within 
four-years. Therefore, hallucina-
tions and other neuropsychiat-
ric symptoms do not appear to 
be useful markers of dementia 
risk. 

Diagnosis and 
monitoring of neuro-

degenerative disorders 
using eye-tracking

S Dakin
Department of Optometry 

and Vision Science, University 
of Auckland, Auckland

Aim
Understanding sensory defi-

cits associated with neuro-de-
generative disease is important 
both to illuminate the neural 
bases of these conditions and to 
improve how they are diag-
nosed and treated. In this talk I 
will describe how behavioural 
assessment based on eye 
movements has the potential 
to transform assessment of not 
only visual but also cognitive 
function. 

In terms of vision, humans 
rely on the oculomotor system 
to maintain a stable, sharp view 
of the world. Having briefly 
reviewed the main classes of oc-
ulomotor dysfunction observed 
in neurodegenerative disease 
(eg, saccade generation) I will 
discuss how eye-tracking para-
digms (eg, saccadic remapping) 
can also help us explore general 
brain processing “strategies” 
(eg, predictive coding). I will 
next describe how eye-tracking 
can be used to explore non-visu-
al brain function both through 
(a) targeted tests, such as cog-
nitive assessment based wholly 
on fixation and (b) free-viewing 
paradigms: analysis of patterns 
of fixation acquired while 
patients engage in everyday 

activities such as reading or 
watching movies. Finally, I will 
discuss ways in which my lab 
is working towards making 
these techniques more widely 
available. Although infrared 
eye-tracking is increasingly in-
corporated into consumer tech-
nologies such as virtual reality 
headsets, access to dedicated 
hardware remains a barrier to 
adoption of eye-tracking as a 
means of measuring behaviour. 
I will describe how the built-in 
imaging capabilities of ubiq-
uitous technologies—such as 
tablets and smart phones—can 
be leveraged to provide basic 
eye tracking for (eg, home-moni-
toring applications). 

Conclusion
Eye-tracking then, provides a 

means of objectively character-
izing a whole range of patients’ 
day-to-day visually-guided 
activities. This wealth of in-
formation—when paired with 
high throughput data analyses 
now achievable with machine 
learning—has the potential 
to support a patient-centred 
approach to the diagnosis and 
management of neuro-degener-
ative disease. 

Audition and vision: 
links with cognition 

in older adults
SC Purdy,1,2,3 JH Leung,1,2,3 LM Hamm,4 

SC Dakin,2,4 OM Cañete,1,3  
A Kuruvilla-Mathew,1,3 K Brewer,2,4  

TW Taki,1,2 LJ Tippett,1,2 PR Thorne2,3,4

1School of Psychology, University 
of Auckland, Auckland, 2Brain 

Research New Zealand—Rangahau 
Roro Aotearoa, 3Eisdell Moore 

Centre for Hearing and Balance 
Research, 4Faculty of Medical 

and Health Sciences, University 
of Auckland, Auckland

Aim
Longitudinal studies and 

metanalyses show associations 
between hearing and vision 
impairment and cognition. 
Clinical trials are assessing the 
efficacy of hearing treatment 
in reducing cognitive decline 
in elders with hearing loss but 
auditory/visual training effects 
on cognition have not been 
determined. Poorer childhood 
hearing appears to increase risk 

for poorer hearing in adulthood. 
Combined with evidence that 
mid-life hearing loss is a signif-
icant modifiable risk factor for 
cognitive impairment, this sug-
gests a potentially modifiable 
trajectory from sensory to cog-
nitive decline, that begins early. 
We aim to develop interventions 
to improve sensory processing 
and cognition that would be 
feasible and acceptable for all 
New Zealanders.

Method
Participants in Phase 1 assess-

ment study were adults with 
suspected MCI, older healthy 
controls and younger control. 
Hearing, visual acuity and audi-
tory and visual processing were 
assessed using behavioural, 
EEG and self-report measures. 
Feasibility of training, using 
in-person and online formats, 
has been explored in Phase 2.

