Te ara tika o te hauora hapori
Journal of the New Zealand Medical Association

Vol 134 | No 1545 | 12 November 2021

New Zealand’s
staffed ICU bed capacity
and COVID-19 surge
capacity

Exploring the response to
the COVID-19 pandemic at the
rural hospital–base hospital interface:
experiences of New Zealand
rural hospital doctors
Food, nutrition and cancer:
perspectives and experiences of
New Zealand cancer survivors

Barriers to physical activity
in prostate cancer survivors

Te ara tika o te hauora hapori

Publication information

published by the New Zealand Medical Association

NZMJ Editor

NZMA Chair

Professor Frank Frizelle

Dr Alistair Humphrey

NZMJ Production Editor

NZMA Communications Manager

Richard Beer

Lesley Clarke (acting)

Other enquiries to:

To contribute to the NZMJ, first read:
www.nzma.org.nz/journal/contribute
© NZMA 2021

NZMA
PO Box 156
The Terrace
Wellington 6140
Phone: (04) 472 4741

To subscribe to the NZMJ, email
julie@nzma.org.nz
Subscription to the New Zealand Medical Journal is free and automatic to NZMA members.
Private subscription is available to institutions, to people who are not medical practitioners,
and to medical practitioners who live outside New Zealand. Subscription rates are below.
All access to the NZMJ is by login and password, but IP access is available to some subscribers.
Read our Conditions of access for subscribers for further information
www.nzma.org.nz/journal/subscribe/conditions-of-access
If you are a member or a subscriber and have not yet received your login and password, or
wish to receive email alerts, please email: julie@nzma.org.nz
The NZMA also publishes the NZMJ Digest. This online magazine is sent out to members and
subscribers six times a year and contains selected material from the NZMJ, along with all
obituaries, summaries of all articles, and other NZMA and health sector news
and information.

Subscription rates for 2021
New Zealand subscription rates

Overseas subscription rates

Individuals* 		

$349

Individual 		

$486

Institutions		

$604

Institutions		

$650

Individual article

$33

Individual article

$33

*NZ individual subscribers must not be doctors (access is via NZMA Membership)
New Zealand rates include GST. No GST is included in international rates.
Note, subscription for part of a year is available at pro rata rates.
Please email julie@nzma.org.nz for more information.
Individual articles are available for purchase by emailing nzmj@nzma.org.nz

NZMJ 12 November 2021, Vol 134 No 1545
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

contents

60

EDITORIALS

8

Barriers to physical activity
in prostate cancer survivors

New Zealand’s staffed ICU
bed capacity and COVID-19
surge capacity

Asmita Patel, Grant M Schofield,
Justin WL Keogh

68

Paul J Young, Alex Psirides,
Stephen Streat

He Pikinga Waiora Kimi Ora
lifestyle programme: case study
of a successful community-based
Indigenous diabetes intervention

ARTICLES

11

Exploring the response to
the COVID-19 pandemic at the
rural hospital–base hospital
interface: experiences of
New Zealand rural hospital doctors

Bridgette Masters-Awatere,
Shemana Cassim, Jade Tamatea,
Nina Scott, Chae Simpson, Cherie Paekau

79

Addressing equity: a 10-year
review of strabismus surgery in
0–19-year-olds in the New Zealand
public health system

Garry Nixon, Katharina Blattner,
Stephen Withington, Rory Miller,
Tim Stokes

22

Cheefong Chong, Alexandra Lawrence,
Dan Allbon

Food, nutrition and cancer:
perspectives and experiences of
New Zealand cancer survivors

91

A distance-based approach to
rurality and remoteness in health:
concept, methodology
and correlates of a patient-centred
health services spatial
accessibility index

Rana Peniamina, Cheryl Davies,
Losa Moata’ane, Louise Signal,
Huia Tavite, Lisa Te Morenga,
Rachael McLean

36

Breast cancer costs in
New Zealand’s public health system

Emmanuel Jo, Chris Lane,
Keri McArthur, Fei Xu

Chunhuan Lao, Mohana Mondal,
Marion Kuper-Hommel, Ian Campbell,
Michael P Cameron, Ross Lawrenson

VIEWPOINTS

106

47

Testing for dihydropyrimidine
dehydrogenase deficiency in
New Zealand to improve the
safe use of 5-fluorouracil and
capecitabine in cancer patients

Use and results of systemic
treatments for de novo and
recurrent metastatic breast cancer:
a population-based cohort study
Chunhuan Lao, Marion Kuper-Hommel,
Ian Campbell, Mark Elwood,
Ross Lawrenson

Nuala Helsby, Kathryn Burns,
Michael Findlay, David Porter,
Matthew Strother

3

NZMJ 12 November 2021, Vol 134 No 1545
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

contents

CLINICAL CORRESPONDENCE

OBITUARIES

Quality of life after oesophageal
stenting in patients with palliative
oesophageal cancer

Michael King: prolific researcher
and one of the first doctors
to “come out”

115

132

Cameron Schauer, Anurag Sekra,
Ibrahim Hassan, Yi-Ting Wu,
Michael TM Wang, Henry Wei,
David McGouran, Ming Han Lim,
Dinesh Lal, Ravinder Ogra

1950–2021

100 YEARS AGO

134

Case of Foreign Body in the
Right Lower Lobe Bronchus

129

1921

Pheochromocytoma in
pregnancy: a case report

Jignal Bhagvandas, Sylvia Lin,
Richard Foon

4

NZMJ 12 November 2021, Vol 134 No 1545
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

summaries

Exploring the response to the COVID-19 pandemic at the
rural hospital–base hospital interface: experiences of
New Zealand rural hospital doctors
Garry Nixon, Katharina Blattner, Stephen Withington, Rory Miller, Tim Stokes
In many overseas countries, those living in rural areas have experienced poorer health
outcomes as a consequence of the COVID-19 pandemic than their compatriots living in cities.
This study interviewed 17 senior doctors in different New Zealand rural hospitals about their
experience planning for the pandemic in its early stages. In particular this study considered
their interactions with the local DHB and base hospital. There was considerable variability in
how well the rural doctors felt supported by their DHB. It was common to feel both forgotten
by the DHB and at the same time overwhelmed by masses of often contradictory information
that was not always relevant to their situation. Established clinical leadership and a stable
workforce aided pandemic preparations, as did pre-existing high quality relationships with
the local DHB. The rural doctors were concerned about the ability of their local facilities to
handle large numbers of seriously unwell and highly infectious patients, but were even more
concerned about the ability of the system to transport those needing advanced care to the
base hospital. Having the needs of rural health considered at a national level, rather than
DHB by DHB, could have improved the response. Many were very relieved that the system
had not been tested the way it has been in other countries.

Food, nutrition and cancer: perspectives and experiences
of New Zealand cancer survivors
Rana Peniamina, Cheryl Davies, Losa Moata’ane, Louise Signal, Huia Tavite,
Lisa Te Morenga, Rachael McLean
We interviewed cancer survivors from three New Zealand ethnic groups (Māori, Pacific
Peoples, NZ European) about their experiences of food and nutrition during and after cancer
treatment. Most reported they had received little or no nutrition advice or support as part
of their cancer care. For some, that meant they did not realise nutrition could be important
for cancer outcomes. Many said they wanted their cancer care team to provide them with
advice and information about what to eat to help them with their recovery during treatment
and prevent cancer coming back in the future. In addition, support (eg, access to a dietitian,
financial/practical support) is needed to help cancer patients eat well to support their recovery
and ongoing health beyond treatment, and to reduce inequities in cancer outcomes.

Breast cancer costs in New Zealand’s public health system
Chunhuan Lao, Mohana Mondal, Marion Kuper-Hommel,
Ian Campbell, Michael P Cameron, Ross Lawrenson
The costs of treating breast cancer in New Zealand’s public health system are substantial and
have been increasing. Most of the cost was in the first year post diagnosis, and surgery and
immunotherapy cost accounted for the biggest proportion. The greatest costs were for the
treatment of younger women and those with more advanced disease
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Use and results of systemic treatments
for de novo and recurrent metastatic breast cancer:
a population-based cohort study
Chunhuan Lao, Marion Kuper-Hommel, Ian Campbell, Mark Elwood, Ross Lawrenson
Although Māori patients had good access to systemic treatment for metastatic breast cancer,
Pacific women with metastatic breast cancer were less likely to receive chemotherapy and
trastuzumab (herceptin) than non-Pacific women. Endocrine therapy, chemotherapy and
trastuzumab all improved survival in patients with the specific biomarkers that are used to
target therapy.

Barriers to physical activity in prostate cancer survivors
Asmita Patel, Grant M Schofield, Justin WL Keogh
Physical activity is beneficial for patients throughout the prostate cancer continuum, from
diagnosis through to survivorship. The majority of prostate cancer survivors are not engaging
in sufficient physical activity to achieve health-related gain. This qualitative study designed
to identify barriers to physical activity in 16 prostate cancer survivors found only two of
the six barriers for physical activity directly related to having had prostate cancer. With an
increase in prostate cancer survivorship, practitioners who treat prostate cancer patients or
see prostate cancer survivors on a regular basis for the monitoring of prostate specific antigen
(PSA) levels and for other conditions are ideally positioned to provide advice or referral for
physical activity or physical activity programmes.

He Pikinga Waiora Kimi Ora lifestyle programme:
case study of a successful community-based
Indigenous diabetes intervention
Bridgette Masters-Awatere, Shemana Cassim, Jade Tamatea,
Nina Scott, Chae Simpson, Cherie Paekau
This paper describes a co-designed programme that involved collaboration between Māori
healthcare providers, community members, research advisors and wider community
agencies. Together they developed and implemented the Kimi Ora lifestyle programme that
was tailored to work with Māori communities in a responsive and flexible manner. Kimi Ora
resulted in successful biomedical outcomes, high level of engagement and 100% participant
retention.

Addressing equity: a 10-year review of strabismus surgery in
0–19-year-olds in the New Zealand public health system
Cheefong Chong, Alexandra Lawrence, Dan Allbon
Disproportionately fewer strabismus surgeries were performed in Māori. Disproportionately
fewer strabismus surgeries were performed in Pacific Peoples. Minority ethnic groups are
less likely to receive secondary operations following a primary procedure when compared
to European ethnic group. There appears to be inter-regional variation in the incidence of
surgeries performed, which could reflect inter-regional disparities in access surgical services.
The findings could also suggest earlier access to surgical services for Europeans when
compared to all minority ethnic groups.

6

NZMJ 12 November 2021, Vol 134 No 1545
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

summaries

A distance-based approach to rurality and remoteness in
health: concept, methodology and correlates of a patientcentred health services spatial accessibility index
Emmanuel Jo, Chris Lane, Keri McArthur, Fei Xu
How many health practitioners will be required to meet the needs of patients in rural and
remote areas in New Zealand in future years? That was a question that the analytics team
in the Health Workforce Directorate of the Ministry of Health was trying to answer, but
there wasn’t a reliable way to identify which rural and remote patients should be targeted.
To identify such rural and remote patients, the team calculated a “distance score” based on
how far they live from primary care facilities and from hospitals with extensive specialist
and emergency services. The 20% of patients with the highest distance scores live mainly
in smaller towns and rural and remote areas and have a relatively high proportion of older
people, Māori and people living in high socioeconomic deprivation. Being able to identify
these patients means the Ministry of Health has a better understanding of which health
services are currently serving these patients and where resources need to be put to improve
services to them.
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New Zealand’s staffed
ICU bed capacity and
COVID-19 surge capacity
Paul J Young, Alex Psirides, Stephen Streat

C

oronavirus disease 2019 (COVID-19)
has placed unprecedented demand on
healthcare around the world. In 2020,
COVID-19 case numbers in many countries
required intensive care units (ICUs) to adapt
to treat critically ill patients when demand
for beds exceeded staffed capacity.1,2 New
Zealand has one of the lowest levels of ICU
beds per capita in the OECD at 4 per 100,000
population.3 This compares to Australia at 9,
France at 16, and Germany at 34.3 In 2018,
in New Zealand, 17% of elective surgical
operations for which post-operative admission to an ICU was planned were postponed
due to the lack of an available ICU bed,
compared with 1.7% in Australia.4 As surges
of COVID-19 ICU admissions that exceed
capacity are associated with high mortality
rates,1,2 New Zealand’s comparatively low
ICU capacity is a potential point of vulnerability in our COVID-19 response.

about ICU bed numbers, staffing, surge
capacity, and availability of equipment.
“Staffed” ICU capacity indicated equipped
ICU beds fully staffed with specialised ICU
nurses (with a nurse-to-patient ratio of 1:1),
whereas “additional physical ICU beds”
indicated equipped bed spaces that were not
staffed.

New Zealand’s elimination strategy
resulted in comparatively small numbers of
COVID-19 patients being admitted to ICUs in
20205 but has not contained a delta outbreak
which began in August 2021. This outbreak
is leading to rising case numbers despite
severe restrictions and an active vaccination
programme. Some Australian jurisdictions
experienced similar issues. Australian
ICU capacity and capability to accommodate surges in COVID-19 case numbers
was recently evaluated and reported,6 but
comparable measures for New Zealand have
not been reported. Accordingly, we surveyed
senior ICU staff from New Zealand’s public
hospitals to assess the number of current
staffed ICU beds and capacity to staff “surge”
ICU capacity (a potentially rapid increase in
critical care resources to match exceptional
demand). We used the same survey used to
evaluate Australian ICU capacity in March
20207 and August 2021.6 In brief, we asked

8

We obtained responses relating to all New
Zealand public hospitals. Respondents indicated there were 176 staffed ICU beds in 25
ICUs in 24 public hospitals of which 15 were
dedicated paediatric ICU beds. An additional 104 physical beds within ICUs that
were not staffed were identified. A total
of 49 non-negative-pressure and 68 negative-pressure single rooms in ICUs were
identified nationally with the remaining
ICU beds in shared spaces. Areas with
high air exchange or negative pressure
that could be used to care for critically ill
COVID-19 patients exclusively were identified in 64% of hospitals. The total number
of ICU beds in such areas nationally was
132. Outside of ICUs, 289 beds that might be
used to care for critically ill patients within
“surge areas” were identified. Accordingly,
a total of 565 beds that, if staffed, could be
used to care for critically ill patients were
identified nationwide. Respondents indicated a total of 535 ventilators available in
their respective hospitals (excluding anaesthetic machines).
Stated numbers of staff available for such
surge capacity for a period of one month
varied considerably by ICU. A total of 130.6
(range, 0 to 20), 99 (range, 0 to 20), and
356 (range, 0 to 115) full time equivalent
(FTE) specialists, junior doctors, and nurses
respectively were identified as being able to
contribute to surge capacity. Of the 356 FTE
nurses, 100 were identified as being able to
provide high-dependency care only.
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Our data suggest that, when this survey
was completed between 15 October and
1 November 2021, New Zealand’s staffed
ICU bed capacity was approximately 3.5
staffed ICU beds per 100,000 population.8
In comparison, the most recent Australian
survey identified staffed ICU bed numbers
varied by state, from 6 to 10.8 per 100,000
population6. In Australia, the most recent
ICU survey identified 1882.7 FTE ICU nurses
(~73/million population9) available to staff
surge capacity.6 We identified 356 FTE of
nurses (~70/million population8) available
to staff surge capacity. Based on a pre-pandemic staffing ratio of 5.3 FTE of nurses to
staff one ICU bed 24 hours a day, 365 days
a year, this would be sufficient to open 67
surge beds. When this surge capacity is
added to baseline staffed ICU capacity, the
reported maximum total number of ICU
beds in New Zealand that could be staffed
for a surge before nurse-to-patient ratios
would need to be reduced is 243.

the current real-world capacity and surge
capability readily available to them, and
allow direct comparison with Australian
data obtained using the same methodology.6 It is possible that respondents were
not aware of all non-ICU nursing staff
who might potentially contribute to the
surge workforce. However, because we
used the highest number when a range of
potential staff numbers was provided by a
respondent, our numbers may overestimate
available staffing. We did not account
for ventilators that were held in national
stores rather than in hospitals and did
not consider capacity available in private
hospitals.
Despite these issues, our data suggest that
New Zealand’s public hospital ICU capacity
is substantially lower than Australia’s on a
per capita basis and that our surge capacity
is likely to be limited by available nursing
staff.
This editorial was originally submitted as a
research letter and has been externally peer
reviewed.

These responses from senior clinicians
in all New Zealand public hospitals reflect
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Exploring the
response to the
COVID-19 pandemic at the
rural hospital–base hospital
interface: experiences
of New Zealand rural
hospital doctors
Garry Nixon, Katharina Blattner, Stephen Withington,
Rory Miller, Tim Stokes
ABSTRACT
AIM: The COVID-19 pandemic stress-tested health systems globally and accentuated pre-existing health
inequities. There is little understanding of the impact that the 2020 pandemic preparations had on New
Zealand’s rural hospitals. This study explores rural hospital doctors’ experiences of the COVID-19 pandemic,
with an emphasis on the rural hospital–base hospital interface.
METHODS: Seventeen semi-structured interviews were conducted with rural hospital doctors across New
Zealand. A thematic analysis using a framework-guided rapid analysis method was undertaken.
RESULTS: The regular communication channels and processes linking rural hospitals to their urban base
hospitals were disrupted as the pandemic began. Established local leadership facilitated a rural hospital’s
ability to make an effective local response. District health board (DHB) support for their rural hospitals
varied widely and largely reflected the status of the pre-pandemic relationship. DHB understanding of
rural hospital facilities and processes was considered to be poor. Ongoing uncertainty around managing
and transferring acutely unwell patients with COVID-19 remained. Equity concerns centred on access to
advanced care.
CONCLUSION: The experience of the COVID-19 pandemic has highlighted the resilience of rural hospitals as
well as the challenges they face in operating at the margins of the healthcare system.

T

he COVID-19 pandemic has stress-tested health systems around the world
and in doing so has accentuated
pre-existing health inequities.1 This includes
disparities in health outcomes and access to
health services for rural populations. In the
United States, for example, COVID-19 case
fatality rates are higher in rural areas, and
rural hospitals have struggled to deliver the
advanced respiratory support needed by
many COVID-19 patients.2,3
Although New Zealand has to date been
spared the worst health and socioeconomic

impacts, there was no certainty that this
would be the case in the pandemic’s early
stages. New Zealand’s rural hospitals, along
with the health system as a whole, needed to
plan for the scenarios that were at the time
unfolding in Europe and North America. The
Ministry of Health (MoH) reports COVID-19
case data at a district health board (DHB)
level, which does not permit accurate
urban–rural comparisons. Rural clinicians’
impressions that rural hospitals (especially
those in tourist areas) were dealing with
a disproportionate number of the very
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early COVID-19 cases requiring hospital
admission is supported by the available data
and news releases.4,5 The first COVID-19-related death in New Zealand occurred in a
rural hospital.6 In some regions, the level 4
lockdown saw an exodus from the cities to
rural areas, compounding the pressure on
rural health services.7 Iwi in Northland and
the East Coast set up road blocks to keep
COVID-19 out of their areas.8 These factors
combined to heighten the anxiety and sense
of urgency felt by those working in the rural
health sector.
Even before factoring in access to
advanced respiratory care, rural New
Zealand is a high-risk population with
respect to the COVID-19 pandemic. New
Zealand’s rural towns have on average
the lowest socioeconomic status, highest
proportion of Māori, oldest age structure
and highest levels of dependency of any
of New Zealand’s geographic categories.9,10
There is evidence of poorer health outcomes
for residents of rural towns, an effect
that is accentuated for Māori.11 Māori
retain a strong historical memory of the
disproportionate burden their rurally
based communities bore during previous
pandemics, and in 2020 the projected
COVID-19 infection fatality rate for Māori
was 50% higher than for non-Māori.12,13
New Zealand’s rural hospitals are estimated to serve at least 10% of New Zealand’s
total population.14
Rural hospitals deliver a range of inpatient, outpatient and community services.
These services are often integrated and
do not align neatly with the concepts of
“primary” and “secondary” care that are
used to organise urban services.15–18 International definitions of rural hospitals are
varied and highly country dependent.19
In 2008 the Medical Council of New
Zealand (MCNZ) recognised the scope of
rural hospital medicine (RHM) and the
Royal New Zealand College of General
Practitioners’ (RNZCGP) Division of RHM
(DRHMNZ) was established along with
a vocational RHM training programme.
Although there is no formally recognised
MoH definition of rural hospitals in New
Zealand, the defining features of rural
hospitals accepted by the MCNZ and
DRHMNZ are their geographic distance from

specialist services, their acute in-patient bed
capacity and their predominantly generalist
workforce.20 Rural hospitals work closely
with their relevant clinical referral facilities
or base hospitals. The current DRHMNZ list
of 24 rural hospitals, used for purposes of
its training programme, is shown in Figure
1.20,21 New Zealand’s rural hospitals have
neither the specialist anaesthetists/intensivists nor the facilities necessary to manage
ventilated patients beyond brief periods in
an emergency situation prior to transfer to
a base hospital. Rural hospitals continue
to face chronic medical staffing shortages
and remain heavily reliant on locums.22 The
extent to which New Zealand rural hospitals
improve access to healthcare, improve
health outcomes and improve health
equity for rural communities, particularly
for Māori and Pacific peoples, is currently
unknown.
By applying pressure to a poorly understood part of the health system, the
pandemic has provided an opportunity
to further our understanding of rural
healthcare delivery in New Zealand. The aim
of this study was to explore rural hospital
doctors’ experiences of the COVID-19
pandemic, with particular emphasis on the
rural hospital–base hospital interface.

Methods

Participants

Rural hospital doctors working clinically
at the frontline during the pandemic were
invited by email to participate in the study.
Recruitment of participants was facilitated by the Rural Hospital Clinical Leaders
Forum. Sampling was purposive with the
aim of recruiting one representative from
each rural hospital across the country:
21 of the 24 rural hospitals recognised
by the RNZCGP DRHMNZ were invited to
participate (logistical factors prevented an
approach to all 24 rural hospitals). Those
rural hospitals that had not provided a
response were then directly contacted by
email with a further invitation for one of
their medical staff to participate. Access
was facilitated through four of the authors
(GN, KB, SW and RM) being known to
participants both as peers and through
regional and national rural hospital
medicine networks.
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Data collection

Semi-structured individual interviews
were conducted via videoconference (Zoom)
by a member of the research team (GN, TS
or SW) between August and October 2020.23
The interview schedule explored each
participant’s view of the base hospital–rural
hospital interface during the pandemic, and
included questions regarding inter-hospital
transfers as well as processes for ensuring
equity of access to services. Each interview
lasted between 30–40 minutes and was
recorded and transcribed using Zoom’s
inbuilt automatic transcription service. The
researchers took notes during the interviews
to record participants’ responses in detail. At
the completion of each interview, the interviewer listened to the recording to check the
accuracy of the participant’s responses in
the transcription, and to ensure the documented responses were a comprehensive
account of the interview.

Analysis

A thematic analysis was conducted using a
framework-guided rapid analysis method.24
KB, GN and TS developed a structured
template by which the data were clas-

sified according to the study topic guide
questions. The interview data (including
corrected transcripts and the interviewer’s
summary) were converted to a standard
summary format. All interview summaries
and templates were individually reviewed
by each team member. The research team
then met (via videoconference and once in
person) to review summary responses and
templates and to refine emerging themes
with reference to the original recorded
responses. Similar themes were grouped
together and relationships between themes
explored.

Researcher positionality

The research subject and setting was
part of the real-life experience of all
members of the research team except TS.
Although “insider status” can be a research
strength, it is important that the research
remains rigorous.25 In this study, rigour
was promoted by (1) acknowledging the
insider status of the researchers in participant information and consent forms and (2)
a whole-team approach to analysis, which
included the participation of TS, who is not a
rural hospital doctor.

Figure 1: New Zealand’s rural hospitals.20,21
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Rural hospital teams rapidly realised that
they would have to take responsibility for
their own pandemic planning:

Ethics

Ethics approval was obtained from
the University of Otago Human Ethics
Committee D20/150.

“So we felt we were left to ourselves…
we had to blunder our way through
that.” – P3

Results
Seventeen interviews were conducted
with rural hospital doctors representing 17
rural hospitals (four failed to respond). Ten
participants were based in North Island
rural hospitals and seven in South Island
rural hospitals. The majority of participants
were vocationally registered in RHM and
two were senior RHM registrars. Participant
characteristics are shown in Table 1. Participants were designated a number (P1–P17)
and were referred to throughout the study
by this coding (eg, P5).

Local leadership

Going into the pandemic, hospitals either
had, or did not have, established local
leadership. Established local leadership
facilitated a rural hospital’s ability to make
an effective local response. Small, flexible
and well-connected teams could respond and
adapt quickly. Participants described how
their hospital teams divided up responsibilities and actively looked after each other:
“[We] know each other well enough to
know ‘this person is going to be really
good at this, that person is going to
be really good at that’. We identified
support: ‘second- in- command’ and
support people that were particularly
there to safety- net those clinical leads
or site managers who were going to
be bombarded.” – P5

Participants’ accounts covered five
themes: initial reaction to COVID-19
pandemic, local leadership, the rural
hospital–DHB relationship, understanding
the rural hospital context and access to
advanced care.

Initial reaction to the COVID-19
pandemic

Participants’ accounts as the pandemic
began portrayed a sense of being alone,
waiting and worrying. The usual communication channels and everyday processes
linking rural hospitals to their relevant base
hospitals had been disrupted. The role rural
hospitals would take in the pandemic was
uncertain. With DHBs assumed to be preoccupied with preparations within their base
hospitals, participants reported being left to
themselves, without clear directives:
“[F]or those first two and a
half weeks we essentially were
rudderless. Yeah it was quite a big
moment… Holy shit we are on our
own.” – P2

Established local leadership also meant
that hospitals had the mandate and thus
the confidence to adapt policies and other
advice coming from outside to ensure these
were locally relevant. The local leadership
thus acted as an information filter.
In rural hospitals where established
local leadership was absent, an effective
and timely local response was initially
more challenging. However, participants
described how their existing small, well-connected teams helped individuals step up into
a clinical leadership role and also enabled
the local leadership team to be confident
in making their own decisions for their
community:
“From a motivation point of view,
we’ve always had a number of individuals that stand out as the local
‘Clinical Directors’ even though that’s
not a recognised official role.” – P16

At the same time, rural hospitals were
receiving an enormous barrage of information, which was difficult to get on top of,
let alone make sense of:

“We came together as a senior
medical officer group and started to
make our own decisions that were
relevant for our community and our
hospital. That was when we started
to gain strength and confidence in
our response.” – P5

“[We were] feeling very battered
around by rapidly changing information coming from a number of
different places that was frequently
changing and often mutually contradictory.” – P4
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Table 1: Characteristics of participating doctors.

Characteristic

Number of participating doctors

Age (years)
30–40

7

41–50

7

51–60

3

Ethnicity
European / Pākehā

13

Māori

1

Other

3

Duration of rural hospital practice (years)
0–5

7

5–15

7

>15

3

Vocational qualification
FRNZCGPa and FDRHMNZb

8

FDRHMNZb

5

FRNZCGPa

1

Registrar in training

2

Nil

1

Clinical leadership role

7

a

Fellow of Royal New Zealand College of General Practitioners.

b

Fellow Division of Rural Hospital Medicine New Zealand.
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we need it’, and perhaps not so much
to have the confidence to break that
and to go out on our own. And I think
what happened during this pandemic,
was it really forced us to do that.” – P5

The rural hospital–DHB
relationship

District health boards’ support for their
rural hospitals varied widely and largely
reflected the status of the pre-existing
relationship prior to the pandemic. Where
there were established relationships (at both
managerial and clinician level), the communication channels were better developed
and the engagement was more effective:
“Relationships that existed prior…
it makes things much easier, our
Clinical Director had very well established links with… [DHB CEO]… that
I think was essential in trying to get
that visibility.” – P7
Rural hospitals that had previously faced
major events had established clear processes
with their DHB and drew on that experience
to manage their response.
Participants who perceived a highly
functional and supportive relationship with
their DHB emphasised the importance of
autonomy and of adapting policy and procedures to the local context:
“The DHB can tell you what their
advice is, but in rural hospitals you
have to make your own or devise,
your own plan and setup. The DHB
can’t tell you exactly what to do,
but they would give recommendations and I generally found that they
were supportive, but were giving us
freedom.” – P9
However, many participants reported
feeling unsupported by their DHBs,
describing a continued pattern of poor
communication:
“[It] just again highlighted this
big mess of confusion and mixed
messages and incoherence from the
centre to the periphery.” – P13
This resulted in an inability to establish
clear processes, including those for patient
transfer for advanced care. Some participants even went so far as to see their
hospital being completely forgotten about
by the DHB. Others saw the opportunity to
reconsider what their future relationship
with the DHB should look like:

Understanding the rural hospital
context

Participants thought DHBs had a poor
understanding of rural hospital facilities
and processes. In particular, facilities and
processes were not set up in such a way that
base hospital plans and protocols, especially
those around escalating respiratory support,
could simply be rolled-out with no adaptation to the local rural hospital context.
Participants from many rural hospitals
also discussed the lack of “surge capacity”
(defined as elective activities that can be
temporarily halted in order to increase
capacity for acute care), which was not well
understood at base hospital level.
Local hospitals frequently responded with
practical adaptations and innovation, often
taking a “number 8 wire” approach:
“We managed in the end to work out
something, a system whereby we
could convert the positive pressure
rooms into [negative] pressure rooms
with some kiwi ingenuity
and
extractor fans and taping up things,
but they all took a while to work out
and to get it signed off by the right
people.” – P7
The lack of understanding regarding the
rural hospital context was also present in
participant narratives that highlighted the
absence of “fit-for-rural-hospital-purpose”
guidance. The RNZCGP was providing
guidance from early on for primary
care and medical specialist colleges for
secondary care. At the base hospital level,
multiple hospital specialty guidelines (often
conflicting) were gradually forthcoming,
but there was no input from a rural hospital
perspective:
“[If] they [specialities] want us to
follow their best advice procedures,
they need to be involving us in the
discussion that helps apply to our
setting, rather than just tell it. We’re
not going to be a mini paediatric
ward. We’re not going to be a mini
respiratory ward following their
processes and protocols.” – P4

“I think there has been a tendency
to… have an umbilical cord, if you
like. ‘You know what we need, when
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Participants reflected that, to address
this issue in future, rural hospitals needed
to work together to raise their profile as
a clinical specialty of equal standing to
general practice and other specialist care.

ambulance and transferred two
hours up the road to [name of base
hospital]. There was no thought
about what that meant in terms of
transfer resources and how that
would look for a nurse and two hours
in the back of an ambulance in PPE.”
– P16

Access to advanced care for
COVID-19 patients

All participants raised concern regarding
ongoing uncertainty around managing
and transferring acutely unwell patients
with COVID-19. There was often no explicit
guidance and no mutually agreed arrangements around access to advanced care for
rural hospital patients. Participants were
not confident they could get patients to the
right place in a timely way if the worst-case
scenario had eventuated. Two particular
issues were highlighted to be of concern:
ambulance services and transfer issues.

“[We] were told we couldn’t have a
helicopter retrieval—the ambulance
would not transfer anyone who was
query COVID…” – P16
Overall, participants thought that rural
patients did not have equitable access to
specialist and advanced care prior to the
pandemic and that the pandemic would
simply exacerbate this existing inequity.
Some participants seemed resigned to
the continuation of this business-as-usual
situation:

Ambulance services, a key stakeholder
for the escalation of care for rural patients,
were subject to centralised, national
processes and policies, which were
frequently not aligned to local or even
regional protocols. The inability to adapt
these to the rural context was concerning:

“[We] definitively dodged a bullet...
but... that’s what we do all the
time…” – P8
Others were more optimistic, recognising
the good intent from DHBs, while also
acknowledging further progress is needed
to better work together in future across the
sector:

“[St John] was initially just saying
that they weren’t going to transport
anyone where there was a respiratory problem... anyone who’s
needing any kind of respiratory
support… I know it was raised at
a national level, because it was St
John’s policy. I think one of the things
that was very difficult was that this
was unilaterally declared by St John
to the DHB and to us all, so there was
no balancing of risks, it didn’t seem
to us.” – P4
Transfer issues were seen as particularly
problematic when participants viewed their
rural hospital–DHB relationship to be poor.
Here the DHB would give unilateral advice
to the rural hospital, which the hospital
had no choice but to follow. Such advice
covered a number of situations, including
admitting patients with suspected COVID-19
to the rural hospital and helicopter retrieval
of acutely unwell patients with suspected
COVID-19:
“[The] advice from [DHB base
hospital] was that we were to admit,
nobody that had suspected COVID…
[instead] they were to be put in the

“We were extremely worried about
it [equitable access for advanced
care] and I think [name of DHB] were
not insensitive to those issues. And
I think that’s one of the things that
drove them being quite proactive
about including us because they
saw our communities in the rural
hospitals being vulnerable to be fair, I
think there was a real commitment at
the DHB level to try and fight against
that. I don’t know if they necessarily understood the complexities of
that as well as we did and whether
they actually put in place effective
measures.” – P4

Discussion
This study has found that the experience
of planning for the pandemic highlighted the
challenges rural hospitals face in operating
at the margins of the healthcare system.
In the early pandemic phase, participants
felt “forgotten” and at the same time overwhelmed by large amounts of contradictory
information. This initial phase was followed
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by a realisation that a local response was
needed, something that small, well-connected teams were able to rapidly deliver.
Pragmatic innovation and flexibility were
features of the local responses. Local leaders
proved to be important facilitators, proactively managing external relationships
and acting as a filter that adapted centrally
generated policy and guidelines to the local
context. A notable finding was the large
variation in participants’ experiences of the
rural hospital–base hospital interface, something that was largely determined by the
quality of the pre-existing relationship with
the relevant DHB. All participants raised
concerns regarding ongoing uncertainty
around the management and transfer of
acutely unwell patients with COVID-19.
Although rural hospitals provide a
spectrum of primary and secondary
services, they are all small components of
much larger urban-centric DHB structures
and national professional bodies. Rural
hospitals are not a homogenous group and
there is no national strategy or policy that
considers their role. It is not surprising
that national and regional bodies failed to
provide rural hospitals with clear direction
during the pandemic. This left their senior
RHM staff to synthesise copious volumes
of only partially relevant primary and
secondary care guidelines and policies. This
experience adds weight to the statement in
the Health and Disability System Review
interim report that there is a “clear need
for a better understanding of the form,
structure and function of rural hospitals and
their contribution to health service delivery,
and have a strategy for their development.”26
Those rural hospitals with established
clinical leadership roles entered the
pandemic with a clear advantage over
those where leadership was non-existent
or distant. Clinical leadership and clinical
governance have been slow to evolve
in New Zealand’s rural hospital sector,27
although there is evidence of progress.22 The
pandemic may have accelerated this process
by highlighting the need for leadership at a
time of crisis and by encouraging younger
or informal leaders to step up into formal
leadership roles. Prior to 2008 and the
establishment by MCNZ of the RHM scope,
medical staff in rural hospitals were poorly
connected to their peers in other hospitals.

The RHM professional structure has not yet
matured to the point it can offer the level
of clinical direction that came from other
Colleges during the pandemic, but it created
a network that facilitated information
sharing and helped overcome some of the
isolation experienced during the pandemic.
There was a universal sense among the
participants of this study that the DHBs had
a poor understanding of rural hospitals’
facilities and capabilities, but this was not
what determined the quality of the relationship. More important was that the base
hospital listened to their rural colleagues
respected them as experts in the rural
context and provided both the support and
the autonomy to develop local solutions. The
principle of subsidiarity is considered in the
charter of at least one New Zealand rural
health service and may usefully underpin all
highly functional DHB–rural health service
relationships.28
Equity concerns centred on access to
advanced care. Transferring large numbers
of highly infectious patients requiring
ventilatory support would have presented
a major challenge needing careful planning
and agreed protocols. When considering
rural hospital to base hospital transfers,
consideration needs to be given to both
the mode of transfer and the appropriate clinical thresholds for transfer. It is
concerning that most participants felt that
this issue (acute inter-hospital transfer)
remained unresolved, and they were only
able to express relief that this part of the
system remained untested. Planning in
the key area of inter-hospital transfer
seems to have been complicated by the
different perspectives of the three essential
players: the ambulance service (centralised
nationally), the base hospital referral service
(DHB with a regional perspective) and the
rural hospital (with a local perspective).

Limitations

The study’s perspective is that of individual medical staff and does not include
the views of other rural hospital staff or the
wider rural community. Nor does the study
consider the perspectives of those working
in base hospitals and DHB offices on the
“other side” of the interface explored here.
The early phase of the pandemic was an
exceptional time characterised by uncertainty and anxiety. Care needs to be taken
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in extrapolating the findings in this study to
more “normal” times.

Implications and future research
Rural hospitals matter to New Zealand
rural communities, which is best demonstrated by the consistent community
responses to threats of rural hospital
closures or downgrades.29 International
studies have identified rural hospitals as
important providers of healthcare that

can benefit the health of rural populations
by enhancing access to, and integration
of, health services.17–19 Although their role
remains poorly understood, rural hospitals
appear to be uniquely positioned to improve
health equity for rural communities, particularly for Māori and Pacific peoples. Further
research, strategy and policy at a national
level is needed if they are to fully realise this
potential.
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Food, nutrition and
cancer: perspectives and
experiences of New Zealand
cancer survivors
Rana Peniamina, Cheryl Davies, Losa Moata’ane, Louise Signal,
Huia Tavite, Lisa Te Morenga, Rachael McLean
ABSTRACT
AIM: This research sought to understand and describe cancer survivors’ perspectives and post-diagnosis
experiences of food and nutrition, with a particular focus on barriers to healthy eating, health equity, and
Māori and Pacific perspectives.
METHOD: Data were collected using semi-structured interviews with cancer survivors from three different
ethnic groups (Māori, Pacific Peoples, and New Zealand European). Thematic analysis was undertaken to
identify both similar and contrasting experiences and perspectives in relation to topics of interest. Data
analysis also sought to identify any trends indicating differences between ethnic groups.
RESULTS: Limited awareness of the role nutrition has in cancer recovery or prevention, combined with
little or no access to nutrition advice/support, meant that healthy dietary change was not a focus for some
cancer survivors in this study, whereas others invested considerable time and money accessing nutrition
information and support outside of cancer care services. Financial limitations (eg, cost of healthy food and
low income) and lack of practical support were also important barriers to post-diagnosis healthy eating.
CONCLUSION: There is a need for more widely available cancer-specific nutrition advice and support in New
Zealand. Interventions to address financial barriers and increase access to cancer-related nutrition advice
and support have the potential to improve cancer outcomes and reduce inequities in cancer outcomes.

T

he New Zealand Cancer Action Plan
2019–2029 recognises the need to
consider a more holistic approach to
cancer care, encourage and support healthy
living, improve cancer survival, respond to
the preferences and needs of our communities, and focus on achieving equitable cancer
outcomes.1 A healthy diet has an important
role in a holistic approach to cancer care,
with potential benefits including better
health outcomes during treatment and improved cancer survival.2–4 A detailed report
by the World Cancer Research Fund International (WCRF) and the American Institute
for Cancer Research (AICR) outlines growing
evidence that dietary changes can improve
cancer-related and non-cancer-related
health outcomes for those with cancer.2 In
response to this evidence, the WCRF and
AICR recommend that all cancer survivors
receive dietary support from a trained pro-

fessional.2 Evidence also shows that many
cancer survivors (defined as “people in a
wide variety of circumstances beginning at
diagnosis, through cancer treatment to the
end of life”2) want to improve their health
and wellbeing through diet, seek advice
from a variety of sources about healthful
diets, and make changes at various stages of
their cancer experience.5–10 In New Zealand, research shows that Māori and Pacific
Peoples consider holistic and culturally
appropriate healthcare essential for optimal
health outcomes.11,12 However, how that fits
with nutrition in cancer care has not been
explored.
Cancer accounts for around one third
of all deaths in New Zealand.13 There are
important inequities in health status, with
adverse health outcomes and multimorbidity more prevalent among Māori and
Pacific Peoples.11,13,14 Māori are 20% more
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likely to get cancer than non-Māori and
have substantially worse survival rates for
cancer.1 Pacific Peoples are more likely to
get cancer and have higher mortality rates
than New Zealand Europeans.1 In addition,
Māori and Pacific Peoples are disproportionately affected by material deprivation
and poverty and have higher rates of food
insecurity (“when the availability of nutritionally adequate and safe foods, or the
ability to acquire such foods, is limited or
uncertain”15) than non-Māori/non-Pacific
New Zealanders.15 Issues related to poverty,
such as food insecurity, are a major barrier
to healthy eating and increase the likelihood of chronic health conditions, with
the resulting loss of income further exacerbating food insecurity.16–18 This can lead
to a cycle of increasing poverty and poorer
health outcomes.17 The extent to which
lack of access to advice and support about
healthy food, or lack of access to healthy
and affordable food, contributes to gaps
in health and wellbeing among cancer
survivors in New Zealand is not known.
Although the ability to consume a healthy
or normal diet can be directly impacted
by cancer and cancer treatment,19,20 many
additional factors may impact on diet for
cancer survivors. This research sought to
understand and describe cancer survivors’
perspectives and post-diagnosis experiences
of food and nutrition, with a particular focus
on barriers to healthy eating, health equity,
and Māori and Pacific perspectives.

Method

Study design

This exploratory qualitative study took
an interpretivist stance with a goal to
understand participants’ perspectives and
experiences. The study design was informed
by Māori and Pacific models of health and
theories on the determinants of health.21–23
Māori (eg, Te Whare Tapa Whā22) and Pacific
(eg, Fonofale21) models of health are holistic
models that encompass cultural, spiritual,
and environmental elements in addition
to physical and mental health, as well as
emphasising whānau (extended family).
Culture, poverty, and social/whānau/family
support were important social determinants considered. Māori, Pacific, and New
Zealand European members of the research
team were actively involved throughout the

planning, data collection, and data analysis/
interpretation stages of the study. Ethical
approval was obtained from the University
of Otago Human Ethics Committee (Health),
approval number H19/028.

Participant recruitment

Participants from three major ethnic
groups (Māori, Pacific Peoples, and New
Zealand European (NZE)) were recruited
through Māori and Pacific healthcare
providers, flyers and word of mouth. The
purposeful sample included participants
from different backgrounds (age, gender,
ethnicity, type of cancer) to access a range of
experiences and viewpoints. The inclusion
criteria were: adults (18 years or older) who
had completed the acute phase of cancer
treatment within the past five years who
were able to participate in a face-to-face
English language interview.

Data collection

Participants took part in semi-structured
interviews with a researcher from their
ethnic grouping: Māori (CD, HT), Pacific
(LM), NZE (RP). Interviews included questions with a focus on whānau (family),
rongoā (traditional Māori therapies),
cultural norms, and finances/cost. Participants were asked about their experiences
of food and nutrition during and after their
treatment for cancer, including the type of
information they received about food and
nutrition, any food or nutrition-related
support they received during that time,
and any dietary changes they made (refer
to Table 1 for interview guide). The interviews were audio-recorded (with consent),
transcribed verbatim by a transcription
service, and checked for accuracy by the
researchers.

Data analysis

RP, in collaboration with all other authors,
led a thematic analysis24 of the interview
transcripts, which included both individual feedback from the other researchers
and regular team meetings to discuss the
themes. This included discussion of the
themes/interpretation of the Māori and
Pacific interview data with Māori and Pacific
co-authors to ensure the themes accurately
represented the data and that interpretations were appropriate. Manual coding
was completed with the aid of the NVivo 12
software package (QSR International 2018).
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Table 1: Interview guide (prompts shown in italics).

Can you share your story of cancer with me? What cancer did you have? What treatment did you have?
Length of treatment? Did you have other health problems that affected your cancer or that the cancer
affected? Could you tell me about that?
While you were having treatment, who supported you and your family with advice about kai/food and
nutrition? Dietitian? Nurse, practice nurse, general practitioner, hospital specialist? Whānau or healthworker? What about social media, personal trainer etc?
What were you told about what to eat and drink? Where else did you get information from (whānau,
social media, internet...)?
While you were having your treatment how did you manage your kai/food and nutrition? Who did the
cooking? Did you change what you ate? Complementary medicine/rongoā? Did you take dietary supplements? What about alcohol?
Is there anything that made it hard to manage your kai/food and nutrition during this time? Finances?
Family circumstances? Treatment side effects? Lack of information?
•

How did you get around these difficulties?

Is there anything that really helped you to manage your kai/food and nutrition during this time?
Whānau support? Support from health professionals? Financial support?
Once your treatment had finished how did you manage your kai/food and nutrition? Who did the cooking? Did you change what you ate? Complementary medicine/rongoā? Did you take dietary supplements?
What about alcohol?
Is there anything that made it hard to manage your kai/food and nutrition during this time? Finances?
Family circumstances? Treatment side effects? Lack of information?
•

How did you get around these difficulties?