Results
The MCI group had greater 

self-reported hearing difficul-
ties, and poorer auditory tempo-
ral and visual motion percep-
tion scores. Lower MoCA scores 
were associated with greater 
self-reported hearing difficulties 
and slower cortical auditory 
evoked potentials. Phase 2 train-
ing trials using auditory training 
and global motion perceptual 
training highlight the need for 
training to be motivating and 
for technology to be accessible 
for older adults who have com-
puter anxiety or low computer 
self-efficacy. Preliminary data 
from younger participants 
suggest cognitive flexibility and 
executive function may improve 
with auditory training.

Conclusion
Further work is needed to 

develop and trial engaging 
training technology that is 
accessible and efficacious 
for older adults, including 
those experiencing auditory 
processing difficulties from 
other neurological conditions. 
Research by our team (Purdy, 
Brewer, Taki) with Māori stroke 
survivors highlights that iwi 
are motivated and resourceful 
and willing to engage with new 
technological solutions for their 
communities.
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Metaphorically 
speaking: exploring the 
needs of Pacific families 
affected by age-related 
cognitive impairment

V Symon, P Norris, R Richards,  
T Mapusua

Centre for Pacific Health, 
University of Otago, Dunedin

Aim
Pacific populations in New 

Zealand are aging, but little is 
known about Pacific people’s 
experiences of or views about 
cognitive impairment and their 
experiences in the health care 
environment. The aim of this 
research is to explore the needs 
of Pacific peoples and their 
families affected by age related 
cognitive decline.

Methods
Six health care service pro-

viders with a focus on Pacific 
patients were interviewed to 
determine services available 
to aged Pacific peoples, access 
to those services and whether 
available services met Pacific 
people’s needs.

Results
Barriers in accessibility of 

services, getting a diagnosis, 
communication and language 
were identified as key concerns 
by participants. Many Pacific 
people experienced a lack of 
information and therefore poor 
access to services. The provision 
of information solely via online 
fora exacerbated the economic 
disadvantages some faced, due 
to a lack of access to a computer 
or the internet. Diagnosis was 
often made difficult by inconsis-
tent access to general practi-
tioners in lower socio-economic 
areas and long wait times. 
Communication was hindered 
by lack of access to information 
in Pacific languages that incor-
porated a Pacific world view. 
There was also a lack of health 
workers across all sectors who 
spoke Pacific languages, and 
understood their cultural needs.

Common themes noted by all 
of the participant healthcare 
providers and support services 
indicated the needs of aged 
Pacific people experiencing 
cognitive decline were often not 
being met.

This research was funded by 
BRNZ and Ageing Well National 
Science Challenge.

Potential and pitfalls 
with exercise and 

environmental stress 
for brain health

JD Cotter,1 TD Gibbons,1,2,3  
KN Thomas,2 LC Wilson,3 L Machado4

1School of Physical Education, Sport 
and Exercise Sciences, 2Department 
of Surgical Sciences, 3Department of 
Medicine, 4Department of Psychol-
ogy, University of Otago, Dunedin

Aim
To briefly highlight (a) crucial 

inter-dependencies between 
brain health, physical activity, 
and the stressors of natural 
environments, (b) the relevance 
of cerebrovascular function, 
(c) methodological challenges 
and opportunities in research 
using human participants, and 
(d) gaps in knowledge for which 
our group could contribute.

Methods
We assess and manipulate 

cerebrovascular haemodynam-
ics and its determinants (esp. 
arterial CO2 and O2 pressures 
and hydrostatic pressure) in 
response to acute and chron-
ic exercise or environmental 
stressors, in healthy and 
diseased human cohorts. The 
cerebrovasculature responds 
strongly to arterial CO2 pres-
sure and thereby provides a 
key indicator of cerebrovas-
cular function. Parameters of 
stress—esp. intensity, duration, 
pattern—all impact on cere-
brovascular function; these can 
be manipulated independently 
and in combination (eg, static 
resistance exercise with(out) 
a Valsalva manoeuvre, and/or 
heat stress with(out) exercise or 
orthostatic/gravitational stress).