Is there anything that really helped you to manage your kai/food and nutrition during this time?
Whānau support? Support from health professionals? Financial support?
What advice would you give someone else going through cancer treatment about managing their kai/
food and nutrition?
What could be done in the health system to make it easier for people with cancer to manage their kai/
food and nutrition? Māori/Pacific providers; hospital; other agencies; Cancer Society.
What other supports could be put in place to make it easier for people with cancer to manage their kai/
food and nutrition?
Is there anything else you would like to tell us?
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Passages were grouped based on the themes
identified from the data that related to the
research aims, with a focus on both similar
and contrasting experiences or perspectives within the themes, as expressed by
the participants. Representative quotes
were identified and annotated according to
ethnicity (Māori, M; Pacific Peoples, P; New
Zealand European, NZE) and the participant
number within the ethnicity grouping (eg,
M3 refers to Māori participant 3).

Results

Participant characteristics

Participant characteristics are summarised
in Table 2. The study participants (n=25)
included cancer survivors from three ethnic
groups: Māori (n=10), Pacific (n=5), and NZE
(n=10). Participant age at interview ranged
from 41 to 77 years and 68% of participants
were female. Different cancer types were
represented. The largest number were diagnosed with breast cancer (n=10), followed
by gastrointestinal cancers (n = 4), gynaecological cancers (n = 4), prostate cancer
(n=3), and then other cancers (n=4). Participants had undergone different treatments
(including surgery, radiation, and chemotherapy). Self-reported co-existing health
conditions were more common among Māori
and Pacific participants, the most common
being diabetes/prediabetes (Māori n=4,
Pacific n=3), followed by high blood pressure
(Māori n=2, Pacific n=1).

Theme 1: need for more nutritional
information and support in cancer
care

Our results indicate that cancer-related
nutritional information or support is not
commonly included as part of cancer
treatment and follow-up care. Table 3
outlines the sub-themes and representative
quotes related to this theme. Apart from a
few participants who recalled being told
to eat a healthy diet without being given
specific information on how to achieve
that, most participants received no advice
about healthy eating. However, when advice
was offered, it appears to have been well
received.
“He said, ‘I’m going to give you some
advice’, you know, ‘If you want to stay
healthy and not potentially ever have
anything like breast cancer then you
need to have a healthy diet, you need
to look really carefully at what you
eat and arm yourself for the future’,
he said. Yeah it was good advice, it
was really good advice.” – M10
Often, when dietary information was
provided, the focus was on the management
of treatment side-effects (eg, maintaining
hydration, eating small portions regularly, avoiding certain foods) or co-existing
conditions (such as diabetes, obesity). A
few participants with co-existing conditions
were referred to dietitians for specialist

Table 2: Participant characteristics.

Age range

Māori
(n=10)

Pacific
(n=5)

NZ European
(n=10)

48–67

46–70

41–77

7
3

4
1

6
4

Gender
Female
Male

Types of coexisting conditions
Diabetes/prediabetes
High blood pressure
Othera

4
2
6

3
1
3

Other conditions: arthritis, gout, angina, asthma, kidney disease, no gallbladder and spleen, mental health
conditions.
a
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Table 3: Sub-themes and quotes for theme 1: need for more nutritional information and support in
cancer care.
Little/no nutritional information or support offered
“They don’t provide you any information at all” NZE2
“No, not at all. I mean it was cut it out, kick ‘em out, you’re on your own.” NZE6
“I feel like I’m very much doing it by myself.” NZE8
“I had no guidance on nutrition.” M4
“No, no, they just said to make sure you look after yourself and drink water.” M6
“No one.” P6 (when asked who supported them with advice about food and nutrition)
Just told to eat a healthy diet without information or support
“They basically just said, ‘Maintain a healthy diet’.” NZE2
“They said ‘try and have a healthy diet’, that was about all.” M2
Dietary advice given was about managing cancer/treatment effects
“The radiation clinic gave us good sound advice about what to avoid, in terms of being ready for treatment.” NZE1
“Keep up your liquids because you don’t want to get dehydrated.” NZE8
“There were foods that they did warn me about that could affect my insides due to the medicines they were giving
me.” M9
Wanting dietary support during and after treatment
“I kind of knew that there was a whole lot of information out there about food and what foods you should and
shouldn’t eat. Um, and... I wanted to be spoon-fed that information from my consultants rather than go falling down
a rabbit hole on the internet.” NZE2
“I would have liked to have spent time with a nutritionist. Because after the surgery, you know of course I had
concerns you know in the back of my head that okay, maybe my diet was lacking, because I’m looking for the reason
why I got the cancer. And I think well, if it is the diet, what should I be eating?” NZE5
“But I do know that kai [food] and cancer goes together and I would love to know more if I could.” M2
“I think actually you should get more advice about that kind of stuff, you know, about the food.” M10
Didn’t realise diet was important because the medical practitioners didn’t mention it
“There’s been nothing about diet, so it can’t be considered a, too much of a factor amongst the medical people”… “I
would’ve thought if the food was going to make a difference, we would have been told about it, you know, by now.
Like, as I’ve been discussing, I was never told anything”… “I’d definitely need to know about it [information about
nutrition for cancer recovery/prevention] and I would follow it.” NZE4
“I just ate normally. I didn’t know about the nutrition”… “We didn’t even know about this so if we had of known
there was different foods, well we could of asked those questions. It’s asking the right questions.” M4
“I’m just thinking about all the different places that you become involved with when you go through the treatment
and all of that, there’s nothing there that talks about kai [food]. There’s nothing at all”… “So I may suggest that maybe kai [food] is not that important a thing during that time [cancer treatment], cause there’s nothing there.” M10
Issues due to having to access own information
Not knowing what information to trust (misinformation and scare tactics)
“There’s a lot of information out there [on the internet] that you couldn’t really call reliable, you know?” NZE1
“If no one’s going to support me, I have to do the research myself. And then, of course you find things that scare
you.” NZE2
“There is a lot of information out there but sometimes when you go on the internet you get more than you bargain
for and it just scares you, so that’s why I don’t go near the internet, just stayed right away from it.” M10
“I didn’t know where to look. You look on the internet, you get a thousand different answers.” NZE5
Concern about interference/interaction with cancer treatment
“But does that counteract or do something that it shouldn’t be? You know?” NZE8
Finding own information is too tiring (for already fatigued cancer patients)
“It’s just me trying to work it out myself. That’s what’s really, really tiring.” NZE3
Having to access costly privately funded support
“I had to spend $95 to see the dietitian, and then I’ve seen her again and that was another $60.” NZE3
“But that [dietary advice/support] was all privately funded.” NZE10
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dietary support for those conditions but not
for cancer. Participants who did receive
nutrition-related encouragement and
support from healthcare workers or support
services found that support helpful. Most of
the participants reported not receiving any/
enough support related to diet and nutrition
as part of their care, but only a few asked
their healthcare team for information or
support if it was not offered. Compared
to Māori participants, the NZE participants were more likely to have asked their
oncology team for dietary information and
support during their treatment, although
it was not always provided, and they were
more likely to actively seek out information
from other sources (eg, internet searches,
privately funded dietitian or nutritionist).
Pacific participants did not report actively
seeking out nutrition information. Several
participants were not aware that nutrition
can have a role in cancer recovery and
prevention. Some had assumed diet/
nutrition was not important because
their oncology doctor did not mention it,
expressed disappointment that they had
not been informed, and suggested that they
would have followed advice had it been
given. Compared to both NZE and Māori
participants, fewer Pacific participants
were aware of a role for nutrition in cancer
recovery and prevention.
Attempts to access nutrition information
outside of the healthcare setting exposed
participants to misinformation, scare tactics,
and marketing of unproven expensive
remedies, and placed an extra burden on
their already low energy levels. Not knowing
where to find correct up-to-date information
and whether suggested foods/supplements
might interfere or interact with their
medical treatment were common concerns.
These issues were often discussed in the
context of wanting to have the important
up-to-date dietary information provided
to them by a trusted source (such as their
oncologist or a dietitian accessible through
oncology services) to reduce their burden
at an already difficult time. Some participants paid to see a dietitian, nutritionist,
or naturopath because this support was
not available as part of their cancer care.
However, privately funded dietary support
was expensive and participants reported
being constrained by their budget, especially
while they were unable to work.

Theme 2: dietary changes during
and after treatment

Table 4 outlines the sub-themes and representative quotes related to dietary changes.
Many participants, largely Māori and Pacific
Peoples, did not change their diets except
in response to treatment side effects. In the
absence of advice on nutrition, they did not
explore diet as an option in their recovery.
Keeping things normal during treatment
and just getting through the cancer was the
main focus for some of this group. Others
believed their diet was already healthy and
did not feel the need to make changes.
Participants who made changes to their
diet that were not aimed at managing
the effects of treatment did so to manage
their weight or general health and/or to
aid cancer recovery and reduce the risk
of recurrence. Dietary changes commonly
reported by participants included increasing
their intake of fruit and vegetables, reducing
red meat, and reducing processed foods and
convenience foods such as takeaways and
pre-prepared meals. Although less common,
there were also some reports of more
stringent diets as well as use of unproven
supplements and remedies.

Theme 3: barriers to and enablers
of healthy eating with cancer
(during and after treatment)

Table 5 outlines the sub-themes and representative quotes related to barriers to and
enablers of healthy eating with cancer. A
major barrier to healthy eating with cancer
was a general lack of awareness of the
role that a healthy diet can have in cancer
prevention and recovery. Awareness was
associated with information seeking and
attempts to make healthy dietary changes.
However, implementing dietary changes
was hampered by limited access to information about dietary recommendations
and how to implement them, and the
expense of food they believed was healthy
(eg, fresh fruit and vegetables and fresh
fish). Although some participants reported
that they were lucky to not have their food
choices limited by their budget, others had
difficulty being able to afford the food they
wanted. Some Māori and Pacific participants
reported that low income was a barrier to
accessing enough food, healthy or otherwise.
Participants from all three ethnic groups
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Table 4: Sub-themes and quotes for theme 2: dietary changes during and after treatment.

Carried on eating as normal
“Basically carried on eating the same foods as before because I was already, felt like I was already on a
good diet.” NZE5
“Just kept to what we usually eat or what was there.” M4
“No didn’t change my diet, didn’t allow it to affect me. I think it was more of a mentality thing. Yeah,
just carried on eating even if I didn’t feel hungry.” M9
“Nothing, no diet, just eat normal, whatever.” P4
Managing the effects of cancer/treatment
“As a result of the treatment, I sort of avoid certain foods now.” NZE1
“It was just about trying to get anything in.” NZE3
“I couldn’t eat so I tried really hard to drink and then after that people would bring me the things that I
were craving for so that I would eat.” M10
“I come home [after chemotherapy], I’m too tired and sleep all the time. Yeh, I can’t eat, I can’t drink.” P1
Managing weight
“I needed to cut off something and try and lose a bit of weight.” M4
“I’m trying to cut the way I eat, the eating. Just a little bit at night-time, and from now I lose weight.” P4
Nutrition for cancer recovery and prevention
“It was about I can’t have this happen again. What can I do naturally to build up my body and to make it
stronger.” NZE3
“It was sort of like feeling like you’re doing something.” NZE10
“I look at it [healthy food] as medicine.” M8
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reported difficulties changing established
food preferences and habits as a barrier
to healthy eating. These included wanting
familiar foods (eg, traditional Pacific foods)
and not knowing how to prepare/cook unfamiliar foods.
Short-term effects of cancer and cancer
treatment presented barriers to healthy
eating, with fatigue, feeling sick, and not
being able to tolerate some foods being
commonly reported factors influencing
the types of food eaten. Food support from
whānau (family) and friends enabled participants who were not feeling well to have
better access to food, which saved them
from having to prepare food while feeling
unwell. However, this sometimes resulted in
a loss of control over what food was eaten.
Being alone or having no family support
was a barrier to eating well. Some participants who were hospitalised as part of
their treatment (eg, for surgery) felt that the
food provided in hospital was poorly suited
to their dietary needs and did not fit with
healthy eating recommendations.

Theme 4: improvements to
nutritional information and
support

When asked for suggestions to improve
services for cancer patients, most participants said that ongoing advice and support
from a dietitian trained in cancer-related
nutrition would be beneficial. One participant stated: “If there was a place where
people could actually go and talk to some
of these wonderful specialists… I think
people may be more equipped to actually
understand the value of eating properly”
(M1). Some wanted personalised one-on-one
support, whereas others suggested access
to dietitian-led support groups or provision
of reliable up-to-date written and/or online
information. Such information should be
easy to understand and concise, and practical advice on how to implement suggested
dietary changes should be included. Other
suggestions included offering courses on
diet and how to prepare healthy meals,
education of the general population to
increase knowledge of healthy eating for
cancer prevention, and hospital food that is
better suited to cancer patients’ needs. Many
also suggested involving whānau/support
people when information is provided, so
they can better support the person with

cancer, and providing written information
for whānau/friends with hints on practical
ways to help.
Many participants also acknowledged
the increased financial burden that comes
with a cancer diagnosis and suggested that
some financial or practical support would be
useful. Examples included enabling subsidised access to healthy pre-prepared meals
and financial and practical help with food
shopping and preparation. Further, participants suggested that all patients should
be made aware of and actively encouraged
to access these services, as many would
otherwise not ask for help because, in the
words of one participant, “there’s a lot of
proud people out there who will not put up
their hand and say, ‘I need help’ [if that help
were not offered]” (NZE8).

Discussion
This qualitative research identified a
shortage of nutrition-related support for
cancer survivors. Survivors’ desire for more
dietary information and support, either as
part of a focus on health and wellbeing into
the future, or as an important component
of holistic healthcare during and after
treatment, indicates an unmet need in the
provision of cancer care and support in
New Zealand. This research also indicates
that a lack of dialogue about diet as part
of cancer care is sometimes interpreted
by patients as an indication that diet is not
an important component of cancer care,
recovery, and future health and wellbeing.
This is of particular concern because belief
in a connection between diet and cancer is
predictive of successful healthful dietary
change.26,27 Our research indicates that more
nutrition-related information and practical support is required to improve cancer
outcomes and reduce inequities. This is
consistent with international research,25 but
it is the first time this has been explored in a
New Zealand context.
The WCRF/AICR report recommends
that all cancer patients receive professional expert advice and support on diet
and nutrition that is consistent with WCRF
cancer prevention recommendations in
order to improve survival, reduce risk
of a new primary cancer, and minimise
the impact of other non-communicable
diseases.2 However, our results indicate
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Table 5: Sub-themes and quotes for theme 3: barriers to and enablers of healthy eating with cancer
(during and after treatment).

Lack of awareness of nutrition and little/no nutritional information or support (see Table 3)
Financial limitations
“A lot of my food choices are actually dictated by price so it’s a balance between what I want to do and
what I can do.” NZE1
“I was on sick leave last year, so I was getting paid. So I spread out, all the costs over my pays and
haven’t done anything this year.” (talking about cost of accessing information/support) “The money is
probably the biggest thing.” “I’ve got to earn money first to be able to afford that stuff.” NZE3
“Food’s expensive”… “I live in a cold house but I eat veggies so, you know? It’s sort of a balance, I guess.
Balancing game.” NZE7
“Finances have always been a bit of a barrier for me.” M2
“You have to budget and those carbs do stretch your meals.” M7
“Finances have been an issue because basically I haven’t been able to do anything [work] for the last
five or six months.” M8
“It was hard to me to divided the money to go where it goes to but I want the bread and butter on the
table for the kids.” P2
“My finance is not very good.” P3
Established food habits/preferences
“A lot of those processed meats and stuff that’s bad for you actually does appeal to your taste buds.”
NZE1
“I love food, I love rich food.” M3
“Especially I love eating takeaways [laughs] yeah I try to cut down”… “My family, husband love eating… so whatever I’m trying to cut the way I eat, I see my husband and kids [laughs].” P4
Effects of cancer/treatment
“I notice that when I get really tired, I eat, I eat more rubbish. I think it’s just to compensate.” NZE9
“The problem has been up until this week is that I haven’t been able to eat. And so the food that I have
been eating has been the food that I’ve been craving for so that at least I will eat.” M10
“Yeah, can’t eat like before.” P3
“I was really scared that I would fall asleep [due to overwhelming fatigue] and I’d leave something on
the stove”… “So that’s why I didn’t really cook a lot on the stove because I didn’t want to set fire to the
house.” NZE9
Lack of support
“To try and get something out of WINZ [financial support] is hard and I just didn’t have the energy to do
it.” M8
“I did not find ‘the person’ I was looking to find here who could support me.” (talking about access to
knowledgeable nutritional support for cancer recovery) NZE10
“And then, when you’re out [after surgery] you just kind of fend for yourself.” NZE7
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that this is not currently available to cancer
patients in New Zealand. There is increasing
recognition that health literacy, which
can be aided with dietary support, is an
important component of holistic healthcare
for cancer patients,4 and there is evidence
of a desire among cancer patients to pursue
dietary changes as a way to improve their
health (both in the current study and
published research).5–7,9,28 Consistent with
other studies,5,29 this study found that a
major barrier to following WCRF recommendations is a lack of awareness that diet is
important in cancer recovery.
Although dietitians were seen as the most
reliable source of dietary support, participants identified that medical and other
healthcare workers had an important role
in highlighting the importance of diet in
recovery and survival, something that is
increasingly recognised internationally.4
The current research suggests that the
systematic incorporation of nutrition advice,
information, and support into oncology care
and support services would be beneficial
for improving cancer-related outcomes and
reducing cancer inequities in New Zealand.
A comprehensive medical assessment at the
time of cancer diagnosis, including attention
to co-morbidity, has been suggested,30 which
could be an ideal time to introduce dietary
support to help cancer patients during
treatment and the post-treatment period.
In common with other evidence,5
increasing the intake of fruit and vegetables and limiting convenience foods were
highlighted by many in this study as dietary
changes that were made or attempted. This
is consistent with WCRF advice; however,
specialist nutritional support would confer
additional benefits, including support with
how to achieve dietary goals (improved
health literacy and self-efficacy),31,32
information on other less well-known
recommendations (such as increasing
wholegrains), and recommendations specific
to particular cancers and individual patient
needs. Healthcare workers also have an
essential role in accessing additional support
for patients in the form of monetary assistance, food delivery, and referrals to specific
support agencies. These forms of support
will have an important role in addressing
some of the barriers to dietary change and
healthy eating identified from this research.

Inequalities in cancer outcomes by socioeconomic status and ethnicity persist in New
Zealand and are due to a range of factors,
including material deprivation, comorbidity, and health service factors (including
institutional racism).33–35 Differences in
active information seeking between ethnic
groups in this study are of concern and
indicate that relying on patients to question
healthcare workers and actively seek out
their own information about nutrition may
contribute to the gap in equitable cancer
outcomes. Sociocultural barriers such as
language proficiency, social/cultural norms,
level of trust in the health system, stigma,
and cultural taboos can limit information-seeking behaviour in disadvantaged
and minority populations.36–40 For example,
listening quietly (as opposed to questioning) is common among both Māori and
Pacific Peoples and demonstrates respect
for someone of higher status such as a
doctor.41,42 In addition, a system that expects
patients to ask for information and assumes
patients know what questions to ask favours
those who are already well informed.43
This research identified cost or finances
as an important barrier to both accessing
dietary support and implementing healthy
dietary changes. Access to publicly funded
dietitian support was unavailable to many,
and support from a privately funded
dietitian is financially untenable on a tight
budget. The cost of healthy food and the
difficulty balancing this with other financial
pressures such as housing and family
commitments were barriers to healthy
eating, and some even struggled to access
enough food because of financial or practical constraints. Food security is essential to
maintaining a healthy diet at this time. Food
insecurity impacts substantially on Māori,
Pacific, and low-income families in New
Zealand and is associated with increased
psychological distress and decreased diet
quality.15,44 A diagnosis of cancer can result
in reduced income or loss of employment,
which impacts disproportionately on those
already food insecure. The added costs of
healthcare and time off work are often associated with financial stress and increased
reliance on family and other support.11,45
Financial as well as practical support will
be essential for many cancer patients at
this time. Providing all cancer patients with
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access to dietary advice and support, as well
as the means to achieve optimal nutrition, is
an important component of equitable cancer
care that is likely to contribute to more equitable cancer outcomes.2
The credibility of information found
outside of standard cancer care services was
questioned. This is consistent with other
studies that show the availability of dietary
information that is seen to be credible
is important, especially for achieving
persistent dietary change.6,29 Dietary and
other behaviour changes are often made
by people looking to achieve greater
agency over their prognosis and can be an
important part of psychological support
and improved quality of life during cancer
treatment.6,28 A recent New Zealand study
with Māori and Pacific participants with
multi-morbidities confirmed the importance of holistic and culturally competent
healthcare for optimal health outcomes.11
Nutritional recommendations must take
into account both food preferences and
cultural norms. Māori and Pacific healthcare
providers have the potential to deliver
such support in culturally appropriate
ways. However, they would need to be well
resourced and have support for appropriate
capacity building.

Strengths and limitations

This study provides valuable insights into
the nutrition-related experiences of New
Zealand cancer survivors during and after
acute cancer treatment. It includes participants from three ethnic groups in three
regions of New Zealand in order to explore
diversity of experiences, particularly as they
relate to health and health service equity.
Although this study provides valuable
insight of similarities and differences in
perspectives and experiences of Māori,
Pacific, and New Zealand European cancer
survivors, the lower number of Pacific
participants and the use of English-language interviewing may have limited
the depth of the Pacific participant data.
The requirement for interviews to be in

English may have contributed to difficulties
recruiting Pacific participants. In addition,
language barriers can impact on both understanding of the questions and the confidence
to provide detailed (as opposed to succinct)
answers.46 This may have resulted in missing
potentially important perspectives and
limiting the depth of understanding.

Conclusions and
recommendations
This research has exposed a need for
more nutrition information and support for
cancer patients during and after treatment.
Cancer patients should be informed about
the importance of nutrition and specific
cancer-related nutrition recommendations,
but provision of support (dietary, practical,
financial) in a culturally appropriate context
will also be necessary to ensure that those
who wish to make dietary changes are able
to do so. In addition to supporting cancer
recovery with good nutrition, providing
information and support has the potential
to reduce stress introduced by having to
search for information, and limit exposure
to misinformation and expensive unproven
remedies. A consistent and systematic
approach to nutrition support that ensures
all cancer patients have equal opportunity to
benefit from good nutrition during and after
treatment is important to support equity in
cancer outcomes. Interventions to address
financial barriers and increase access to
cancer-related nutrition advice and support
are needed to reduce inequities and improve
cancer outcomes. A nationwide study to
understand the provision of nutrition
advice and support from the perspective of
healthcare professionals (including barriers
and enablers) will contribute to determining
the best way forward to address this need.
Further Pacific-led research with Pacific
cancer survivors with the option to converse
in their preferred language is recommended
to gain an in-depth understanding of their
specific nutrition information/support needs
and how best to address those needs.
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Breast cancer costs in
New Zealand’s public
health system
Chunhuan Lao, Mohana Mondal, Marion Kuper-Hommel,
Ian Campbell, Michael P Cameron, Ross Lawrenson
ABSTRACT
AIM: This study aims to estimate the mean costs of breast cancer in New Zealand’s public health system.
METHOD: This study included women diagnosed with invasive breast cancer between 1 July 2010 and
30 June 2018 who received services in public hospitals. These patients were identified from the National
Breast Cancer Register or the New Zealand Cancer Registry and linked with the Pharmaceutical Collection,
National Minimum Dataset, National Non-Admitted Patient Collection and Mortality Collection.
RESULTS: 22,948 breast cancer patients were included. The mean public health cost of breast cancer was
NZ$44,954 per patient for the period of three months preceding and five years following cancer diagnosis,
with the treatment phase accounting for 70% of the cost and the follow-up phase accounting for the
remaining 30%. During the treatment phase, surgery costs accounted for the biggest proportion (35%) of
the total cost, followed by immunotherapy costs (18%), radiotherapy costs (17%) and costs of diagnostic
test, scan and biopsy (16%). The costs decreased substantially with age, from $69,121 for women younger
than 45 years old to $23,805 for those aged 80 or over.
CONCLUSIONS: The costs of breast cancer in New Zealand’s public health system are substantial and have
been increasing. However, outcomes of breast cancer have been improving. The results of this study can
be used as a baseline of actual costs for comparing the costs of introducing new diagnosis and treatment
modalities in the future.

B

reast cancer is the most common cancer in New Zealand women and its incidence has been increasing steadily:
from 2,799 cases in 2009 to 3,572 in 2018 (a
28% increase).1 In contrast, mortality from
breast cancer (in terms of both the number
of deaths and the mortality rates) is declining in New Zealand,2 with 80% of breast
cancer patients now surviving for more than
10 years.3 New Zealand has introduced and
funded new treatments, such as trastuzumab , lapatinib, pertuzumab and ado-trastuzumab emtansine, fulvestrant, Palbociclib
and zoledronic acid for adjuvant therapy.4
Diagnostic tools have also been implemented in recent years, including breast MRI,
PET-CT (for small number of patients applying well-defined criteria) and CT imaging for
metastatic disease (initially three monthly,
but now two monthly). The increasing incidence of breast cancer and advancements in
diagnostics and therapeutic options have led

to greater economic burden to the healthcare system.5,6
As reported in a 2008 Ministry of Health
report, The Price of Cancer, breast cancer
was the most expensive cancer to treat
in New Zealand, with breast cancer diagnosis and treatments accounting for 15%
of the total costs of cancer.7 The report
demonstrated that breast cancer cost the
New Zealand healthcare system $76.8
million per year.7 The very few studies
on the economic burden of cancer in
New Zealand7,8 have focused on economic
burden of all cancers in New Zealand, but
with data collected a decade ago. Due to the
rise in the number of patients diagnosed
with breast cancer and evolving diagnostic
and therapeutic options, the costs of breast
cancer are changing. In order to guide
future healthcare planning, an up-to-date
and detailed report on the costs of breast
cancer is needed.
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By linking National Breast Cancer Register
data with the national administrative
datasets, this study aims to (1) estimate
the mean costs of breast cancer in New
Zealand’s public health system, (2) calculate
the proportion of different cost components
in total costs and (3) examine the mean costs
of breast cancer by age group.

Methods

Data sources

We identified women from the National
Breast Cancer Register (NBCR) and the New
Zealand Cancer Registry (NZCR) who were
diagnosed with breast cancer between 1
July 2010 and 30 June 2018 and included
only those who received healthcare
services in public hospitals. We linked the
eligible breast cancer cases with the Pharmaceutical Collection (PHARMS, which
includes all publicly funded pharmaceuticals prescribed in both public and private
hospitals), National Minimum Dataset
(NMDS, which includes all publicly funded
inpatient records), National Non-Admitted
Patients Collection (NNAPC, which includes
all publicly funded outpatient records), the
Mortality Collection (MORT, coded mortality
information) and death certificates (uncoded
mortality information). The datasets were
linked using National Health Index (NHI)
numbers, which are unique identifiers for
people using publicly funded health and
disability services in New Zealand.

Cancer care pathway

We divided the cancer care pathway into
two phases: (1) the treatment phase (TP,
three months preceding and 12 months
following diagnosis of breast cancer) and
(2) the follow-up phase (second to fifth year
following diagnosis). We further broke down
the follow-up phase into the second (FU2),
third (FU3), fourth (FU4) and fifth (FU5)
years. We considered the date of death or
the latest date of service (31 December 2019)
available in the NNAPC, NMDS and PHARMS
as the censor date (whichever was earlier).
The estimation of costs for each phase only
included patients who had follow-up time
for that phase. For calculating the total cost
of all phases combined, we only included
patients who had follow-up time for all
phases (ie, those who were still alive and not
censored within five years post diagnosis).

Cost estimation and analysis

The cost estimation was from the
perspective of the Ministry of Health
and only included public medical costs,
which were the costs of public outpatient
services, of public inpatient services and
of funded pharmaceuticals (prescribed
by either public or private hospitals). Our
clinical advisors (RL, MKH and IC) checked
the definitions of purchase unit codes for
outpatient services (in NNAPC), the definitions of surgery codes for inpatient services
(in NMDS) and pharmaceuticals, and this
study only included the inpatient, outpatient and pharmaceutical records that
were relevant to breast cancer. Costs of
diagnostic services such as radiology and
pathology, and costs of treatment response
assessment tools, were also included in the
inpatient or outpatient costs. For pharmaceuticals, only relevant endocrine therapy,
chemotherapy and therapies targeted at
human epidermal growth factor receptor 2
(HER2) were included. Other medications,
such as pain killers, were not included,
because we could not identify whether
these medications were breast cancer
related; including all these medications
would overestimate the costs. All cost
estimations were based on 2019/2020 New
Zealand dollars (NZ$).
Outpatient costs were estimated by
multiplying the number of relevant outpatient visits recorded in the NNAPC with
the unit cost of outpatient visits. The unit
costs for the outpatient visits were based
on district health board (DHB)-contracted
purchase unit prices. Inpatient costs were
estimated by multiplying the accumulated
cost weights for all relevant events with the
purchase unit price as set by the National
Pricing Programme. The Ministry of Health
calculates the cost weights, which provides
resource utilisation information, for each
diagnosis-related group (DRG) code using
the weighted inlier equivalent separation
(WIES) method and sets a purchase unit
price for each year. The 2019/2020 costweight unit price was NZ$5,216.21.9 The
costs of publicly funded pharmaceuticals
were estimated by multiplying the quantity
of the pharmaceuticals dispensed by the unit
prices for each pharmaceutical that appears
in the Pharmaceutical Schedule.10
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We estimated the mean of breast cancer
in the public healthcare system during the
treatment phase and the follow-up phase
and described the proportions of different
cost components in total costs. The mean
costs of breast cancer during different
phases were also compared by age group
(<45, 45–59, 60–69, 70–79 and 80+ years)
after stratification of the cancer cases by
cancer stage (stage I, stage II, stage III and
stage IV). The difference in costs by age
group were examined by Kruskal–Wallis
test. The proportions of cost components in
total costs by age group were also explored.

Results
Between 1 July 2010 and 30 June 2018,
25,085 women were diagnosed with invasive
breast cancer in New Zealand (Figure 1). We
excluded 2,137 patients who did not have
any treatment records in public hospitals.
A total of 22,948 breast cancer patients
received services in public hospitals. The
number of patients in each phase decreased
year by year because some patient died or
censored. There were 13,312 patients with
five-years follow-up time post diagnosis who
were included in the cost estimation for
FU5. The mean public health costs of breast
cancer were $44,954 per patient (Table 1) for
the TP–FU5. Over 70% of the costs were in
the TP ($31,599), 14% in the FU2 ($6,181), 7%
in the FU3 ($3,008), 6% in the FU4 ($2,721)
and 5% in the FU5 ($2,364). The mean costs
decreased with age. The costs for the TP–
FU5 were from $69,121 for women under
45 years old to $23,805 for women aged 80
years or older (p-value<0.05 by Kruskal–
Wallis test).
The proportion of each cost component
varied in different phases (Figure 2). Surgery
costs accounted for 35% of the total costs in
the TP but only 22% in the FU2. In contrast,
the immunotherapy costs comprised only
18% of the total costs in the TP and 47% in
the FU2. Of the immunotherapy costs, 98%
were trastuzumab costs in the TP and 95%
in the FU2. During the TP, 16% of the breast
cancer costs were for diagnostic test, scan
or biopsy; 17% were for radiotherapy, 4%
for medical oncology outpatient visit, 7% for
chemotherapy (including delivery costs) and
less than 1% for endocrine therapy.
Table 2 shows the mean public healthcare
costs of breast cancer by age group and

stratified by cancer stage. The mean costs
of breast cancer decreased with age in
all cancer stages, and the differences
were significant in all subgroup costs
(p-value<0.05 by Kruskal–Wallis test).
For stage I disease, the mean costs of the
TP–FU5 were from $53,841 for women aged
under 45 years to $22,816 for women aged
80 years or older; for stage II disease, the
mean costs were from $57,905 for women
aged under 45 years to $26,818 for women
aged 80 years or older; for stage III disease,
the mean costs were from $79,592 for
women aged under 45 years to $27,536 for
women aged 80 years or older; and for metastatic cancers, the costs were from $167,935
for women aged under 45 years to $27,902
for women aged 80 years or older.
The mean costs in different phases
followed the same pattern. For example,
during the TP for metastatic breast cancer,
the mean costs decreased from $53,985 for
those aged under 45 years to $13,757 for
those aged 80 years or older.
The proportion of each cost component
in different phases also varied by age group
(Table 3). During the TP, the percentage of
surgery costs and the percentage of costs
of diagnostic test, scan or biopsy both
increased with age, from 30% and 9% for
women aged under 45 years to 57% and
22% for those aged 80 years or older. On
the contrary, during the TP, the percentage
of immunotherapy costs, the percentage
of chemotherapy costs and the percentage
of costs for medical oncology visits all
decreased with age, from 27%, 11% and
6% for women aged under 45 years to
3%, 1% and 1% for those aged 80 years
or older. During the TP, the percentage of
radiotherapy costs increased from 14%
for women aged under 45 years to 19%
for women aged 60–69 years, and then
decreased to 13% for those aged 80 years or
older. During the FU2–FU5, the proportion
of costs of chemotherapy all decreased with
age, but the proportion of other cost components fluctuated.

Discussion
The number of new breast cancer cases
has been increasing steadily in New
Zealand.1 The economic burden of breast
cancer is also expected to be rising.7,11
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Figure 1: Data cleaning flow chart.

Table 1: Mean public health costs of breast cancer for eligible patients.

Phases

TP

FU2

FU3

FU4

FU5

All
phases

Number of patients

22,948

22,204

19,918

16,527

13,312

13,312

Overall mean costs

$31,599

$6,181

$3,008

$2,721

$2,364

$44,954

<45 years

$44,189

$2,822

$5,705

$5,866

$4,268

$69,121

45–59 years

$35,268

$7,245

$3,434

$2,790

$2,434

$49,021

60–69 years

$29,801

$4,340

$1,972

$1,900

$1,935

$38,638

70–79 years

$25,297

$4,030

$2,383

$2,321

$1,841

$34,019

80+ years

$16,925

$1,976

$1,667

$1,145

$1,281

$23,805

Mean costs by age group
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Evolving diagnostic and therapeutic options
will also increase the costs of breast cancer.
The results of this study can be used as a
baseline of actual costs for comparing the
costs of introducing new diagnosis and
treatment modalities in the future. For
example, the results from this study can
be used to examine the financial impact of
introducing genomic testing in early breast
cancer by comparing the costs of chemotherapy before (from this study) and after
introducing genomic testing.12
Using data for patients diagnosed in
2003–2008, the 2008 Ministry of Health
report The Price of Cancer showed that the
diagnostic and treatment costs for breast
cancer were $28,074 per patient from one
year prior to diagnosis and five years post
diagnosis.7 In comparison, our study, based
on data of patients diagnosed in 2010–2018,
found that these costs of breast cancer have
increased by 61% to $45,150. This increase
can be partly attributed to newly funded
pharmaceuticals that have become available
during this period, including trastuzumab.
From July 2007, PHARMAC agreed to fund
trastuzumab for nine weeks for HER2
positive stage I–III breast cancer,13 and from
1 July 2010 trastuzumab has been funded
for up to 12 months for early-stage disease.14
Publicly funded breast reconstruction has
also been increasingly used in New Zealand,

which would have increased the costs of
breast cancer. However, breast conserving
surgery is being used more and more
commonly, and the use of breast reconstruction will be affected.15 Though the costs
of breast cancer have been increasing over
time, the outcome of breast cancer has been
improving.3 Trastuzumab improved the
breast cancer-specific survival for women
diagnosed with HER2-positive disease by
over 40%.16
Most of the costs of breast cancer were in
the TP, which is in line with the findings of
an Australian study.17 This is because most of
the treatments occur during the TP. In July
2012, the New Zealand healthcare system
introduced faster cancer treatment indicators, including a 62-day indicator: patients
referred urgently with a high suspicion of
cancer receive their first treatment (or other
management) within 62 days of the referral
being received by the hospital.18 The costs
of breast cancer in our study are driven
predominantly by costs of surgery, diagnostic test and immunotherapy. In contrast
to the TP, the proportion of the costs for
immunotherapy are the highest in the FU2.
This might be because surgeries are typically
performed in the first year after diagnosis,
but the expensive HER2-targeted therapy
trastuzumab (funded for 12 months) is still
used into FU2.

Figure 2: Proportion of each cost component in different phases.
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Table 2: Mean public health costs of breast cancer by age group stratified by cancer stage.

Age group

TP

FU2

FU3

FU4

FU5

All years

<45

$34,423

$7,992

$2,706

$2,947

$3,625

$53,841

45–59

$28,687

$4,324

$1,838

$1,574

$1,891

$36,922

60–69

$26,074

$2,671

$1,294

$1,116

$1,333

$32,064

70–79

$22,229

$2,113

$1,084

$1,438

$998

$26,794

80+

$18,554

$1,272

$960

$984

$1,212

$22,816

<45

$41,744

$9,906

$3,941

$3,159

$1,972

$57,905

45–59

$35,214

$6,473

$2,626

$2,284

$1,926

$47,269

60–69

$30,423

$4,101

$1,422

$1,519

$1,331

$37,791

70–79

$26,166

$3,787

$2,369

$2,391

$2,306

$35,712

80+

$20,881

$1,343

$1,235

$1,331

$1,515

$26,818

<45

$49,407

$15,716

$6,450

$7,427

$4,896

$79,592

45–59

$42,893

$10,745

$4,676

$4,405

$3,484

$65,213

60–69

$38,277

$7,313

$3,147

$2,865

$2,913

$52,725

70–79

$30,843

$4,802

$3,467

$3,806

$1,923

$43,021

80+

$22,145

$3,093

$3,038

$1,339

$1,843

$27,536

<45

$53,985

$30,360

$30,726

$30,371

$21,265

$167,935

45–59

$40,814

$25,555

$19,202

$16,245

$12,689

$98,527

60–69

$29,312

$17,729

$19,302

$21,300

$17,483

$102,292

70–79

$24,764

$14,276

$12,445

$6,677

$9,051

$53,348

80+

$13,757

$4,471

$3,826

$2,137

$3,751

$27,902

Stage I

Stage II

Stage III

Stage IV
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Table 3: Proportion of each cost component in different phases by age group.

Cost components

<45 years

45–59
years

60–69
years

70–79
years

80+ years

Surgery

30%

34%

35%

39%

57%

Diagnostic test,
scan or biopsy

9%

15%

20%

20%

22%

Radiotherapy

14%

17%

19%

18%

13%

Medical oncology

6%

5%

4%

3%

1%

Immunotherapy

27%

19%

15%

13%

3%

Chemotherapy

11%

8%

5%

4%

1%

Endocrine therapy

0%

0%

0%

0%

0%

Others

3%

2%

2%

3%

3%

Surgery

24%

22%

18%

22%

39%

Diagnostic test,
scan or biopsy

5%

7%

8%

11%

17%

Radiotherapy

5%

5%

6%

8%

12%

Medical oncology

7%

7%

8%

9%

8%

Immunotherapy

49%

49%

48%

40%

13%

Chemotherapy

8%

8%

8%

7%

3%

Endocrine therapy

0%

0%

1%

1%

2%

Others

2%

2%

3%

3%

6%

Surgery

41%

43%

30%

29%

42%

Diagnostic test,
scan or biopsy

8%

11%

14%

11%

16%

Radiotherapy

6%

8%

11%

10%

12%

Medical oncology

10%

10%

12%

11%

6%

Immunotherapy

24%

18%

20%

27%

14%

Chemotherapy

8%

6%

6%

6%

3%

Endocrine therapy

0%

1%

1%

1%

2%

Others

2%

3%

5%

4%

5%

TP

FU2

FU3
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Table 3: Proportion of each cost component in different phases by age group (continued).

Cost components

<45 years

45–59
years

60–69
years

70–79
years

80+ years

Surgery

44%

40%

27%

31%

33%

Diagnostic test,
scan or biopsy

7%

11%

16%

14%

15%

Radiotherapy

6%

7%

9%

8%

14%

Medical oncology

9%

11%

11%

10%

7%

Immunotherapy

24%

20%

23%

25%

20%

Chemotherapy

8%

7%

7%

6%

4%

Endocrine therapy

0%

1%

1%

1%

2%

Others

2%

4%

4%

4%

4%

Surgery

35%

34%

32%

28%

44%

Diagnostic test,
scan or biopsy

7%

10%

12%

10%

22%

Radiotherapy

7%

9%

10%

9%

9%

Medical oncology

11%

11%

10%

11%

5%

Immunotherapy

29%

23%

24%

30%

14%

Chemotherapy

9%

8%

8%

7%

3%

Endocrine therapy

0%

1%

1%

1%

2%

Others

3%

3%

3%

3%

2%

FU4

FU5
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Costs of breast cancer decreased with
age. This is likely due to the fact that young
woman are more likely to have advanced
breast cancer and more likely to receive
more treatments than older women.19 The
low chemotherapy and HER2-targeted
therapy costs for older women (80+ years)
is due to the fact that older women are
less likely to receive chemotherapy and
HER2-targeted therapies and there being
fewer lines of treatment for advanced
disease.20 Increasing age was significantly
associated with decreasing use of surgery,
adjuvant radiotherapy, endocrine therapy
and chemotherapy, even after adjustment
for stage and level of co-morbidity.20
One of the strengths of this study is that,
by combining the NBCR data with the NZCR,
PHARMS, NMDS, NNAPC, MORT datasets
and death certificates, we had comprehensive data on all breast cancer patients.
Our clinical advisors helped us to identify
the cancer-related events and therefore
the estimated costs were more relevant
to breast cancer. One of the limitations of
this study is that, in order to calculate the
pharmaceutical costs, we used the unit
costs of drugs available in the Pharmaceutical Schedule. Using these unit costs might
have led to an overestimation of the costs of

cancer, because we did not know whether
there were any confidential rebates for
these drugs.21 Another limitation is that
we have only included endocrine therapy,
chemotherapy and HER2-targeted therapy;
including any other drugs would have
caused underestimation of the total costs.
Other drugs that might have been used for
breast cancer (eg, pain killers and bisphosphonates) were not included in the cost
estimation because we could not identify
whether these drugs were used for breast
cancer or other diseases (eg, arthritis and
osteoporosis). The costs of complications
of public chemotherapy, chemotherapy-induced short-term mortality and iatrogenic
complication were not included in this
study.

Conclusions
The costs of breast cancer in New
Zealand’s public health system are
substantial and have been increasing.
However, the outcomes of breast cancer
have been improving. The results of this
study can be used as a baseline of actual
costs for comparing the costs of introducing
new diagnosis and treatment modalities in
the future.
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Use and results of
systemic treatments for
de novo and recurrent
metastatic breast cancer:
a population-based
cohort study
Chunhuan Lao, Marion Kuper-Hommel,
Ian Campbell, Mark Elwood, Ross Lawrenson
ABSTRACT
AIMS: To describe the systemic treatments in patients with de novo metastatic breast cancer (dnMBC, initial
metastatic diagnosis) and recurrent metastatic breast cancer (rMBC).
METHODS: Women diagnosed with dnMBC and rMBC in 2010–2017 were identified. Adjusted odds ratios
of receiving systemic treatments were estimated by logistic regression model. Cox proportional hazards
regression was used to estimate adjusted hazard ratio of breast cancer-specific mortality by treatments.
RESULTS: The adjusted odds ratio of having chemotherapy and trastuzumab (for human epidermal growth
factor receptor 2 positive (HER2+) disease) for Pacific women was 0.43 and 0.13 compared to European
women. Patients receiving chemotherapy had improved survival for HER2+ non-luminal and triple negative
metastatic breast cancer (MBC) (hazard ratios: 0.30, 0.66). Those with endocrine therapy was associated
with better survival for luminal A and luminal B HER2+ MBC (hazard ratio: 0.25, 0.26). Trastuzumab was
associated with superior survival in luminal B HER2+ and HER2+ non-luminal disease (hazard ratio: 0.34,
0.40).
CONCLUSIONS: Pacific women with MBC were less likely to receive chemotherapy and trastuzumab than
non-Pacific women. Chemotherapy was associated with improved survival in HER2+ non-luminal and triple
negative MBC. Endocrine therapy improved survival in luminal A and luminal B HER2+ disease. Trastuzumab
was associated with improved survival in luminal B HER2+ and HER2+ non-luminal disease.

B

reast cancer is the second most
common cause of cancer death in
New Zealand.1 The prognosis for
patients diagnosed with early breast cancer
is excellent, but the prognosis for patients
diagnosed with metastatic breast cancer
(MBC) is poor.2 Thanks to treatment advances over the last three decades, the survival of
patients with MBC has improved.3 New medications introduced for MBC in the last three
decades include taxanes, vinca-alkaloids,
pyrimidine analogs, capecitabine, human
epidermal growth factor receptor 2 (HER2)
targeted drugs and HER2 drug conjugates,
aromatase inhibitors, selective estrogen re-

ceptor downregulators (SERDs) and CDK4/6
inhibitors.3
Multiple lines of chemotherapy, endocrine therapies, HER2-targeted therapies
and immunotherapies are now available for
MBC and have proven beneficial for specific
breast cancer subtypes. It is known that
women who have HER2 positive (HER2+)
breast cancer have a poorer prognosis
compared to women with HER2 negative
(HER2-) disease.4 Trastuzumab was first
licensed by the US Food and Drug Administration (FDA) in 1998 for metastatic HER2+
breast cancer and was funded for metastatic
HER2+ breast cancer in New Zealand since
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2002 by PHARMAC, the national pharmaceutical funding agency.5,6
There are differences in the features and
survival between patients with de novo
MBC (dnMBC, initial metastatic diagnosis)
and patients who develop recurrent MBC
(rMBC) following an initial non-metastatic
diagnosis.7 For instance, more luminal
A and triple-negative breast cancers are
found among those with dnMBC compared
to rMBC.8 The median survival is 2–3 years
for dnMBC but less than two years for
rMBC.2,7,9–11
This observational study aims to describe
the use and results of systemic treatments
for patients with dnMBC and rMBC in New
Zealand, and to examine the equity in access
to systemic treatments by ethnic group. This
study is an extension of an earlier study7
that demonstrated the characteristics and
survival of dnMBC and rMBC.