Results and conclusion
As examples: Exercise and en-

vironmental stressors modulate 
cerebral and cerebrovascular 
function via local, humoral and 
systemic mediators but their 
dose-vs-response relations are 
minimally determined, even 
for singular stressors; habitual 
physical activity and fitness are 
related but distinct constructs; 
cerebrovascular function 
appears to partly mediate the 

relation between physical 
activity and cognition chron-
ically, but not acutely in healthy 
adults; behavioural regulation 
of stress exposure is a key 
methodological consideration 
when studying and interpreting 
cerebrovascular and cognitive 
effects of exercise and envi-
ronmental stressors; effects of 
aerobic fitness on cerebrovascu-
lar function remain equivocal, 
as does the identification of a 
valid and sensitive measure of 
cerebrovascular health. None-
theless, an inter-disciplinary 
approach has strong potential 
to enhance brain health using 
novel combinations of exercise 
and environmental stress.

Ka ora ai te iwi: 
Māori whānau lived 
experiences of mate 

wareware (dementia)
J Wharewera-Mika (Ngāti Awa, Ngāi 

Tūhoe, Te Whānau ā Apanui)
University of Auckland, Auckland

Aim
To explore the cultural ‘lived’ 

experiences of Māori (Indige-
nous people of Aotearoa New 
Zealand), directly impacted by 
mate wareware (dementia) and 
their wider support whānau (ex-
tended family), to understand 
whānau needs, and provide 
advice for culturally responsive 
approaches to enhance ‘ka ora 
ai te iwi’ (flourishing together). 

Methods
Kaupapa Māori research 

methods and ethics informed 
and guided this study. We in-
terviewed 20 whānau impacted 
by mate wareware in the Ngāti 
Awa region (of Whakatāne). 
Thematic and participatory-ac-
tion approaches were utilized to 
analyse narratives and collabo-
ratively develop advice.

Results
Commonly Māori care for 

whānau with mate wareware 
for the full duration of illness of-
ten navigating the journey with 
limited specialist support. The 
collective caring role is not ex-
perienced as burdensome how-
ever was often a distressing ex-
perience particularly during the 
later stages of illness. Preven-
tion and cure were considered 
important however the priority 
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for whānau was for increased 
access to mātauranga Māori 
mate wareware information, 
opportunities to connect with 
other mate wareware whānau, 
access supports to manage and 
cope with the illness progres-
sion and culturally-responsive 
respite care options. Service 
provision enhancing ‘ka ora 
ai te iwi’ requires a whānau 
ora (collective ‘whole whānau’ 
wellbeing) approach to care, 
embracing tikanga-based prac-
tices responsive to the cultural 
and spiritual needs of Māori 
alongside physical and psycho-
logical health needs. In addi-
tion to increasing the cultural 
capability of supports, specialist 
care may be best placed within 
existing whānau ora health and 
wellbeing structures.

Conclusion
Māori suffer many health and 

social inequities and those car-
ing for whānau with mate ware-
ware are likely to be disadvan-
taged twofold. A systems level 
approach advocating Te Tiriti 
o Waitangi-based partnership 
and collaboration is necessary 
to address exacerbated health 
inequity. 

Acknowledgements: Eru 
Thompson Postdoctoral Research 
Fellowship, Brain Research New 
Zealand.

Te Ōranga Ō te Roro: 
a phone app for mate 
wareware (dementia)
M Dudley,1,2 M King,3,4 H Spooner,5  

S Olsen,5 S Cullum,1,2 A Merkin,5  
E Ramirez-Rodriguez,6 B Nepia,7  

B Kaa,7 A Martinez,1,2 C Reihana,1  

S Yates1,2

1Brain Research New Zealand, 
2The University of Auckland, 

Auckland, 3 MedTech, 4Callaghan 
Innovation, 5Auckland Univer-
sity of Technology, Auckland, 6 

Victoria University of Wellington, 
Wellington, 7Counties Manukau 
District Health Board, Auckland

Aim
To develop a Māori-friendly 

mobile app that provides infor-
mation about mate wareware.