Methods
We included women diagnosed with
dnMBC and women who developed rMBC
during the period 2010–2017. Patients
were identified from the New Zealand
Breast Cancer Register (NZBCR). We linked
patients via their National Health Index
(NHI) numbers to the New Zealand Mortality
Collection (including free-text mortality for
more recent deaths not yet coded in the
Mortality Collection) to obtain mortality
data for survival analysis. The Pharmaceutical Collection dataset (PHARMS) was
also linked to identify the use of endocrine
therapy, chemotherapy and trastuzumab
and was cross-checked with the NZBCR
treatment data. From the combined dataset,
the following data were collected: (1) patient
characteristics: age, ethnicity and deprivation quintile; (2) tumour information:
date of primary diagnosis, date of metastatic
diagnosis, sites of metastases at diagnosis
and biomarkers (estrogen receptor (ER),
progesterone receptor (PR) and HER2); (3)
treatments: surgery, radiotherapy, endocrine
therapy, chemotherapy and trastuzumab; (4)
outcomes: cause of death and date of death.
The register records self-identified ethnicity
collected as a part of the WBCR consent
process, as per the Ministry of Health’s
Ethnicity Data Protocols. In accord with to
the American Joint Committee on Cancer
(AJCC) Cancer Staging Manual,12 women who

had presented with distant metastases at
diagnosis or within four months of primary
diagnosis were considered to have dnMBC,
and women who had developed metastatic
disease more than four months after a
primary diagnosis were considered to have
rMBC.
Based on the metastasis-free interval
(MFI), which is the time between initial
non-MBC diagnosis and diagnosis of rMBC,
we stratified patients with rMBC into four
groups: recurrent in <2 years, recurrent
in 2–4 years, recurrent in 5–7 years and
recurrent in 8+ years. First site(s) of metastases at metastatic diagnosis were classified
into three groups: non-visceral (including
bone and all nodal areas except ipsilateral
axillary, internal mammary and supraclavicular areas), visceral (liver, lung,
brain, pleura/peritoneum and others) and
both (both visceral and non-visceral). The
treatment option depended on subtype
and the survival varies by subtype.13–16
Breast cancer subtypes were categorised
into five groups according to biomarker
status, based on the modified St. Gallen
Consensus recommendation, which excludes
Ki6713–16: (1) luminal A: ER+, PR+ and HER2-;
(2) luminal B HER2-: ER or PR+, HER2-; (3)
luminal B HER2+: ER+ and/or PR+, HER2+;
(4) HER2 non-luminal: ER-,PR-,HER2+; (5)
triple negative: ER-, PR-, HER2-. In this study,
HER2+ was defined as FISH amplified or 3+
staining on immunohistochemistry (IHC)
according to the 2013 American Society of
Clinical Oncology Guidelines.17 As recommended in the 2001 St. Gallen Consensus,
ER+ or PR+ was assessed as any degree of
IHC positivity (at least 1+ intensity and 1%
staining of nuclei).18
Characteristics of the study cohort and
use of systemic treatments were compared
between dnMBC and rMBC. The use of
endocrine therapy was examined for ER+ or
PR+ cases only, and use of trastuzumab was
examined for HER2+ cases only. Adjusted
odds ratios for receiving chemotherapy,
endocrine therapy and trastuzumab were
estimated by logistic regression model after
adjustments for age, ethnicity, year of metastatic diagnosis, deprivation quintile, type of
MBC (dnMBC and rMBC with different MFIs),
site of metastases and biomarker subtype.
Cox proportional hazards regression was
used to estimate the adjusted hazard ratio of
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breast cancer-specific mortality by treatments after adjustment for age, ethnicity,
year of metastatic diagnosis, deprivation
quintile, site of metastases and type of
MBC, and after stratification by biomarker
subtype. Analyses of breast-cancer-specific survival were censored at either date
of death or 31 December 2018 (the last
date of update of the Mortality Collection).
All data analyses were performed in IBM
SPSS 25 (New York, United States). Ethics
approval for the study was granted through
the Northern A Health and Disability Ethics
Committee (reference: 19/CEN/14/AM01).

Results
We identified 2,177 patients diagnosed
with MBC in 2010–2017, with 30.6% of cases
(667) being de novo and 69.4% recurrent
(1,510) (Table 1). Overall, 70.2% of the
patients with MBC were New Zealand
European and 47.7% were aged under 60
years. Among the dnMBC cases, 17.3% of
them were luminal B HER2+ disease and
9.4% were triple-negative disease, compared
to 9.5% and 19.6% in rMBC. Most of the
rMBC cases were found within four years
after the primary non-metatsatic diagnosis:
31.9% in less than two years, and 37.4% in
2–4 years.
Pacific women were the least likely to
receive chemotherapy for MBC, and also
the least likely to receive trastuzumab for
HER2+ MBC (Table 2, Table 3), for both
dnMBC and rMBC. After adjustment for age,
year of metastatic diagnosis, deprivation
quintile, type of metastases, site of metastases and biomarker subtype, the adjusted
odds ratio of having chemotherapy was 0.43
(95% confidence interval (CI): 0.30–0.60,
p-value<0.001) for Pacific women, and the
adjusted odds ratio of having trastuzumab
(for HER2+ disease only) was 0.13 (95% CI:
0.06–0.29, p-value<0.001) for Pacific women,
compared to New Zealand European
women. After adjustment, there was no
significant difference in use of endocrine
therapy for ER+ and/or PR+ MBC between
different ethnic groups. The use of chemotherapy and endocrine therapy has been
found to be decreasing over time, with
adjusted odds ratios per year of 0.95 (95%
CI: 0.91–0.99, p-value<0.05) and 0.90 (95% CI:
0.84–0.96, p-value<0.001).

Compared to those with dnMBC, patients
with rMBC were less likely to receive endocrine therapy and trastuzumab. Patients
with visceral metastases and patients with
both visceral and non-visceral metastases
were less likely to have endocrine therapy
than patients with non-visceral metastases
only (adjusted odds ratios: 0.34 (95% CI:
0.24–0.48, p-value<0.001) and 0.60 (95%
CI: 0.41–0.87, p-value<0.01)). Compared to
luminal A disease, patients with luminal B
HER2+, HER2+ non-luminal and triple-negative disease were more likely to be
treated with chemotherapy, with adjusted
odds ratios of 1.67 (95% CI: 1.20–2.32,
p-value<0.01), 2.50 (95% CI: 1.64–3.82,
p-value<0.001) and 1.64 (95% CI: 1.22–2.20,
p-value<0.001), respectively.
After adjustment for age, ethnicity,
year of metastatic diagnosis, deprivation
quintile, site of metastases and type of
MBC, patients receiving chemotherapy
showed improved survival for MBC
patients with aggressive subtype disease
after a median follow-up time of 16
months (adjusted hazard ratio of 0.30 (95%
CI: 0.16–0.55, p-value<0.001) for HER2+
non-luminal and 0.66 (95% CI: 0.50–0.86,
p-value<0.01) for triple-negative disease
(Table 4). Patients with endocrine therapy
had improved survival for patients with
luminal A and luminal B HER2+ MBC, with
an adjusted hazard ratio of 0.25 (95% CI:
0.20–0.31, p-value<0.001) and 0.26 (95%
CI: 0.18–0.39, p-value<0.001). Patients with
HER2+ disease treated with trastuzumab
showed a substantial benefit, with adjusted
hazard ratios of 0.34 (95% CI: 0.21–0.56,
p-value<0.001) for luminal B HER2+ disease
and 0.40 (95% CI: 0.24–0.68, p-value<0.001)
for HER2+ non-luminal disease.

Discussion
This observational study found that
systemic treatments are associated with
differing MBC survival for different
biomarker subtypes. Chemotherapy was
associated with a significant survival
benefit but only in HER2+ non-luminal and
triple-negative disease. No significantly
different outcomes in other subgroups were
observed between those treated with and
without chemotherapy where endocrine
therapy and trastuzumab have benefits.
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Table 1: Characteristics of metastatic breast cancer.

Subgroup

dnMBC

P-value
(Chi-square test)

rMBC

Total

Ethnicity
European

435

(65.2%)

1093

(72.4%)

1528

(70.2%)

Māori

72

(10.8%)

159

(10.5%)

231

(10.6%)

Pacific

89

(13.3%)

132

(8.7%)

221

(10.2%)

Asian

42

(6.3%)

96

(6.4%)

138

(6.3%)

Others

29

(4.3%)

30

(2.0%)

59

(2.7%)

<50

163

(24.4%)

378

(25.0%)

541

(24.9%)

50–59

125

(18.7%)

372

(24.6%)

497

(22.8%)

60–69

112

(16.8%)

286

(18.9%)

398

(18.3%)

70–79

149

(22.3%)

247

(16.4%)

396

(18.2%)

80+

118

(17.7%)

227

(15.0%)

345

(15.8%)

<0.001***

Age group

<0.001***

Deprivation quintile
1 (least deprived)

71

(18.2%)

225

(19.0%)

296

(18.8%)

2

59

(15.1%)

201

(17.0%)

260

(16.5%)

3

78

(20.0%)

222

(18.7%)

300

(19.0%)

4

68

(17.4%)

236

(19.9%)

304

(19.3%)

5 (most deprived)

114

(29.2%)

301

(25.4%)

415

(26.3%)

Unknown

277

0.477

325

602

Site of metastases
Non-visceral

246

(39.1%)

551

(37.9%)

Visceral

206

(32.8%)

528

(36.3%)

Both

177

(28.1%)

376

(25.8%)

Unknown

38

55

0.271

797

(38.2%)

734

(35.2%)

553

(26.5%)

93
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Table 1: Characteristics of metastatic breast cancer (continued).

Subgroup

dnMBC

P-value
(Chi-square test)

rMBC

Total

Subtype
Luminal A

276

(43.9%)

718

(49.3%)

994

(47.7%)

Luminal B HER2-

52

(8.3%)

69

(4.7%)

121

(5.8%)

Luminal B HER2+

109

(17.3%)

138

(9.5%)

247

(11.9%)

HER2+ non-Luminal

53

(8.4%)

103

(7.1%)

156

(7.5%)

Triple negative

59

(9.4%)

285

(19.6%)

344

(16.5%)

Unknown

118

197

-

482

(31.9%)

2–4 years

565

(37.4%)

5–7 years

231

(15.3%)

8+ years

232

(15.4%)

1,510

(69.4%)

<0.001***

315

MFI
<2 years

Total

667

(30.6%)

-

2,177

dnMBC: de novo metastatic breast cancer; rMBC: recurrent metastatic breast cancer
* <0.05, **<0.01, ***<0.001; All p-values were estimated after excluding the unknown group.
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Table 2: Treatment pattern for metastatic breast cancer.

Subgroup

Use of chemotherapy

Use of endocrine therapy
(for ER+ and/or PR+ only)

Use of trastuzumab
(for HER2+ only)

dnMBC

dnMBC

dnMBC

rMBC

rMBC

rMBC

n

%†

n

%

n

%

n

%

n

%

n

%

European

203

46.6%

586

53.7%

274

91.0%

594

78.3%

78

78.8%

91

57.2%

Māori

43

59.7%

90

56.6%

44

84.6%

94

81.0%

20

90.9%

25

73.5%

Pacific

39

43.8%

64

48.5%

60

87.0%

87

88.8%

15

65.2%

8

25.8%

Asian

26

61.9%

56

58.3%

23

79.3%

53

77.9%

9

81.8%

12

75.0%

Others

15

51.7%

17

56.7%

20

87.0%

15

65.2%

9

75.0%

3

75.0%

p-value

0.088

Ethnicity

0.573

0.257

0.064

0.335

<0.001***

Age group
<50

125

76.7%

283

74.9%

109

90.8%

213

80.1%

61

89.7%

61

70.1%

50–59

86

68.8%

239

64.2%

75

87.2%

205

79.5%

25

86.2%

44

74.6%

60–69

56

50.0%

176

61.5%

67

88.2%

173

80.8%

27

79.4%

19

47.5%

70–79

51

34.2%

91

36.8%

100

86.2%

135

79.4%

17

63.0%

13

43.3%

80+

8

6.7%

24

10.6%

70

92.1%

117

75.0%

1

11.1%

2

7.1%

p-value

<0.001***

<0.001***

0.680

0.727

<0.001***

<0.001***

Deprivation quintile
1 (least
deprived)

33

46.5%

133

59.1%

47

92.2%

130

79.3%

13

72.2%

19

54.3%

2

28

47.5%

116

57.7%

28

75.7%

109

76.2%

8

80.0%

14

48.3%

3

32

41.0%

129

58.1%

48

84.2%

137

83.0%

10

83.3%

25

62.5%

4

40

58.8%

132

55.9%

46

93.9%

147

83.1%

15

78.9%

16

51.6%

5 (most
deprived)

53

46.5%

147

48.8%

78

86.7%

181

81.9%

22

78.6%

34

55.7%

Unknown

140

50.4%

156

48.1%

174

91.6%

139

71.6%

63

78.8%

31

64.6%

p-value

0.300

0.106

0.098

0.483

52

0.964

0.808
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Table 2: Treatment pattern for metastatic breast cancer (continued).

Subgroup

Use of chemotherapy

Use of endocrine therapy
(for ER+ and/or PR+ only)

Use of trastuzumab
(for HER2+ only)

dnMBC

dnMBC

dnMBC

n

rMBC
%†

rMBC

rMBC

n

%

n

%

n

%

n

%

n

%

Site of metastases at diagnosis
Non-visceral

123

50.0%

291

52.8%

181

93.8%

387

87.2%

45

83.3%

39

50.0%

Visceral

109

52.7%

278

52.8%

104

83.9%

215

70.5%

49

81.7%

47

52.8%

Both

89

50.3%

228

60.6%

121

87.7%

221

80.1%

36

70.6%

50

69.4%

Unknown

5

13.2%

16

29.1%

15

78.9%

20

51.3%

1

50.0%

3

60.0%

p-value

0.804

0.030*

0.015*

<0.001***

0.221

0.034*

Subtype
Luminal A

112

40.4%

384

53.6%

253

91.3%

581

81.0%

-

-

-

-

Luminal B
HER2-

19

36.5%

35

50.7%

48

92.3%

50

72.5%

-

-

-

-

Luminal B
HER2+

80

73.4%

83

60.1%

89

81.7%

98

71.0%

82

75.2%

78

56.5%

HER2+
non-Luminal

44

83.0%

71

68.9%

-

-

-

-

45

84.9%

60

58.3%

Triple
negative

44

74.6%

163

57.2%

-

-

-

-

-

-

-

-

Unknown

27

22.9%

77

39.1%

31

86.1%

114

81.4%

4

80.0%

1

33.3%

p-value

<0.001***

0.030*

-

247

51.4%

2–4 years

342

5–7 years

0.017*

0.012*

0.160

0.788

-

38

50.7%

MFI
<2 years

218

77.0%

60.5%

305

77.6%

79

64.2%

128

55.4%

155

81.2%

15

50.0%

8+ years

96

41.4%

165

83.8%

7

43.8%

p-value

<0.001***

Total

326

48.8%

813

-

0.232
53.9%

421

88.8%

843

0.133
79.2%

131

78.4%

139

57.0%

dnMBC: de novo metastatic breast cancer; rMBC: recurrent metastatic breast cancer
* <0.05, **<0.01, ***<0.001; All p-values were estimated after excluding the unknown group.
†

Percentage of patients having that systemic treatment over all dnMBC patients or over all rMBC patients.
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Table 3: Adjusted odds ratios† of having treatment for metastatic breast cancer.
Factors

Chemotherapy

Endocrine therapy
(for HR+ only)

Trastuzumab
(for HER2+ only)

Age (continuous)

0.93 (0.93–0.94)***

1.00 (0.99–1.01)

0.93 (0.91–0.95)***

European

Reference

Reference

Reference

Māori

0.80 (0.57–1.11)

0.96 (0.61–1.53)

1.21 (0.51–2.85)

Pacific

0.43 (0.30–0.60)***

1.55 (0.91–2.65)

0.13 (0.06–0.29)***

Asian

0.77 (0.52–1.15)

0.83 (0.48–1.43)

1.12 (0.38–3.34)

Others

1.11 (0.61–2.03)

0.66 (0.31–1.37)

0.98 (0.25–3.85)

Year (continuous)

0.95 (0.91-–0.99)*

0.90 (0.84–0.96)***

1.04 (0.92–1.16)

1 (least deprived)

Reference

Reference

Reference

2

1.14 (0.77–1.67)

0.68 (0.41–1.13)

1.53 (0.57–4.12)

3

1.06 (0.73–1.54)

1.04 (0.62–1.76)

1.55 (0.60–3.95)

4

1.16 (0.80–1.68)

1.29 (0.76–2.20)

1.40 (0.55–3.56)

5 (most deprived)

0.78 (0.55–1.12)

0.94 (0.57–1.54)

1.78 (0.74–4.31)

De novo

Reference

Reference

Reference

Recurrent in <2 years

0.86 (0.65–1.14)

0.37 (0.24–0.56)***

0.26 (0.13–0.52)***

Recurrent in 2-4 years

1.22 (0.93–1.60)

0.40 (0.27–0.59)***

0.39 (0.20–0.73)**

Recurrent in 5-7 years

1.26 (0.89–1.79)

0.47 (0.29–0.77)**

0.22 (0.08–0.59)**

Recurrent in 8+ years

0.89 (0.62–1.28)

0.67 (0.39–1.16)

0.21 (0.06–0.70)*

Non-visceral

Reference

Reference

Reference

Visceral

1.08 (0.86–1.38)

0.34 (0.24–0.48)***

1.15 (0.63–2.11)

Both

1.27 (0.99–1.63)

0.60 (0.41–0.87)**

1.42 (0.75–2.68)

Luminal A

Reference

Reference

-

Luminal B HER2-

1.09 (0.70–1.70)

0.77 (0.46–1.29)

-

Luminal B HER2+

1.67 (1.20–2.32)**

0.50 (0.35–0.72)***

Reference

HER2+ non-Luminal

2.50 (1.64–3.82)***

-

1.27 (0.74–2.16)

Triple negative

1.64 (1.22–2.20)***

-

-

Ethnicity

Deprivation quintile

Type of metastases

Site of metastases

Subtype

dnMBC: de novo metastatic breast cancer; rMBC: recurrent metastatic breast cancer
All the above factors were included in the logistic regression model, and the respective odds ratios were adjusted
for other factors.
†

* <0.05, **<0.01, ***<0.001
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Table 4: Adjusted hazard ratios† of treatments on breast cancer-specific mortality by subtype.

(994)

Luminal B
HER2(121)

Luminal B
HER2+
(247)

HER2+
non-luminal
(156)

Triple
negative
(344)

No chemotherapy

Reference

Reference

Reference

Reference

Reference

Had chemotherapy

1.11
(0.93–1.32)

0.61
(0.32–1.15)

0.82
(0.52–1.30)

0.30
(0.16–0.55)***

0.66
(0.50–0.86)**

-

-

Treatment

Luminal A

Chemotherapy

Endocrine therapy
No endocrine
therapy

Reference

Reference

Reference

Had endo-

0.25

0.60

0.26

crine therapy

(0.20–0.31)***

(0.32–1.15)

(0.18–0.39)***

Trastuzumab
No
trastuzumab
Had trastuzumab

-

-

Reference

Reference

0.34 (0.21–
0.56)***

0.40 (0.24–
0.68)***

-

dnMBC: de novo metastatic breast cancer; rMBC: recurrent metastatic breast cancer.
Adjusted for age, ethnicity, deprivation quintile, year of metastatic diagnosis, type of MBC (dnMBC and rMBC with
different MFIs) and site of metastases.
†

* <0.05, **<0.01, ***<0.001.
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As expected, trastuzumab was associated
with improved outcome in HER2+ breast
cancers, which confirms the outcomes of
clinical trials19–23 and that application in New
Zealand reflects the positive clinical trial
results.
Pacific women were less likely to have
chemotherapy for MBC and less likely to
have trastuzumab (for HER2+ disease only).
Our previous paper investigating the use
of trastuzumab for patients with stage I–III
HER2+ breast cancer also found that Pacific
women were less likely to receive trastuzumab.13 This was partly because Pacific
patients had more comorbidities24 and were
more likely to decline chemotherapy and
trastuzumab.13,25 Further research is needed
to identify the reasons why Pacific women
with metastatic breast cancer were less
likely to receive treatments, and further
efforts will be needed to ensure equal access
to treatments. We did not find a significant
difference in endocrine therapy and trastuzumab between Māori and New Zealand
European women. These achievements are
probably associated with the all advocations
and efforts on reducing inequity for Māori
patients with cancer in New Zealand.26–28
There was a lower use of chemotherapies
for Māori compared to European women,
but this was probably because of the small
number of patients and is likely insignificant; a larger sample size is needed for
confimation.
We did not find any significant difference
in survival between Māori and European
women with MBC.7 This is inconsistent with
the Breast Cancer Foundation report for
advanced breast cancer,29 which found a 5%
five-year survival rate for Māori and a 15%
five-year survival rate for Europeans, and
the viewpoint by Kereama-Royal et al 30 on
wose outcome on MBC for Māori patients.
This inconsistency may be because the
Breast Cancer Foundation report included
data from 2000 to 2015, whereas our study
included data from 2010 to 2017. This study
and our published study7 show that equal
outcomes for MBC have been achieved
between Māori and Europeans in recent
years.
There was less chemotherapy and endocrine therapy use recorded for patients
diagnosed with MBC in 2016–2017 than in
the previous years. This is probably because

19% of patients started their chemotherapy
more than two yearsafter the metastatic
diagnosis (based on the 2010–2015 data),
and 18% of patients only started endocrine therapy more than two years after
the metastatic diagnosis. We assumed that
another 18–19% of patients diagnosed in
2016–2017 might have received chemotherapy and endocrine therapy more than
two years after their metastatic diagnosis,
but these data were not available when we
conducted our study and therefore the use
of chemotherapy and endocrine for patients
diagnosed in 2016–2017 was underestimated. With the new targeted therapies
being funded including pertuzumab (funded
since January 2017) and trastuzumab
emtansine (funded since December 2019),
further research with a longer follow-up
time is needed to find out the benefits of
these new treatments.
We found that 78.4% of dnMBC HER2+
patients received trastuzumab, whereas
only 57% of rMBC HER2+ patients received
trastuzumab. The difference may be
because 54% of rMBC HER2+ patients were
treated with trastuzumab for their primary
non-metastatic breast cancer. (Trastuzumab
cannot be started at the time of the metastatic breast cancer diagnosis if the HER2+
breast cancer recurred within 12 months
of completing adjuvant trastuzumab.) The
Special Authority criteria by PHARMAC
requires that interval between adjuvant
and metastatic trastuzumab is more than 12
months. As expected, women with visceral
metastases were significantly less likely to
receive endocrine therapy (odds ratio of
0.34 for visceral metastases compared to
non-visceral metastases). Previous literature has demonstrated both a greater
chance of response and a more rapid
response when chemotherapy is used for
visceral disease.31,32 In our study, compared
to women with non-visceral metastases,
women with visceral metastases and both
metastases were slightly more likely to have
chemotherapy, but the difference is not
significant.
The strength of this work is that it is a
population-based study with detailed data
from the NZBCR, including biomarker
status. Treatment information from NZBCR
was cross-checked with the PHARMS
data to make sure the treatment data
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were relatively complete. However, as
mentioned above, for patients diagnosed
in 2016–2017, the short follow-up time
available likely led to underestimation of
treatments used. Also, our study was not
based on randomised data, and patients
were selected for each of these treatments based on a multitude of disease
and patient factors, not all of which have
necessarily been adequately adjusted for
in our models. In our models, we have
adjusted factors that were recorded in
NZBCR, including age, ethnicity, deprivation
quintile, year of metastatic diagnosis, type
of MBC and site of metastases.

Conclusion
This observational population-based study
found that Pacific women with MBC were
less likely to receive chemotherapy and trastuzumab than other ethnic groups. Māori
had equal access to systemic treatment as
compared with Europeans. Chemotherapy
was associated with improved survival in
HER2+ non-luminal and triple negative MBC
but not other subtypes. Endocrine therapy
improved survival in luminal A MBC and
luminal B HER2+ disease, and trastuzumab
was associated with improved survival in
luminal B HER2+ and HER2+ non-luminal
disease.
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Barriers to physical activity
in prostate cancer survivors
Asmita Patel, Grant M Schofield, Justin WL Keogh
ABSTRACT
AIMS: Despite the benefits of regular physical activity (PA), many prostate cancer (PCa) survivors are not
engaging in sufficient PA to achieve health-related gain. This qualitative study sought to gain further insight
regarding barriers to PA in older-aged PCa survivors.
METHODS: Sixteen participants were individually interviewed, and data were analysed using an inductive
thematic approach.
RESULTS: Six main themes affecting perceived barriers for PA post diagnosis were identified: the effects
of the PCa and PCa treatments on PA, urinary incontinence and bowel control, pre-existing comorbid
conditions, increased age, time constraints and lack of proximity to PA or exercise venues.
CONCLUSIONS: Only two of the six barriers identified directly related to having had PCa. With an increase
in PCa survivorship, an active focus needs to be placed on the role that PA can have in helping maintain and
improve both the physical and psychological health-related outcomes of PCa survivors.

P

rostate cancer (PCa) is the most common male cancer in many countries.1
With advancements in both screening
procedures and treatment options, men
are living longer post diagnosis, and more
focus is now being placed on survivorship in
relation to maintaining and improving the
health-related outcomes of PCa survivors.1,2
Because of the prolonged disease course
and ongoing treatment associated with PCa,
the terms “survivor” and “survivorship”
encompass men who are in remission and
treatment free as well as men who have
incurable PCa and are receiving intermittent
or ongoing treatment for their PCa, such as
hormone suppression treatment.3
Physical activity (PA) is a modifiable
behaviour that can help improve both
the physical and psychological health of
PCa survivors during all stages of the PCa
continuum, from diagnosis and treatment
through to remission and survivorship.1,2,4
Engagement in regular PA has been associated with lower prostate specific antigen
(PSA) levels, a delay in the use of hormone
suppression therapy and a lower risk of
cancer progression and recurrence.1,2,5
Physical activity can protect men who
are currently receiving treatment for
their PCa.2,4 This is especially the case for

men undergoing hormone-suppression
treatment in the form of androgen deprivation therapy (ADT).1,2,4 Physical activity,
especially in the form of aerobic and resistance exercise, can help counteract some of
the negative treatment-related side-effects
associated with ADT. Specifically, these
forms of PA may counteract the increases
in body fat accumulation (predominately in
the abdominal region), which increase the
risk for both type 2 diabetes and metabolic
syndrome, as well as loss in muscle and
bone mass that can become a risk factor
for osteoporosis and reduced physical
function.1,2,4 Physical activity can also help
counteract cancer-related fatigue and
depression, which can be more prevalent in
men on ADT.1,2,4
Despite the benefits of regular PA, the
majority of PCa patients and survivors are
not engaging in sufficient PA to achieve
health-related gain.4,5–8 The American
College of Sports Medicine (ACSM) roundtable on exercise guidelines for cancer
survivors recommends 150 minutes of
moderate-intensity PA per week.9 More
research is required to identify and
examine the barriers to PA that survivors
may encounter.6 Limited New Zealandbased research has focused on qualitatively
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identifying perceived barriers to PA in
a cross-section of PCa survivors, such as
men who are in remission and treatment
free but live with long-term post-treatment
related side-effects (ie, urinary incontinence), as well as men who are currently
receiving treatment for their PCa. A qualitative approach can provide greater insight
into these men’s perceptions of how their
PCa diagnosis, and their experience of
treatment-related side-effects, impacted on
their post-diagnosis and post-treatment PA.
The aim of the present study is to qualitatively identify and examine barriers to PA
in 16 older-aged PCa survivors who would
be more representative of the typical PCa
survivor, in relation to their older age and
experience of multiple PCa treatments.

undergone prostate-related surgery within
the past 12 months. Six men were on ADT at
recruitment. All 16 participants lived in the
Auckland region. A summary of the participants involved in the study is presented in
Table 1.

Measure

Members of the research team developed
an interview schedule for the present study.
Questions were based on relevant literature
relating to barriers to PA that PCa patients
and survivors can encounter. Questions
were open-ended and designed to facilitate
discussion. The two main questions were:

Methods

Participants

Men with any stage or grade of PCa,
including those in remission, were eligible
to participate in the present study. There
were no criteria relating to pre-cancer PA
levels. We pre-determined a sample of 16
participants, as other qualitative studies that
examined various aspects of PA engagement
in PCa survivors had similar sample
sizes.10–12 At recruitment, 10 participants had
not received chemotherapy or radiation or

1.

How do your levels of physical
activity or exercise differ to before
you were diagnosed with prostate
cancer?

2.

What barriers to physical activity
have you experienced since your
diagnosis?

Procedure

Information pertaining to the larger
study (via a participant information sheet)
was included in the content of three of
the monthly newsletters that the Prostate
Cancer Foundation of New Zealand email
to their members. The majority of participants (n=14) were recruited through the
Prostate Cancer Foundation. The remaining

Table 1: Participant characteristics and prostate cancer treatments that participants had undergone.

Characteristic
Age in years (mean, SD)

57–88 years of age (71.3±7.4)

Time since diagnosis in years (mean, SD)

1–17 years (6.5±5.6)

Prostate cancer treatment type in counts
Radical prostatectomy

9

ADT

9

Chemotherapy treatment

2

Radiation treatment

4

Time on ADT in years (mean, SD)

1–17 years (5.3±5.8)

Men on ADT at time of recruitment

6

Some participants received more than one type of treatment.
ADT: Androgen deprivation treatment
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two participants were recruited via word
of mouth by members of the research team.
Men who were interested in taking part in
the study contacted the first author by email
or phone. Once contact had been made and
their eligibility to participate confirmed, an
interview time and location were arranged.
Participants were individually interviewed
by the first author at their home, their place
of work or the university. All interviews
were audiotaped, with the average length
of interviews being 40 minutes. Prior to the
commencement of each interview, informed
written consent was obtained from each
participant. Ethics approval for this study
was obtained from Northern A Health and
Disability Ethics Committee (reference
number: 13/NTA/241/AM01).

Data analysis

Interviews were transcribed verbatim
and analysed using an inductive thematic
approach based on Auerbach and Silverstein’s approach to thematic analysis.13 Four
main steps were involved in the analysis
process:
1.

Reading and re-reading each transcript several times for each question
within a topic area.

2.

Identifying repeating ideas (ie,
discursive commonalities in the
interview transcripts) in response to
a particular question. This involved
identifying segments of text whereby
participants had used similar words
or experiences to convey the same
idea.

3.

4.

Results
Data were examined under the main topic
area designed to identify barriers to PA post
diagnosis. Six main themes were identified:
1.

The effects of the PCa and PCa treatments on PA

2.

Urinary incontinence and bowel
control

3.

P-existing comorbid conditions

4.

Increased age

5.

Time constraints

6.

Lack of proximity to PA or exercise
venues.

The main themes are outlined below, and
direct quotes are provided that illustrate
participants’ experiences and views.

Theme 1: The effects of the
prostate cancer and prostate
cancer treatments on
physical activity

This theme involved a number of participants discussing how their PA was affected
by their PCa diagnosis and the associated
side-effects of their various PCa treatments,
which predominantly resulted in loss of
strength and increased fatigue. This in turn
resulted in a decrease in PA or cessation of
PA during the active treatment process:

Coding and naming the repeating
ideas. This resulted in the generation
of themes. A theme can be defined
as an organisation of repeating ideas
that is given a name that tries to
communicate what participants are
trying to convey in their response to a
particular research question.13
Verifying the trustworthiness of the
study findings and reduce individual
researcher bias. The first author
initially analysed the data and identified themes. Both co-authors then
independently read the transcripts
to validate or invalidate themes.
This ensured that participant quotes
matched the categories of themes
identified.

“Physical activity is curtailed considerably. You can’t be as physical as
you were before. You feel so weak
when you’ve got prostate cancer.
There is no strength left in you.” –
Participant 4, Chemotherapy, ADT
“Before [the prostate cancer] I had a
lot more strength. I felt as weak as a
baby at times. I was told that it had
something to do with losing my male
hormone count.” – Participant 16,
Radiation, ADT
“Over the four-year treatment,
there’s been periods when I’ve felt
unwell. My level of activity has
been up and down. There have been
periods when I have been physically inactive because of the medical
treatment.” – Participant 1, Radical
Prostatectomy, Radiation, Chemotherapy, ADT
“Not exercising because of what
was going on with the hormone
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treatment. I put on weight. I was
always an exercise person, that’s
why the extra weight didn’t sit
comfortably for me.” – Participant 3,
Radical Prostatectomy, ADT

“I have back problems.” – Participant
12, Radical Prostatectomy

Theme 4: Increased age

Theme 2: Urinary incontinence and
bowel control

Physical activity post treatment was also
negatively affected by issues relating to
incontinence and bowel control. Participants
gave accounts of how their PA engagement
was reduced or limited as a result of
long-term, treatment-related side-effects that
continued to result in incontinence:

A number of participants discussed how
increased age was a factor in their declining
PA levels. Participants cited examples of
physical factors, such as reduced balance and
flexibility, that affected their ability to engage
in certain physical activities. There was also
a perception that increased age equated with
less need to engage in regular PA:
“I would probably do less now
because of my age. I don’t run now,
I just walk. It’s nothing to do with
the prostate cancer, its old age.” –
Participant 7, Radiation

“I have problems with leakage. I can
only walk for a couple of hours now.
There was a time I used to walk a lot
further. It’s just that I’m wet through
with the pad.” – Participant 12,
Radical Prostatectomy

“There is still limit to how much I
want to do at 72. I play golf at least
once a week with blokes younger
than me who can’t walk. I am
probably more active than any of my
other friends.” – Participant 6, ADT

“I do have to be careful with my
mid-section exercises. I have to be
careful that I don’t promote a leakage
if I’m exercising that sort of way.” –
Participant 3, Radical Prostatectomy,
ADT

“I can’t do much in the way of helping
in the garden. If I bend down, I’m
likely to fall over. So, I don’t do that.
My balance is not as good as it used
to be.” –Participant 13, currently on
ADT

“Loose bowel motions. When I first
had the treatment it was terrible. If
I had to go to the toilet, I had to go
to the toilet and there was no ifs or
maybes. I’m involved at the Maritime
Museum taking people sailing. I’ve
had to refuse going on some offshore
sailing trips.” – Participant 16, Radiation, ADT

Theme 3: Pre-existing comorbid
conditions

“Getting older, I can’t do all the
things I used to because I don’t
have the flexibility to do some of the
things.” – Participant 14, Radical
Prostatectomy

Theme 5: Time constraints

A number of participants discussed how
other health conditions not related to having
had PCa acted as barriers to engagement in
certain types of PA:

The following quotes illustrate how time
constraints acted as barriers to regular PA
engagement regardless of whether participants were retired or semi-retired:

“A physical barrier not to do with the
prostate cancer but the heart bypass.
There’s more physical barriers with
that than the prostate cancer.”–
Participant 16, Radiation, ADT

“The only barrier would be time. I
have to do other things and I haven’t
always got time available. That
would be the only reason.” – Participant 5, ADT
“The fact is the day gets filled up very
quickly.” – Participant 13, ADT
“Time to do it is the barrier. I lead
a pretty busy life even though I’m
eighty percent retried. There’s a
lot going on and I don’t always get
the time.” – Participant 14, Radical
Prostatectomy

“Arthritic problems. Runner’s knee. A
bad back is my biggest problem at the
moment. I would still run if it wasn’t
for my back and knees.” – Participant
7, Radiation
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Theme 6: Lack of proximity to
physical activity and exercise
venues

Lack of proximity to a PA or exercise
venue was also identified as being a barrier
to engaging in certain types of PA that
seemed to best suit the individual needs of
certain participants:
“Close proximity to somewhere where
we get something like tai chi. It would
help if there was something local.” –
Participant 13, ADT
“If I lived closer to a gym, I would go
to the gym. But I’m 40 [kilometres]
from the gym.” – Participant 15, Radiation, ADT

Discussion
The present study identified a number
of barriers to PA that PCa survivors can
encounter, even when they are more than
12 months post chemotherapy, radiation or
prostate-related surgery. Only two of the six
barriers identified directly related to having
had PCa. The two PCa-specific barriers were
(1) the effects of PCa and PCa treatments on
PA and (2) urinary incontinence and bowel
control, which were long-term, post-treatment-related side-effects. A salient barrier to
PA engagement in the context of PCa was the
effect of the PCa itself and PCa-treatment-related side-effects on an individual’s ability
to engage in regular PA.10,11,14,15 A number of
participants in the present study discussed
how their PA was affected by both their
PCa diagnosis and the treatment-related
side-effects of their various (and in most
cases multimodality) PCa treatments (eg, a
combination of chemotherapy, radiation,
prostate-related surgery and ADT). This in
turn resulted in fatigue, feeling weak and
having no strength, which resulted in either
a decrease in PA or cessation of PA.
A number of previous studies have also
cited the effects of the cancer- and various
cancer-treatment-related side-effects as
being the most salient barriers to PA in both
newly diagnosed individuals and in those
receiving active treatment.11,16,17 Side-effects of cancer treatments also impact PA
engagement in individuals who are in
remission and treatment free, as treatment-related side-effects can linger.18 A
growing body of evidence-based research
has found PA to be both safe and beneficial

along the cancer continuum, from diagnosis
and active treatment through to remission
and survivorship.2,5,9 Engagement in PA,
regardless of cancer type, stage or grade,
has been found to be beneficial in maintaining and improving physical function
and psychological wellbeing and alleviating treatment-related side-effects, such as
cancer-related fatigue.1,2,4,5
Evidence of the benefits of PA for cancer
survivorship is now relatively well understood by health professionals. Australasian
cancer nurses are actively involved in the
promotion of PA to their cancer patients.19
Healthcare practitioners who treat PCa
patients and see PCa survivors on a regular
basis for the monitoring of PSA levels and
for other conditions are well placed to
provide advice or referral for PA and PA
programmes. 20
Urinary incontinence and bowel control
also affect men’s PA, potentially for many
months or years post treatment.13,15,9 Some
studies have reported that urinary incontinence and lack of bowel control have acted
as barriers to PA, as men were worried and
fearful about possible leakage during PA, or
they had experienced embarrassment due
to incontinence when engaging in PA.15,17,21
However, other studies have reported that
urinary incontinence was experienced at
a minor degree, and hence was a minor
barrier to PA.10,22
This was also the case in the present study.
Some participants discussed how their
PA was reduced (eg, less walking activity
because one’s pad becomes more saturated
with activity), or how they had to limit other
types of PA (eg, sailing) due to bowel-control
issues, even if they didn’t completely cease
these activities. The findings of the present
study highlight how long-term post-treatment-related side-effects can still affect PA
more than 12 months after the cessation
of certain PCa treatments or prostate-related surgeries. Physical activity in the form
of pelvic floor muscle training, as well as
aerobic exercise and resistance training
before and after prostate-related surgery,
can positively influence continence in men
following a radical prostatectomy.23
Some participants in the present study
had pre-existing comorbidities, and it
was these, not the PCa itself, that were
identified as barriers to PA. A number of
participants discussed how other condi-
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tions (eg, arthritis, back problems) inhibited
them from engaging in certain activities.
Pre-existing comorbid conditions have also
been identified as being barriers to PA in
both PCa and other cancer populations,
as well as in community-dwelling older
adults.10,11,15,18,24 Men with PCa are more likely
to have comorbid conditions, which further
reinforces the need to better support PCa
survivors to become and remain physically
active.1–3
Increased age, like pre-existing comorbidities, was identified as a factor that
contributed to a decline in PA for some
participants, irrespective of whether
they had PCa. A number of participants
discussed how physical factors associated
with ageing, such as loss of balance, fear of
falling, reduced flexibility and increased
tiredness, limited their PA engagement.
There was also a perception held by some
participants that increased age equated
with less need to engage in regular PA.
These findings are similar to the results of
an earlier study that examined factors that
influenced PA in 18 PCa survivors, and a
study designed to examine quality of life
and PA engagement in 14 PCa survivors.10,12
A scoping review designed to identify key
facilitators and barriers to PA change in
PCa survivors also found increased age to
be a barrier to PA.15
Time constraints is one of the most cited
barriers to PA in PCa populations,7,8,11,15 in
other cancer populations14,9 and in healthy
older adult populations.24 In the present
study, a number of participants discussed
how time constraints acted as a barrier to PA
regardless of their work status (eg, retired,
semi-retired or in full time employment).
It has been suggested that strategies for
changing behaviour could be employed to
emphasise the importance of PA. One such
strategy could be the use of motivational
interviewing to increase adherence to PA
by focusing on barriers related to time
management.21
Clifford and colleagues suggested that
readily accessible local exercise facilities
could be important for helping to counteract
time constraints for PA.21 This is consistent
with the results of the present study: for
example, the oldest participant discussed
how he would have liked to have attended
tai chi classes that would have aided his
balance, though lack of proximity to an

organised tai chi venue became a barrier
to engaging in this type of activity. Lack of
proximity to PA and exercise venues have
also been cited as a barrier to PA in both
PCa survivors and in other cancer survivor
populations.14,15,17,25,26
A potential limitation of the present study
is the small sample size, which may limit the
generalisability of our findings. However,
other qualitative studies that examined
various aspects of PA engagement in PCa
survivors had similar sample size.10–12 PCa
survivors living in rural New Zealand may
encounter more barriers to PA in relation to
lack of proximity to PA or exercise venues
compared to those who live in urban areas,
such as Auckland. There was no ethnic
variance in our study; all participants identified as New Zealand European.
A strength of the present study is that
a qualitative interview-based approach
provided insights regarding barriers to
PA that PCa survivors can experience.
Employing a cross-section of PCa survivors
(ie, men in remission who are treatment
free and men who are currently receiving
treatment for their PCa in the form of ADT)
highlighted that men who are in remission
and treatment free can still live with
long-term, post-treatment-related side-effects. Treatment-related side-effects, such
as urinary incontinence and bowel-control
issues, affected participants’ PA more than
12 months after the cessation of certain PCa
treatments and prostate-related surgeries.

Conclusions
The present study identified a number of
barriers to PA that PCa survivors who are at
least one year post cancer treatment can still
encounter. Two barriers related to PCa-treatment-related side-effects, and the remining
four barriers to PA that have already been
reported in the literature as being experienced by older male populations who have
not had PCa. With an increase in survivorship, there needs to be an active focus
on the role that modifiable behaviours, such
as PA, can have in helping maintain and
improve both the physical and psychological
health-related outcomes of PCa survivors.
The findings from this study, combined with
existing literature, can be used to develop
strategies and programmes that help facilitate and maintain regular PA engagement
in PCa survivors.
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He Pikinga Waiora Kimi
Ora lifestyle programme:
case study of a successful
community-based
Indigenous diabetes
intervention
Bridgette Masters-Awatere, Shemana Cassim, Jade Tamatea,
Nina Scott, Chae Simpson, Cherie Paekau
ABSTRACT
AIM: To co-design and implement a whānau-centred, community-based lifestyle programme (Kimi Ora)
intended to ensure no worsening of HbA1c and to improve wellbeing for Māori whānau and communities
with diabetes or pre-diabetes.
METHODS: Māori healthcare providers, community members, research advisors and wider stakeholders
used a co-design process underpinned by He Pikinga Waiora to collaboratively develop and implement
Kimi Ora Control group comparisons and participants were recruited from Te Kōhao Health. Multi-method
monitoring and collection captured individual, whānau and community data.
RESULTS: Kimi Ora was run in two communities in Aotearoa New Zealand. In total, there were 35 participants
who took part in an eight-week programme offered five times alongside a comparison group comprising
21 participants. Kimi Ora resulted in significant improvements on all biomedical measures compared to
baseline, and participants had gains relative to the comparison group for variables including weight, BMI,
blood pressure and waist measurement. Of particular note was the 100% retention rate and sustained
community support for Kimi Ora.
CONCLUSIONS: Outcomes from Kimi Ora demonstrate this programme, which was actively tailored for
and worked with Māori communities in a responsive and flexible manner, resulted in successful biomedical
outcomes, high engagement and high retention.