Methods
This research utilised a 

combined kaupapa Māori and 

co-design approach. Two focus 
groups were held; one with 
kaumātua (Māori elders) and 
one with rangatahi (younger 
Māori) to ascertain what mate-
rial should be included in the 
app. The focus groups were au-
dio-recorded and transcribed. 
Data were analysed to identify 
recurring ideas and themes; 
these were used to guide the 
design and development of 
the mobile app. Whānau had 
ongoing input during app de-
velopment. 

Results
The analyses identified 

important aspects of mate ware-
ware that should be included 
in the app. These included: (1) 
the physical, emotional and psy-
chological aspects of dementia, 
(2) the availability of diagnostic 
services and the diagnostic 
process, (3) coping strategies, (4) 
information regarding dementia 
management and care services, 
and (5) insight from different 
generations in the whānau to 
ensure the app would appeal 
to all ages. The researchers 
identified three target audiences 
for the app: (1) whānau living 
with mild cognitive impairment, 
(2) the caregivers of whānau 
living with mate wareware, 
and (3) healthy younger people. 
Further criteria for the compo-
sition of the app were: (1) the 
utilisation of te reo Māori and 
Māori-friendly language, (2) 
Māori characterisation using 
Māori audio and graphics, and 
(3) inclusion of video interviews 
with Māori health workers 
and whānau living with mate 
wareware.

Conclusion
The ‘mate wareware’ web-

based app provides information 
about the possible prevention, 
diagnosis, and management of 
mate wareware for whānau. 
The app will be further devel-
oped and enhanced as future 
funding becomes available. 
The address to access the cur-
rent web-based app is: www.
matewareware.co.nz 

This study was funded by 
Brain Research New Zealand and 
MedTech Centres of Research 
Excellence

Is a dementia 
prevalence study 

feasible in Aotearoa 
New Zealand?

S Cullum,1,2 A Martinez-Ruiz,1,2,3  
S Yates,1,2 M Dudley,1,2 G Cheung,1,2  

R Krishnamurthi,1,4 F Fa’alau,1,2  
E Ma’u,2 C Rivera-Rodriguez,1  

D Exeter,1,2 L Tippett,1,2 N Kerse,1,2 and 
the Living with Dementia in Aotearoa 

(LiDiA) Research Group
1Brain Research New Zealand, 

2The University of Auckland, 
Auckland, 3National Institute of 

Geriatrics of Mexico, Mexico City, 
Mexico, 4Auckland University 

of Technology, Auckland
Aim

New Zealand requires accu-
rate data regarding the extent 
of dementia and impact on 
people and whānau living with 
dementia to help inform a na-
tional dementia plan, but to date 
there has never been a national 
dementia prevalence study. Our 
study aims to assess the feasi-
bility of conducting a communi-
ty-based dementia prevalence 
study in the major NZ ethnic 
groups, using the 10/66 demen-
tia assessment protocol which 
measures dementia and its psy-
chological and financial impact 
on family carers.

Methods
First, we evaluated the 

diagnostic accuracy of adapt-
ed/translated 10/66 dementia 
assessment protocols in older 
people (≥65 years) from Māori*, 
Samoan, Tongan, and Fijian 
Indian communities. Then we 
assessed meshblock sampling 
methods and the accuracy and 
acceptability of the 10/66 tool 
in these same populations (in 
addition to Chinese and NZ Eu-
ropean people aged 65+) living 
in two areas of South Auckland 
(Favona North and Mission 
Heights).

Results
1278/1607 (80%) houses 

answered the door and 272/1278 
(21%) houses had occupants 
aged 65+ (377 people aged 
65+ in total). 2018 census data 
overestimated Māori and NZ 
European 65+ populations, 
and underestimated Asian 
65+ populations several fold. 

http://www.matewareware.co.nz
http://www.matewareware.co.nz
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The response rate was 30% for 
in-person interviews conducted 
simultaneously with participant 
and informant, but 70% when 
conducted with participant 
only. Interview response rate 
was <15% in the Samoan and 
Tongan populations suggesting 
the survey method was not ap-
propriate for these groups. 

Conclusion
The methods employed in the 

feasibility study are suitable for 
a dementia prevalence study in 
NZ European, Māori and Asian 
populations. Informant inter-
views by telephone should be 
offered in addition to in-person 
interviews to improve response 
rates. Further development is 
required for Pasifika ethnic 
groups and populations living 
in NZ. 

Funding: Health Research 
Council Feasibility Study Grant 
ID#18/590 and Brain Research 
New Zealand Feasibility Study 
Grant. *Māori validity study led 
by Dr Makarena Dudley.
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Aim

A number of studies in hu-
mans have reported that spatial 
memory impairment with 
aging is significantly predicted 
by deficits in cervical vestibu-
lar-evoked myogenic potentials 
(cVEMPs), indicative of saccular 
function. Age-related cVEMP 
deficits have also been linked 
statistically to hippocampal 
atrophy and an increased risk of 
Alzheimer’s Disease. These re-
sults are consistent with animal 
studies that have demonstrated 
that mice without otoconia, but 
with normal semi-circular canal 
function, exhibit spatial mem-
ory deficits as well as dysfunc-

tion of thalamic head direction 
cells and hippocampal place 
cells. Likewise, hearing loss has 
also been associated with an 
increased risk of dementia. The 
aim of this study was to explore 
the transmission of vestibular 
and auditory information to the 
hippocampus. 

Methods
Data were obtained from 21 

rats under urethane anaesthe-
sia. We electrically stimulated 
each of the three semi-circular 
canals, the utricle, saccule and 
cochlea and recorded local field 
potentials (LFPs) in the hippo-
campus using a 16 electrode 
microarray. Eye movements 
were also recorded using vid-
eo-oculography.

Results and conclusion
We found that the ampli-

tudes of LFPs evoked in the 
CA1 and CA3 regions of the 
hippocampus, by stimulation of 
the utricle, saccule or cochlea, 
were significantly greater than 
those evoked by stimulation of 
any of the 3 semi-circular canals 
(P ≤ 0.0001). In general, LFP 
amplitudes were greater in the 
contralateral hippocampus than 
in the ipsilateral hippocampus. 
This was particularly notable 
for saccular stimulation, for 
which the contralateral LFP 
amplitude was greater than for 
utricular stimulation. Cochle-
ar stimulation evoked LFPs 
throughout the hippocampus 
but with a different pattern to 
vestibular stimulation. These 
results suggest that otolithic 
information, especially saccular, 
is preferentially represented 
in the rat hippocampus, which 
might explain the statistical 
relationship between age-relat-
ed spatial memory deficits and 
cVEMP deficits in humans.

Supported by a grant from the 
Marsden Fund to PFS and YZ.
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Aim
Changes in biomarkers of 

dementia occur decades before 
symptom onset, suggesting that 
the optimal time to treat demen-
tia is before clinical presenta-
tion. Accordingly, non-invasive 
biomarkers of pre-symptomatic 
dementia are required to iden-
tify clinical trial participants, 
predict disease trajectory, and 
track responses to novel treat-
ments. Natural history studies of 
familial genetic cohorts provide 
a unique opportunity to identify 
biomarkers of pre-symptom-
atic dementia. The NZ Genetic 
Frontotemporal Dementia Study 
(FTDGeNZ) was established with 
the aim of identifying the earli-
est pre-symptomatic biomarkers 
in a large NZ family with genetic 
FTD, in collaboration with inter-
national multi-centre cohorts. 

Methods
We recruited participants 

from a single NZ family with an 
autosomal dominant mutation 
in the microtubule-associated 
protein tau gene (MAPT) that is 
known to cause FTD. Symptom-
atic individuals were excluded. 
Participants were genotyped to 
determine whether they were 
pre-symptomatic carriers of the 
MAPT mutation (IVS 10+16 C>T), 
or non-carrier controls. We en-
rolled 25 participants between 
15 April 2016 and 19 Septem-
ber 2018. Participants have 
undergone annual assessments 
consisting of medical history, 
neurological and physical exam-
inations, a comprehensive neu-
ropsychological battery, tests 
of autobiographical memory 
and social cognition, structural 
and functional MRI, olfactory 
testing, retinal imaging, and 
collection of blood samples for 
analyses of microRNA and pro-
tein fluid biomarkers. We have 
developed an online journaling 
platform for participants to 
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record their lived experiences of 
genetic FTD. 