D

iabetes is being experienced at epidemic rates and is disproportionately
affecting Indigenous peoples.1 In
Aotearoa New Zealand, diabetes age-standardised prevalence is 1.6–2.4-times higher
for Māori compared to those of European
ethnicity.2,3 This is associated with significant
complications from the burden of diabetes,
with increased rates of cardiac complications, renal failure and amputation3 and,
most importantly, avoidable mortality for
Māori.4 Overall, Māori have a 1.8-times
greater health burden than non-Māori and a
nine-year lower average life expectancy.3 Research into the different rates point towards

obligations under Te Tiriti o Waitangi as a
fundamental driver of the unequal distribution of the determinants of health and
inaction in the face of need.5,6
Treatment of type 2 diabetes mellitus
(T2D) seeks to reduce blood glucose levels
through diet, exercise, lifestyle changes and,
where necessary, the use of medication.
In New Zealand’s current primary care
environment, treatment is heavily focused
on medicine. Diet, exercise and lifestyle
prescriptions in primary care achieve
mixed results, suggesting there may be
an “unknown” factor. Although it is well
established that glycaemic control is closely
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linked to development of diabetes-related
complications, elevated glycaemic control
indicates a reduced adherence to treatment
measures and/or the necessary lifestyle
changes (eg, diet care, physical activity, use
of medication, blood glucose monitoring).5
Treatment inertia and undertreatment
are also associated with individuals not
reaching target levels.7 Adequate T2D
management among Indigenous populations in particular has been identified as a
challenge that requires urgent attention.9–11
Barriers experienced by Indigenous peoples
with T2D relating to glycaemic control
include an obesogenic environment,
geographic isolation and fragmented
services,12,13 ongoing impacts of colonisation,
political and social challenges14 and cultural
differences between health services, medical
professionals and Indigenous communities.11,14 These structural-level barriers
have a cumulative effect on Indigenous
peoples. Indigenous communities have had
little ability to contribute to the nature and
quality of services provided.
Interventions have been implemented
to assist with and promote diabetes
management for Indigenous communities
internationally.8,13,15 In New Zealand, despite
the steep rise in obesity and diabetes rates
for Māori,5,16 there has been a limited array
of interventions specifically designed for
Māori communities with T2D. Examples of
interventions offered include health navigators, health communication tools,17,18
culturally tailored interventions19,20 and,
most recently, a multi-pronged programme.8
A key feature within these interventions
is the relevance of a Māori approach.
Collectively they acknowledge a holistic
view of health, comprise a co-design or
community partnership aspect, Māori
knowledge, language24 and leadership and a
multi-disciplinary approach to intervention
development and delivery. Across the
Māori interventions noted, socioeconomic
costs (such as for households, transport
and healthy food) were indicated but not
investigated.
It is imperative that initiatives aim
to observe no worsening of HbA1c are
designed and implemented in a way that
contributes to better health for Māori.21
This article describes a community-based
participatory approach to improve outcomes

for whānau Māori with T2D by describing
the co-design process employed by Kimi Ora
and an overview of the health outcomes.
Kimi Ora is part of the broader He Pikinga
Waiora project.22
Kimi Ora is a whānau-centred lifestyle
intervention based in the community
focused principally on improving health
outcomes for Māori with pre-diabetes or
T2D. Kimi Ora was co-designed by several
groups: a marae-based service provider (Te
Kōhao Health Ltd), locals at participating
sites (Melville and Raglan), researchers
from the University of Waikato and wider
stakeholders (community health and
education providers such as school, district
health board (DHB) and Ministry of Health
staff). The initial design took 18 months to
develop.21 Iterative refinement meant that
Kimi Ora was continually reshaped as issues
were identified, new evidence came to light
and participant feedback was evaluated.23,24
Implemented in two communities (a
suburb of Hamilton and a rural Waikato
township), Kimi Ora comprises 2–3 interactions per week over an eight-week
period, with screening and evaluation
activities during the weeks at either end.
The screening and evaluation weeks are
undertaken within a group context, with
opportunities for one-on-one interaction
between the participant and community
facilitator. Regular interactions allow opportunities to form and reinforce culturally
relational engagements,25 as well as to
monitor participant involvement, troubleshoot individual and whānau concerns,
respond to queries and share successes.
Examples of the many resources include
week-to-week meal planning that reflect of
whānau budgets to allow for incorporation
of discount items at local grocery stores;
trialling recipe variations for improved
nutrition; guidance reading nutritional
labels; and discussing alternatives to fast
food. These resources ensure participants
can integrate learnings into their home
environment. Additionally, tailored physical
activities were designed to enhance cultural
knowledge and provide opportunities to
improve their sense of community belonging
and their health and wellbeing (eg, exercise
sessions and guided walks to cultural sites
were open to participants their whānau and
the wider community).
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Methods
Participants of Kimi Ora were initially
identified through the client database as
service-users registered with Te Kōhao
Health (TKH) who had either pre-diabetes or
T2D. Invitations were sent to those who met
the criteria (Māori adults with pre-diabetes
or T2D). Given the focus on a whānaucentred approach and the poor uptake of
interventions that focus on individuals while
ignoring the family/household situation,
Kimi Ora looked to impact people in the
same household; as such, potential participants were also encouraged to include
whānau (whether in the same household or
not).
There were three cohorts from within
TKH, and two cohorts were later recruited
from a rural township located outside of
Hamilton. A control group was recruited
through the TKH database. This group
received the standard diabetes care through
their usual primary care team, with
members followed-up at approximately
eight weeks after their first assessment.
At the end of each eight-week round of
delivery, control group members (n=21)
were invited to participate in the next Kimi
Ora cohort.
Kimi Ora was co-designed with regards
to its approach, design and measures.
The team of service provider staff, clinicians, academics, researchers and whānau
advisors settled on a non-randomised
pre-intervention/post-intervention design
and intervention/control with multi-method
data collection. The four areas of focus
were: clinical measures selected to capture
individual biometric measures of glycaemic
control, including glycated haemoglobin
(HbA1c), blood pressure, weight, body
mass index (BMI) and waist circumference;
individual self-reporting, which captured
physiological features with known links
to weight problems (such as perceived
energy levels, hours of sleep,26 fruit/vegetable servings); whānau engagement, which
enabled reflections on household/whānau
activities; and community activities, which
utilised participant-observation recording
of wider community (multiple households)
healthy lifestyle, health education activities.
Formal data collection began prior to
the eight-week programme and then again

at completion. To assist organising data
and assessments, the He Pikinga Waiora
framework22 was used by the research
team. Ethical approval was received by the
University of Waikato Management School
Ethics Committee (15/202).
Baseline measures, including HbA1c,
blood pressure, health rate, weight, waist
circumference and height, were collected
prior to starting and at follow-up at the
completion of the programme (post-intervention) for both the participants and
the control group. Demographic details
were analysed using frequencies or mean/
standard deviations. Descriptive statistics of
key clinical outcomes included frequencies
and charts. All items used the original scale.
Data analysis for the outcome measures
pre-intervention to post-intervention
utilised paired sample t-tests. Analysis for
the comparison between intervention and
comparison group used independent sample
t-tests of the pre/post difference scores. All
analyses were completed with SPSS 25.0
(released 2017, Armonk, NY: IBM Corp).
For the self-report and whānau
engagement elements, participants
completed an interviewer-assisted questionnaire with a community researcher at
TKH. The questionnaire was administered
to all enrolled participants, including the
control group, and covered topics such as
self-reported measures of overall feelings of
health, food and nutrition, physical activity,
lifestyle knowledge and demographic
information.
In addition to the use of measures for
statistical reporting, interviews with
whānau and key stakeholders contributed
understanding perceptions, attitudinal shifts
and socioeconomic contexts. Lastly, observations at three key community events were
held as part of assessing uptake of Kimi Ora.

Results
There were 35 participants who started
and completed an eight-week programme.
One participant was excluded from some
analyses measures due to pregnancy. Most
participants were female (n=31, 89%).
Participant ages ranged between 20 and 69
years old (two did not report age). All participants (Kimi Ora and the control group)
were of Māori ethnicity. Post-intervention
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gains are observed on most variables in the
initial analysis of Kimi Ora outcomes (Table
1). Improvement on all clinical measures
include median weight loss of 4.71 kg, BMI
reduction of 1.80 kg/m2 and HbA1c reduction
(mmol/mol) by 8% of initial level. The latter
reduced the sample median from pre-diabetic to normal (44 to 40mmol/mol). Further
information, including a descriptive exploration of key outcome variables along with
charts to illustrate the changes, is available
in the supplementary material.
Food, activity and lifestyle questionnaires
showed differences at both individual and
whānau level. After the programme, there
were minimal changes in hours of sleep,
fried foods eaten and dollars spent per week
on food. In all other variables, a significant
difference was observed over the eight-week
period of the programme.
Pre and post measures had to be available
in order to be reported. Some results
reported have less than 35 participants. The
absent individual biomedical measure is the
result of a pregnancy exclusion. Although
everyone was encouraged to complete
all areas of individual self-report, a large
number of participants felt uncomfortable
reporting their estimated total weekly
minutes active (n=13). Missing data from
whānau engagement reflect the exclusion
of children (under 12 years of age) and
missed appointments where measures were
recorded for the study.
A second analysis compared the difference
in pre-intervention and post-intervention
scores between the Kimi Ora participants
and the control group (Table 2). Members
of the control group were less likely to
have all measures done (eg, HbA1c), so
the response rates within categories vary.
Comparison results observe changes in Kimi
Ora participants that are not seen in the
control group. Differences in the measures
for weight, waist, and BMI show significant
improvement in Kimi Ora participants.
Kimi Ora retained 100% of participants.
Significant results for median reductions of
weight (4.7kg), waistline measures (9.1cm)
and BMI (1.8 kg/m2) reflect strong impacts
for individual Kimi Ora participants when
compared to control group participants
who observed a median increase in weight,
waistline and BMI (-0.2kg, -0.4cms and -0.1
kg.m2 respectively). Additional to individual

and whānau level engagement, community
activities were created to encourage social
interaction. Community events such as
a community kai, local sports day and
a tree planting event were organised as
part of Kimi Ora and reflect stakeholder
engagement:
The community kai was held at the local
primary school. Community members
were invited to have food, engage in activities and receive information from seven
different sponsoring organisations. There
were 200 meals served. The event was so
well attended that the food ran out with 30
minutes remaining in the event.
The local sports day was open to the whole
community to come and have an enjoyable
day “giving it a go.” A free barbeque was
available and a range of fun games was
offered. The day included a range of stallholders and organisations to assist and
guide youth and whānau into future career
and lifestyle pathways.
With support and tree donations from the
local city council, fruit trees and a vegetable
garden were established in the community.
The intention of the community garden was
to provide low income whānau with free
access to fruit and vegetables. This initiative
involved engagement and education on
planting, growing and maintaining the trees.

Discussion
This article discusses the design, implementation and outcome evaluation of the
Kimi Ora community-based lifestyle intervention for Māori with T2D. The overall
aim of Kimi Ora was to improve HbA1c
levels for Māori with pre-diabetes and T2D
while making lifestyle changes. results
indicate that participants did improve their
HbA1c levels. Two variables that could be
interpreted as negative results were that
fruit servings went down (from 1.56 to
0.91, albeit with an associated increase in
servings of vegetables) and processed meat
went up (from 2.68 to 3.16). These changes
were expected because of the low carbohydrate diets of the participants. Although
the increased processed meat intake is not
recommended long term, the biomedical
measures indicate positive gains in overall
health for the short term while participants
were monitored by medical support staff
from TKH.
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Table 1: Pre-intervention/post-intervention outcomes for Kimi Ora (N=35).
Outcome

N

Pre

Post

M

SD

M

SD

Individual biomedical measures
Weight (kg)

34

109.2

22.4

***104.4

21.8

Waist (cm)

34

124.7

19.3

***115.6

18.2

BMI (kg/m2)

34

40.1

7.2

***38.3

7.1

BP systolic (mmHg)

35

131.9

12.0

**128.3

9.3

BP diastolic (mmHg)

35

84.3

6.7

***81.1

6.0

Resting heart rate (beats per minute)

30

78.0

8.8

*75.8

7.5

HbA1c (mmol/mol)

33

43.9

10.4

***40.3

8.9

Physical health (1 = highest level)

34

2.6

1.2

**1.9

0.9

Energy (1 = highest level)

34

3.4

0.7

***2.1

0.5

Emotional problems (1 = highest level)

33

2.3

1.3

**1.6

0.7

Hours of sleep

32

7.8

1.3

7.9

1.3

Fruit servings (5 = highest level)

32

1.6

1.1

**0.9

0.5

Vegetable servings (5 = highest level)

32

1.9

0.9

***3.1

0.9

Water intake (5 = highest level)

32

2.6

1.5

**3.4

1.2

Check nutritional labels (5 =highest level)

32

0.8

1.3

***4.3

1.0

Total weekly minutes active

21

71.2

101.6

**146.9

121.5

Knowledge of physical activity benefits (3 = highest level)

26

1.9

0.7

**2.5

0.5

Knowledge of healthy eating benefits
(3 = highest level)

26

1.9

1.0

***2.9

0.4

Knowledge of types of activities
(3 = highest level)

24

1.9

0.9

***2.7

0.5

Processed meat (0 = highest level)

25

2.7

0.7

*3.2

1.0

Fast food (0 = highest level)

25

2.3

0.9

**1.6

0.6

Fruit juices (0 = highest level)

25

1.6

1.2

**0.6

0.7

Fried foods (0 = highest level)

26

1.8

0.6

1.5

0.7

Soft drinks (0 = highest level)

25

2.2

1.5

***0.6

0.8

Sweets (0 = highest level)

25

2.2

1.0

***0.8

0.6

Average weekly food spend ($)

20

210.0

91.9

227.0

84.7

Knowledge of community activism
(4 = highest level)

20

1.3

1.0

***2.3

0.6

Individual self-report

Whānau engagement

***p<.001; **p<.01, *p<.05
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Table 2: Intervention vs control group.
Outcome

Kimi Ora

Control

n

M
change

SD

n

M
change

SD

Weight (kg)

34

***4.7

3.2

21

-0.2

1.0

Waist (cm)

34

***9.1

6.2

16

-0.4

18.2

BMI (kg/m2)

34

***1.8

1.4

21

-0.1

.3

BP systolic (mmHg)

35

**3.6

6.1

6

-0.8

2.0

BP diastolic (mmHg)

35

3.2

3.8

6

-4.3

15.6

Heart rate (beats per minute)

30

2.2

4.7

7

0.4

3.8

Physical health

34

***0.6

1.0

9

-0.2

0.8

Energy

34

**1.2

0.8

9

0.0

0.9

Emotional problems

33

0.7

1.0

9

-0.2

1.9

Fruit servings

32

-0.7

1.2

8

0.0

0.8

Vegetable servings

32

***1.2

1.1

8

0.0

0.5

Water intake

31

**0.8

1.3

9

-1.1

1.5

Check nutritional labels

32

***3.4

1.5

9

0.1

0.3

Knowledge of physical activity benefits

26

0.6

0.8

6

0.0

0.6

Knowledge of healthy eating benefits

26

*1.0

0.9

6

0.2

0.4

Knowledge of types of activities

24

0.8

0.9

6

0.2

0.8

Processed meat

25

*-0.5

0.9

6

0.3

0.5

Fast food

25

**0.6

1.0

6

0.0

0.0

Fruit juices

25

*1.0

1.5

6

0.2

0.4

Soft drinks

25

1.6

1.6

6

0.7

1.2

Sweets

25

*1.4

1.2

6

0.2

1.5

Knowledge of community activism

20

1.0

1.0

4

0.5

0.6

Individual biomedical measures

Individual self-report

Whānau engagement

***p<.001; **p<.01, *p<.05
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Kimi Ora participants report improvements in their feelings of physical health,
energy levels and their intake of vegetables
and water. Nutritional education was a key
component of the weekly cooking sessions
where participants were able to discuss
menus, taste-test a variety of unfamiliar
foods and learn new skills, such as interpreting nutritional labels. A difference
with regards to checking nutritional labels
suggests key learning was transferred to
participants through these sessions. Another
area of suggested correlation is observed
with the doubling of weekly activity minutes
(71.2 minutes to 146.9 minutes) and an
increase in observed average weekly spend
on food (+$17 per week).
The strong stakeholder relationships that
support co-designed programmes such as
Kimi Ora are difficult to establish within the
usual funding timeframes (of 36 months):
project planning and formal relationship
building took six months, co-designing Kimi
Ora took 18 months of relational engagements and recruitment of the first cohort
took three months: that’s a total of 27
months. In the remaining project time (five
months), delivery of four more cohorts took
place alongside the development of systems
to support adequate reporting.
Despite approaching clients within a
marae-based service provider, it was
initially difficult to recruit participants for
an unknown and unproven programme
through usual channels (primary care
doctors, hospital, other providers). Slow
initial recruitment engagement indicates
that distrust of research among Māori still
remains. A strategy to mitigate recruitment
reluctance is to foster research relationships
with whānau recruits. Their involvement,
in addition to highly engaged stakeholder
groups across multiple interests, will impact
the pace of the programme. Decision-making
processes and access to resources were
difficult conversations to navigate at times.
Future programmes similar to Kimi Ora
will need to factor such delays into project
planning or risk non-delivery. By the time
systems were agreed upon and organised
to record changes, the first cohort had
nearly finished the eight-week programme.
Observed gains quickly spread by word of
mouth among other TKH clients. Subsequent recruitment became easier. The high

demand for in-person interactions and the
provision of support needed to undertake
research components (obtain biomedical
measures, survey assistance and project
evaluation) meant participant cohort
numbers were intentionally kept small.
Initiatives aiming to improve health
outcomes for Māori need to be co-designed
and co-produced with communities and
key stakeholders in a manner that reflects
the realities of the intended communities.29
Kimi Ora was implemented in communities
with many low-income households. The high
cost of healthy food19, 30 is a known barrier
to maintaining a healthy diet for Indigenous
peoples. Thus, the meal planning component
of Kimi Ora was tailored to be flexible and
responsive to participants’ incomes and
what was on special at the supermarket
on a week-to-week basis. The reflexive
process within Kimi Ora helped to ensure
the programme was relevant and remained
engaging for participants. When barriers or
challenges emerged, adjustments became
necessary to ensure Kimi Ora remained
fit for purpose. Incorporating community
voices during and after design and delivery
contributed to feelings of control. For
instance, pre-pilot interviews with service
users highlighted key issues for whānau.
Strategies to navigate key issues were then
integrated into the programme design.24,25
Health service providers and governments tend to adopt a top-down, dictatorial
approach to healthcare interventions,
essentially inviting Māori along on a journey
designed by, for and with another group,
rather than creating a space for partnership. Key points of note from this study
are the positive outcomes for participants
involved in the intervention compared
to the comparison group. Although the
improvement in biomedical measures
assessed cannot be overlooked, particularly
when considering the impact of diabetes and
its complications, the retention rate of Kimi
Ora signals added contributing factors to the
success. The outcomes of Kimi Ora highlight
how actively tailoring programmes for and
working with participants can function to
increase engagement and retention of the
intervention while achieving health gains.
As this and similar projects demonstrate,9,20,29
community-based, community-owned health
initiatives that are responsive and flexible
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to the needs of the people involved can
improve the health of participants, enable
greater rates of engagement and retention,
allow for a sense of ownership, cultivate
participants supporting and championing
the programme and have broader benefit
to the community beyond the participants
alone.
This research highlights that a community-based, participatory and co-design
process that truly involves the community
is vital to ensure greater uptake of the
resulting intervention. Health research
consultation includes a snapshot of people’s
experiences regarding a particular issue to
design a service or intervention that is then

implemented in that community. However,
a consultation approach does not reflect
genuine and effective engagement with
communities.21 Rather, a community-based,
participatory and co-design approach
involves a relationship of partnership and
reciprocity between researchers and the
community throughout the research.23,28
Such an approach to research can ensure
effective implementation, dissemination,
uptake and sustainability.27 These two
key features speak to the overall positive
outcomes and, as such, are vital to consider
when designing and implementing health
interventions, particularly with Indigenous
communities.
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Addressing equity:
a 10-year review of
strabismus surgery in
0–19-year-olds in the
New Zealand public
health system
Cheefong Chong, Alexandra Lawrence, Dan Allbon
ABSTRACT
BACKGROUND: This study aimed to identify the relationship between the incidence of strabismus surgery,
ethnicity and socioeconomic deprivation in the New Zealand public health system. Secondary outcomes
explored the association between re-operation rate for surgical failures, ethnicity and socioeconomic
deprivation.
METHOD: Cases receiving operative management for strabismus were retrieved from the National
Minimum Dataset. The incidence of surgery was correlated to patient demographics by ethnicity and
socioeconomic deprivation and compared to population profiles for 0–19-year-olds constructed from the
2013 census.
RESULTS: There were 4,476 strabismus surgeries recorded over a 10 year period from 1 January 2005 to
31 December 2014 included in the study. There was a lower incidence of strabismus surgery performed
in Māori, Pacific Peoples and the least socioeconomically deprived cohort. There were significant interregional variations in the incidence of strabismus surgery. The European ethnic group was 1.4 times as
likely to receive subsequent procedures following a primary procedure than either Māori or Pacific Peoples.
CONCLUSION: Disproportionately fewer strabismus surgeries were performed in Māori, Pacific Peoples and
New Zealanders from the lowest deprived group in the New Zealand Public Health System. Minority ethnic
groups are less likely to receive secondary operations following a primary procedure when compared
to a European cohort. Further research is needed to directly compare health outcomes between these
high-needs and lower-needs groups.