Results
Genotyping has identified 

6 pre-symptomatic mutation 
carriers and 19 non-carrier 
controls in the cohort. Baseline 
analyses of retinal imaging 
data revealed no differences 
in retinal layer thickness or 
perfusion between carriers and 
non-carrier controls. To date, 
19 participants have completed 
3 annual assessments, which is 
designated as our first longitudi-
nal dataset. 

Conclusion
We have established the 

first longitudinal study of FTD 
in NZ. Longitudinal analyses 
of this cohort will contribute 
to the search for the earliest 
pre-symptomatic biomarkers 
of FTD.
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Aim
Over the last five years the 

Dementia Prevention Research 
Clinics (DPRCs) have trans-
formed from an aspiration 
into a multi-centre, multi-disci-
plinary, longitudinal research 
study. The aim is to identify 
factors underlying the develop-
ment and progression of mem-
ory problems and dementia in 
the unique cultures and ethnic-
ities of Aotearoa. Each of the 
clinics (Auckland, Christchurch, 
Dunedin) has its own flavour, 
challenges and successes. This 
lecture provides an overview of 
DPRC development, their cur-
rent state including associated 
research projects, and opportu-
nities provided by the DPRCs for 

research in the future, will be 
discussed.

DPRC participants undergo 
detailed clinical, neuropsycho-
logical, neuroimaging, lifestyle 
evaluations and blood dona-
tions, which also inform clinical 
classifications by multidisci-
plinary teams. Amyloid PET 
(florbetaben, FBB) is a recent 
addition. In January 2021, 321 
participants had been assessed, 
with 261 enrolled (227 clinical 
participants: Subjective cogni-
tive decline = 62; mild cognitive 
impairment (MCI) = 128; early 
dementia = 26). APOE genotyp-
ing further characterises our 
sample.

Current research studies 
aim to identify biomarkers 
predicting worsening MCI (eg, 
blood-proteins, microRNAs, neu-
roimaging analyses combined 
with neuropsychology, use of 
LTP, EEG and dynamic causal 
modelling). A secondary objec-
tive is to identify mechanisms 
underlying these conditions (eg, 
faulty blood-based barrier, iron 
deposition), and to understand 
the experience of individuals 
and their whānau (eg, factors 
influencing well-being). Finally, 
two intervention studies are 
underway to test novel methods 
to delay progression of MCI to 
dementia.

Many challenges will be dis-
cussed, including the COVID-19 
pandemic, and how, despite 
guidance from kuia Dr Waiora 
Port, we have not yet engaged 
sufficient Māori participants, 
with participation from Pasifika 
communities even lower. 

The heart of the DPRCs are 
its people: the dedicated, highly 
expert staff; and most centrally 
the participants, who volunteer 
to be part of this journey, and to 
be partners in this research.

Acknowledgements: Partic-
ipants, research and clinical 
staff of the Dementia Prevention 
Research Clinics. Funding from 
Alzheimer’s New Zealand Char-
itable Trust, The Angus Trust, 
Brain Research New Zealand 
and the New Zealand Dementia 
Prevention Trust
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Aim

The blood-brain barrier (BBB) 
is a specialised structure that 
selectively restricts the entry of 
potentially toxic components 
into the brain. Evidence to date 
supports BBB “leakage” as an 
early event in the development 
and progression of neurode-
generative disorders such as 
Parkinson’s, motor neuron and 
Alzheimer’s disease (AD). Mag-
netic resonance imaging (MRI) 
is commonly used to measure 
BBB function with contrast 
agents that cannot cross an in-
tact barrier. Our aim was to test 
and further develop a new MRI 
method that tracks the move-
ment of water molecules as 
they permeate across the BBB, 
providing a safer and potential-
ly more sensitive marker of BBB 
dysfunction.

Methods
Arterial spin labelling (ASL) 

MRI magnetically “labels” 
arterial blood and by subtracting 
labelled and unlabelled images, 
perfusion maps are generated. 
By collecting data at a range of 
times after labelling, it is possible 
to model the intra- and extra-
vascular components of the ASL 
signal and derive a transfer rate, 
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Kw, of labelled water molecules 
across the BBB. We have imple-
mented two different approach-
es most suited to clinical use, 
“T2-ASL” and “diffusion-ASL” 
and collected data from Demen-
tia Prevention Research Clinic 
participants, with mild cognitive 
impairment (MCI), early AD and 
age matched controls.

Results and conclusion
Surprisingly, with both 

methods we find lower Kw in 
the MCI and AD group com-
pared to controls, counter to 
our hypothesis of higher Kw in 
the presence of a “leaky” BBB. 
The aquaporin 4 (AQP4) system 
at the BBB interface regulates 
water transfer and exchange 
between the cerebrospinal and 
interstitial fluids. AQP4-deficient 
mice display reduced clearance 
of amyloid-β and separately, 
a lower Kw than wild type 
animals, using the same T2-ASL 
method we present. These re-
sults combined, suggest that our 
new ASL-MRI water-transfer 
method could be sensitive to an 
alternative mechanism of BBB 
dysfunction in MCI and AD. 

Blood biomarkers 
for the detection and 
prediction of disease 
progression in Mild 
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Aim
The pathological hallmarks 

of Alzheimer’s disease (AD) are 
accumulation of amyloid-beta 
(Aβ), hyperphosphorylated tau 
and neuronal cell loss. Early 
detection of these pathologies 
is critical to timely delivery of 
treatment strategies. Inter-
national studies support the 
clinical utility of blood biomark-
ers for early detection, diagnosis 
and monitoring progression of 
AD. Advances in ultra-sensitive 
immunoassay methods such as 
Single Molecule Array (SiMoA) 
now allow the assessment of the 
key markers of AD pathology 
(Aβ, total-tau (t-tau), phos-
phorylated tau (p-tau) species, 
neurofilament light (NfL) and 
glial fibrillary acidic protein 
(GFAP)). Our aim is to establish 
a longitudinal biomarker profile 
for the participants of the 
Dementia Prevention Research 
Clinics (DPRC). The DPRC Tissue 
Biobank comprises of serum, 
plasma (EDTA or heparin), 
platelets, red and white blood 
cells prepared from participants 
according to strict standard op-
erating procedures which align 

with the Australian Imaging 
Biomarker and Lifestyle group. 

Methods 
To establish the blood bio-

marker profile within the DPRC, 
samples from 425 visits were se-
lected from the Auckland, Dune-
din and Christchurch DPRCs, 
to enable investigation of 
longitudinal trends within 205 
DPRC participants. In collabora-
tion with Professor Zetterberg 
(University of Gothenburg) the 
levels of six neurodegenerative 
blood markers (Aβ1-40, Aβ1-42, 
t-tau, p-tau181, NfL and GFAP) 
will be assessed using the SiMoA 
technology. 

Conclusions
Measurement of these blood-

based markers of neurodegen-
eration in DPRC participants’ 
samples will provide essential 
characterization of the DPRC 
cohort, allowing comparison 
and disease-staging with other 
internationally recognised 
biomarker studies. The gleaned 
biomarker information will be 
correlated with other forms 
of participant information 
including neuropsychological 
and clinical data, neuroimaging, 
APOE genotype and other blood-
based biomarkers. Together 
this information will give an 
integrated view of the extent of 
neurodegeneration occurring 
in our cohort and how this 
changes over the progression of 
disease. 

This study is funded by Brain 
Research New Zealand—Ranga-
hau Roro Aotearoa.

URL:
www.nzma.org.nz/journal-articles/brain-research-new-zealand-rangahau-roro-aotearoa-

april-2021-conference-abstracts
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In the article above, the authors’ acknowledgments for Figure 1 states, “We thank Daryl 
Aim for the artwork for the figure.” This failed to acknowledge the origin of the figure 
that was subsequently adapted for use in the article. The copyright for the original figure 

belongs to Tauranga Intermediate School, which developed the figure in conjunction with 
Core Design. Daryl Aim then adapted the original figure developed by the school for the 
authors. 

F A Frizelle, Editor NZMJ

URL:
www.nzma.org.nz/journal-articles/erratum-10
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