S

trabismus is a common paediatric eye
disorder occurring in 1–3% of children.
However, it can present at any age.1,2
Strabismus can be defined as any misalignment of the visual axes and is often referred
to as a squint. Strabismus may be congenital
or acquired and results from any abnormality along the ocular and oculomotor neural
pathways.
In children, risk factors for strabismus
include a family history of strabismus,
prematurity and low birth weight.3
Comorbid ocular conditions, including any

cause of vision deprivation, neuromuscular
disorders such as cerebral palsy and any
systemic disease affecting the extraocular
muscles of the eye, are also associated with a
higher incidence of strabismus.
The goals of treatment are to improve
ocular alignment and to preserve binocular
vision, including stereopsis. Operative and
non-operative interventions are used in the
treatment of strabismus, and management
is dependent on the subtype and etiology.3
Surgical intervention for the purposes of this
study include resection, recession or trans-
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position of the extraocular muscles, as well
as the application of botulinum toxin to any
of the extraocular muscles.
There is a large body of evidence that
demonstrates differences in health outcomes
between population groups in New Zealand,
with a specific focus placed on Māori,
Pacific Peoples and high socioeconomic
deprivation. This study aims to support the
mandate of the New Zealand Government
to deliver equitable health outcomes for
all New Zealanders by building an understanding of how ophthalmic surgical
services are distributed in the New Zealand
public health system.
Strabismus is an important condition
to explore in the context of equity due to
the potential functional and psychosocial
impacts of strabismus on children. Children
with strabismus experience visual field
defects and impaired binocular vision, and
they are at higher risk of vision loss, which
has serious implications for their education
and future opportunities.4 A review of the
psychosocial, quality-of-life and health
impacts of strabismus found that children
with strabismus suffer from headaches,
eye strain and increased incidences of
mental illness such as anxiety, social phobia
and learning disorders. Buffenn et al also
described a continuation of a decreased
quality of life into adulthood and negative
attitudes and preconceptions regarding
intelligence and trustworthiness towards
individuals with strabismus.4

Methods
A retrospective analysis of all surgical strabismus procedures within the New Zealand
public health sector between 1 January
2005 and 31 December 2014 was performed.
Surgical strabismus data for the time period
were retrieved from the National Minimum
Dataset (NMDS)5.
The NMDS is a national collection of public
and private hospital discharge information,
including coded clinical data for inpatients
and day patients for publicly funded events.
Data are provided by public and the larger
private hospitals in a standardised electronic file format. Publicly funded hospital
events are required to be loaded onto the
NMDS within 21 days after the month of
discharge.5 Data are coded according to

the International Statistical Classification
of Diseases and Related Health Problems
(ICD-10) classification system. There is no
single ICD-10 code for a primary diagnosis
of strabismus or for a strabismus procedure.
A number of codes have been identified
to represent the variety of subtypes and
operations performed (Appendix Figure 1,
Appendix Figure 2).
All cases retrieved from the NMDS with
a recorded strabismus-related procedure
and an associated diagnosis of any subtype
of strabismus between the ages of 0 and
19 years were included in the study. Cases
retrieved with incomplete data for ethnicity
or deprivation index were excluded from
the study. Data entries with a primary diagnosis of diplopia were also excluded due to
ambiguity of diagnosis.
Ethnicity data recorded in the NMDS is
self-reported at the time of admission for the
given procedure. The cases were grouped
according to the New Zealand census
groupings of European, Māori, Pacific
Peoples, Asian and Middle Eastern/Latin
American/African (MELAA).
The New Zealand Index of Deprivation
(NZDep13) is an area-based measure of
socioeconomic deprivation derived from
census data: it combines census data relating
to income, family structure, education,
employment, housing, home ownership and
access to transport and communications.
Socioeconomic deprivation is estimated
by geographical location according to the
NZDep136 and recorded in the NMDS.
NZDep13 groups deprivation by deciles
giving a score from 1 to 10 for each meshblock in New Zealand. An NZDep13 value
of 1 represents the least deprived 10% of
areas, whereas a value of 10 represents most
deprived 10% of areas in New Zealand. For
the purposes of this study, socioeconomic
deprivation deciles were further grouped
1–3, 4–7 and 8–10 to respectively represent
low, medium and high deprivation.
Data retrieved from the NMDS were
then compared to regional demographic
profiles, constructed from the 2013 census
data. In the analysis, district health boards
(DHBs) were grouped according to census
DHB groupings under four corresponding
regions: Northern, Midlands, Central and
South Island.
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Results
Six thousand and ninety-five cases from
the 10-year period were retrieved from the
NMDS: 1,563 cases were 20 years of age or
older, and a further 56 cases had incomplete ethnicity or socioeconomic data and
therefore did not meet the inclusion criteria.
The final analysis included 4,476 cases. The
median age was 5 years and there was a
50:50 split of cases by sex.
The distribution of cases by key ethnic
groups were 71.4% European, 15.6% Māori
and 4.9% Pacific Peoples. Thirty-four percent
of procedures were in cases from the highest
socioeconomic deprivation group, 41% of
cases were from medium deprivation and
25% from the lowest deprivation group.
Over the 10-year period, the national
incidence of strabismus surgery was 3.38
per 1,000 aged 0–19 years. The incidence
of strabismus surgery in the South Island
was 4.85 per 1,000 aged 0–19 years, more
than double that of the Midlands region at
2.24 surgeries per 1,000. The inter-regional
variation in procedural incidence may
represent inter-regional disparities in access
to surgical ophthalmic services.
There was a higher incidence of surgeries
performed in the European ethnic group:
4.1 surgeries per 1,000 aged 0–19 years.
When compared to the incidence of priority
ethnic groups of Māori and Pacific Peoples,
Europeans were respectively 1.5 times and
2.6 times as likely to receive surgical intervention for strabismus.
The most socioeconomically deprived
group had the highest incidence of stra-

bismus procedures over the 10-year period
at 3.87 per 1,000. There appears to be a
relationship between increasing incidence
of strabismus surgery and higher socioeconomic deprivation. However, when
stratifying the distribution of strabismus
procedures by NZDep13 deciles (Figure 2),
there is a notable under-representation of
the most deprived 10% of the population
when compared to the cases from deciles 8
and 9, which also make up the highest deprivation group.

Re-operation rate for surgical
failures

The re-operation rate was calculated on
a population level by dividing the number
of secondary or subsequent procedures by
the total number of primary procedures for
each ethnic and socioeconomic deprivation
cohorts. The national re-operation rate over
the 10-year period was 11.8%.
The European ethnic group had the
highest rate of re-operation, with 13.0%
receiving subsequent procedures following
a primary procedure. The re-operation rate
was lowest in the MELAA cohort at 2.6%.
In comparison to the European cohort,
Māori, Pacific Peoples and Asian ethnic
groups were also less likely to receive subsequent procedures following the primary
procedure, with respective re-operation
rates of 8.4%, 9.4% and 9.2%.
When compared to the re-operation rate
in the most deprived socioeconomic group
(9.2%), the low and medium deprivation
groups were 1.46 and 1.43 times as likely to
receive subsequent procedures following a
primary operation.

Table 1: Cases by ethnicity and socioeconomic deprivation, n (%).

Low

Medium

High

Grand total

European

933 (20.8%)

1,379 (30.8%)

883 (19.7%)

3,195 (71.4%)

Māori

66 (1.5%)

250 (5.6%)

382 (8.5%)

698 (15.6%)

Pacific Island

13 (0.3%)

58 (1.3%)

148 (3.3%)

219 (4.9%)

Asian

77 (1.8%)

134 (3.0%)

99 (2.2%)

310 (6.9%)

MELAA

12 (0.3%)

17 (0.4%)

25 (0.5%)

54 (1.2%)

Grand total

1,101 (25%)

1,838 (41%)

1,537 (34%)

4,476

*MELAA: Middle Eastern/Latin American/African.
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Figure 1: Incidence of strabismus surgery per 1000 aged 0–19 years.

Figure 2: Incidence of strabismus surgery per 1,000 population aged 0–19 years.

*MELAA: Middle Eastern/Latin American/African.
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Figure 3: Incidence of strabismus surgery per 1,000 youth population aged 0–19 years.

Figure 4: Distribution of cases of strabismus surgery by NZDep13.
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Early intervention

The distribution of strabismus procedures
by ethnicity were stratified further by age
group for cases under the age of 19 years
and then compared to the ethnic distribution of the youth population in the 2013
census. There was a higher representation
of the European ethnic group across all
three age categories. The degree of over-representation of the European ethnic group
was found to be most pronounced in the
0–4-years age group, representing 75% of all
procedures despite only comprising 59% of
the population 4 years or younger. Minority
ethnic groups were found to be under-represented across almost all age-groupings when
compared to their census population distribution, with the Pacific Peoples ethnic group
being most greatly under-represented.
These findings could suggest earlier access
to surgical services for Europeans when
compared to all minority ethnic groups.

Discussion
This is the first population-based study
to explore the association between the
incidence of strabismus surgery, ethnicity

and socioeconomic status in New Zealand.
The over-arching aim of this study was to
explore access to surgical intervention in
the New Zealand public health system, with
a specific focus on the surgical specialty of
ophthalmology.
There is a body of evidence that demonstrates reduced access to care and poorer
health outcomes for Māori, Pacific Peoples
and those who experience greater socioeconomic deprivation. Few studies have
directly compared access to surgical intervention with socioeconomic deprivation and
ethnicity in New Zealand. Key strengths of
the study were its large population-base of
data analysed over a 10-year time period
with over 97% of data complete for ethnicity
and deprivation index.
Limitations of the study include inconsistencies in the NMDS data entries and
collection; the use of NZDep13 to estimate
socioeconomic status; self-reported
ethnicity; and the unavailability of data
for procedures performed in the private
surgical healthcare setting.
A number of different ICD-10 codes had
been used to represent various sub-types as
the diagnosis for strabismus and operation

Figure 5. Reoperation rate by ethnicity

*MELAA: Middle Eastern/Latin American/African.
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Figure 6: Re-operation rate by deprivation group.

Table 2: Distribution of strabismus surgery by age group compared with 2013 census distribution of
youth population.

Ethnicity
Age group

European

Māori

Pacific
Peoples

Asian

MELAA

0–4 yrs

75.0%

13.9%

4.0%

6.1%

1.0%

5–9 yrs

67.3%

18.3%

5.5%

7.6%

1.4%

10–19 yrs

71.0%

14.0%

5.9%

7.6%

1.4%

Grand total

71.4%

15.6%

4.9%

6.9%

1.2%

2013 census population
ethnic distribution
(0–19 years)

58.6%

19.7%

10.3%

10.1%

1.2%

*MELAA: Middle Eastern/Latin American/African.
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type in the retrieved NMDS. On entering
the data, clinicians were also required to
enter a written diagnosis and/or operation.
Few inconsistencies were found in the
entries of written diagnoses or operation
types requiring clarification between stated
written entries and ICD-10 codes. However,
ICD-10 codes were reliable overall, with
no significant inconsistencies in the ICD-10
coding for diagnosis or operation type.
The NMDS includes discharge information from all public and larger private
hospitals, including day stay facilities for
publicly funded events. There are potentially missing entries for publicly funded
procedures performed at smaller private
and day-stay surgeries in New Zealand.
There is a nominal three-hour threshold of
admission for reporting events to NMDS.
If a case doesn’t meet this threshold for
reporting, it may not be reported by
same-day eye facilities. Outpatient data for
publicly funded surgical procedures may
also be reported to the National Non-Admitted Patient Collection (NNPAC), but the
reported data do not include diagnostic or
procedural data, which were therefore not
explored further for the purposes of this
study. A large majority of publicly funded
ophthalmic procedures are performed
in public hospitals in New Zealand.
There are three private day surgeries in
New Zealand contracted by their DHBs
to routinely provide publicly funded
ophthalmic surgeries. Two of these do not
provide general anaesthetic and therefore
are unsuitable for most eye procedures in
children; the third facility was contacted
and consistently reports their day-stay data
to the NMDS. The authors consider the data
retrieved from the NMDS to be a reasonable
representation of the publicly funded
procedures for strabismus over the 10-year
period.
NZDep13 is an area-based measure of
socioeconomic deprivation, as estimated by
a participant’s address, and therefore might
not be a true reflection of a person’s socioeconomic status. Ethnicity recorded in the
NMDS and the 2013 New Zealand census are
both self-reported. However, in the census
an individual may be able to be represented
under a number of different ethnic groups,
and in the NMDS only one primary ethnicity
can be recorded.

The data retrieved from the NMDS
represented publicly funded strabismus
procedures from 1 January 2005 to the 31
December 2014, but population profiles
were constructed from a static point in time
at the 2013 census. There are small variations between regional age, ethnic and
socioeconomic deprivation distributions
between the 2006, 2012 and 2018 censuses.
The overall trends in population distribution
remain consistent between the three most
recent censuses and thus the 2013 census is
considered to be a reasonable estimate of
the population profile over the study period.
A larger proportion of surgeries were
performed in the highest deprivation cohort
when compared with the lowest deprivation
cohort. This demonstrates a greater distribution of public health services for New
Zealanders who are more socioeconomically
deprived. It is worth noting that procedures performed privately are not required
to be reported to the NMDS. Therefore,
it is possible that there was bias towards
private surgical care for lower deprivation
groups, who can more likely afford private
healthcare or health insurance. A greater
uptake of surgical procedures in a private
setting for more affluent New Zealanders
could be another possible explanation for a
lower incidence of strabismus procedures
in the least socioeconomically deprived
group. It is also possible that children from
less-deprived homes receive non-operative
care earlier and thus have a lower need for
surgical intervention.
It is possible that the lower incidence of
surgeries performed in Māori and Pacific
Peoples is due to a lower population prevalence of strabismus and therefore a reduced
need for surgery. A retrospective analysis
of the electronic records of 846,477 patients
with strabismus in the United States found a
higher prevalence of strabismus in non-Hispanic Whites: 2.9% compared with 2.4%
for African American and 2.0% for Native
Hawaiian.7 Interestingly, the prevalence
of strabismus was found to be greatest in
bi-racial/multi-racial ethnicity at 3.3%.7
However, this large US study included
patients of all ages, with different risk
factors and aetiology of strabismus in adults
than in children. The Sydney Paediatric Eye
Disease Study also demonstrated ethnic
variation in the prevalence of strabismus
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in children 6–72 months, with 4% in South
Asian, 3.5% in European Caucasian and
3.3% in other ethnicities.8 Although global
studies have showed some ethnic variation
in the prevalence of strabismus, there is
no current evidence to support a higher
prevalence of strabismus in New Zealand
European’s than in Māori or Pacific Peoples.
The disparity in the incidence of strabismus
surgeries between ethnic groups in this
study is too large to account for a difference
in ethnic prevalence alone and more likely
reflects a component of differing access to
health services. Further research is required
to determine the specific ethnic variation of
common ophthalmic conditions such as strabismus in a New Zealand context.
The national re-operation rate was estimated on a population level to be 11.8%.
This was further explored by ethnicity and
socioeconomic deprivation. Re-operation
rates in this study were similar to those in a
large population-based study in the United
States with estimated re-operation rates
for strabismus procedures between 6.7%
and 11.5% across all age groups.9 We found
that Māori, Pacific Peoples and those in the
highest deprivation grouping had lower
rates of re-operation. Although the MELAA
ethnic group was found to have an incidence
of strabismus surgery similar to the national
incidence, the rate of re-operation in the
cohort was less than quarter of the national
rate at 2.7%. This can be interpreted either
as lower operative failure rates in these
cohorts, or as a reduced access to subsequent procedures following an unsuccessful
primary procedure. Strabismus procedures
can be performed for both cosmetic and
functional corrections of misalignment.
Factors affecting the likelihood of re-operation for strabismus include the type of
strabismus, case complexity, patient age,
the experience of the surgeon, the surgical
method and patient satisfaction. While
appreciating the complexity of factors
influencing reoperation rate, we still
expect reasonable randomisation of these
effects between groups given the large

size of our sample. It is possible that the
observed variation in re-operation rates
may reflect intrinsic cohort characteristics,
with European and less socioeconomically
deprived groups being more likely to seek
further medical attention if a primary operation was perceived as unsatisfactory.
The findings in this study suggest
earlier access to surgical intervention for
a European cohort when compared to all
other ethnic groups. There appears to be a
trend across all minority ethnic groups of
an increasing incidence of procedures with
increasing age. The greatest incidence of
surgeries by ethnicity peak at 0–4 years for
European, 5–9 years for Māori and 10–19
years for Pacific Peoples, Asian and MELAA
ethnic groups.
For the purposes of this study, having
received surgical intervention for strabismus was used as an estimate of a
population’s access to healthcare. To further
assess access to ophthalmic services in
the New Zealand public health system,
the number of referrals made to ophthalmology services and alternative treatment
options offered by ethnicity and socioeconomic status could also be explored. By
using an event of surgical intervention as
an end point, this study did not directly
compare health outcomes. Further research
is required to explore long-term visual
outcomes between these population groups
and assess the clinical significance of these
reported variations in surgical intervention
for strabismus.

Conclusion

This research shows that disproportionately fewer strabismus surgeries are
performed in Māori, Pacific Peoples and
those in the lowest deprivation group.
Our findings also suggest that access
to subsequent secondary procedures in
minority ethnic and higher deprivation
groups may also be reduced. Further
research is needed to directly compare
health outcomes between these higher-needs and lower-needs groups.
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Appendix
Appendix Table 1: ICD-10 strabismus sub-type codes.

Subtype

Code

Third [Oculomotor] Nerve Palsy

H490

Fourth [Trochlear] Nerve Palsy

H491

Sixth [Abducent] Nerve Palsy

H492

Paralytic Strabismus, Unspecified

H499

Convergent Concomitant Strabismus

H500

Divergent Concomitant Strabismus

H501

Vertical Strabismus

H502

Intermittent Heterotropia

H503

Heterotropia

H504 / H505

Other Specified Strabismus including Duane’s,
Dysthyroid and Mechanical Strabismus

H506 / H508

Other Strabismus unspecified includes unilateral
and bilateral

H509 / H518

Amblyopia

H530

88

NZMJ 12 November 2021, Vol 134 No 1545
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

article

Appendix Table 2: ICD-10 strabismus procedure codes.

Procedure

Code

Administration Of Botulinum Toxin For Strabismus

4283000

Strabismus procedure involving 1 or 2 muscles,
1 eye

4283300

Strabismus procedure involving 1 or 2 muscles,
bilateral

4283301

Reoperation Of Strabismus Procedure Involving 1
Or 2 Muscles,1 Eye, Second Procedure

4283302

Reoperation Of Strabismus Procedure Involving 1
Or 2 Muscles, Both Eyes, Second Procedure

4283303

Re-Operation Strabismus Procedure Involving 1 Or
2 Muscles, 1 Eye, Third Or Subsequent Procedure

4283600

Reoperation Strabismus Procedure Involving 1
Or 2 Muscles, Both Eyes, Third or subsequent
procedure

4283601

Strabismus Procedure Involving 3 Or More Muscles, 1 Eye

4283900

Strabismus Procedure Involving 3 Or More Muscles, Bilateral

4283901

Reoperation Of Strabismus Procedure Involving 3
Or More Muscles, Unilateral, Second Procedure

4283902

Reoperation Of Strabismus Procedure Involving 3
Or More Muscles, Both Eyes, Second Procedure

4283903

Re-Operation Of Strabismus Procedure Involving
3 Or More Muscles, 1 Eye, Third Or Subsequent
Procedure

4284200

Reoperation Of Strabismus Procedure Involving 3
or more muscles, Both Eyes, Third Or Subsequent
Procedure

4284201

Readjustment Of Adjustable Sutures Following
Previous Surgery For Correction Of Strabismus,
Unilateral

4284500

Readjustment Of Adjustable Sutures Following
Prev Surgery For Correction Of Strabismus,
Bilateral

4284501

Muscle Transplant For Strabismus

4284800

Reoperation Of Muscle Transplant Procedure For
Strabismus

4284801
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A distance-based
approach to rurality and
remoteness in health:
concept, methodology and
correlates of a patientcentred health services
spatial accessibility index
Emmanuel Jo, Chris Lane, Keri McArthur, Fei Xu
ABSTRACT
AIM: To develop a distance-based index of patients’ spatial accessibility to healthcare services as a
quantifiable basis for analysing health services and health outcomes in urban, rural and remote locations.
METHOD: A distance score was calculated based on each primary health organisation enrollee’s shortest
distance to the nearest primary care facility and to the nearest secondary or tertiary hospital. The distance
scores were then grouped into ten distance deciles (DDs).
RESULTS: When these DDs are compared with Stats NZ’s urban-rural indicator, “small urban areas” fall
mainly along with rural and remote areas into the two DDs (DD9 and DD10) based on the greatest distance
scores. When compared with Stats NZ’s urban accessibility classification, the same two DDs correspond
mainly to the most rural and remote areas. In both the North and South islands, 25% or more of enrollees in
DD9 and DD10 are aged 60+. Of enrollees in DD10 in the North Island, 32% are Māori and 33% live in highly
deprived areas (NZDep2013 deciles 9 and 10).
CONCLUSION: The results provide an initial validation of the patient-centred health services spatial
accessibility index as a measure of rurality and remoteness for analysis of health service provision and
health outcomes.

C

oncern about the provision of health
services to rural and remote populations in New Zealand continues,1–5 but
relevant analyses of health service provision
and health outcomes have been hampered
by a lack of a clear and consistent framework for distinguishing urban, rural and
remote locations from a health perspective.
It is possible to routinely analyse health
conditions, health-related behaviours and
health outcomes by age, gender, ethnicity
and socioeconomic deprivation, but not
by urban, rural or remote locations. At the
Health Workforce Directorate (the Directorate) of the Ministry of Health (the Min-

istry), we provide funding for the training
of general practitioners (family physicians,
GPs) and have sought to make sure that GP
trainees gain experience in serving rural
and remote communities. More broadly, the
Directorate has also sought to understand
the distribution of primary care practices
and their patients in rural and remote communities. In 2018, the Analytics and Intelligence section in the Directorate developed
an approach to rurality and remoteness
that focuses on “spatial access.”6 This has
improved our understanding of differences
among primary care practices and contributed to analysing the placement of resources
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for general practice training. This approach
was updated in 2020 to provide a flexible
tool for analysis and forecasting, which we
have incorporated (along with regional and
patient demographic variables) in a model
for forecasting future demand for primary
care services in rural and remote areas.
This spatial accessibility index has been
developed independently of the Geographic
Classification for Health7 and is complementary to it.
This paper describes the development of
the patient-centred health services spatial
accessibility index in terms of the concept,
the data used and the calculation of the
index. This index is then compared with two
of Stats NZ’s indicators of rural-urban differences, and use of the index is illustrated
in terms of how it relates to other factors
potentially linked to health outcomes.

Defining
urban and rural

Stats NZ recently released a new travel-based “urban accessibility” classification,
this time based on driving times to larger
urban areas from locations outside them.10
This classification is considered in more
detail below in comparison with the spatial
accessibility index.
At the time of developing the spatial
accessibility index, there was an existing
Rural Ranking Scale (RRS) for general
practitioners, based on their on-call duties,
their coverage of peripheral clinics and
three distance-based measures: travelling
time to a major hospital, travelling time to
the nearest GP colleague’s place of work
and travel time to the most distant practice
boundary.11 These distance-based measures
were based on the location of each general
practice, rather than the locations of their
patients.

Method

Since 2001, Stats NZ has had two general
approaches to classifying urban and rural
areas: one based on population density,
and the other based on patterns of travel or
potential travel. More specifically, the first
approach distinguishes urban areas by their
total population and rural areas by whether
there are local concentrations of population
(“rural settlements”).
The earliest version of the second
approach was the urban-rural experimental
profile (UREP).8 This was based on patterns
of commuting between home and work
addresses found in census data.
Both classifications have been assessed
as a basis for identifying rural as opposed
to urban. Both have also been found to
be problematic from the perspective of
analysing healthcare.9 One issue relates
to small urban areas that are relatively
distant from larger urban areas but where
the health services cater for a largely rural
population. This is not well accounted for in
either classification. Fearnley, Lawrenson
and Nixon proposed a modification to
UREP to better represent urban and rural
health provision, but even with this modification, we have found UREP unsatisfactory
because it does not take into account the
actual locations of hospitals and other
health facilities.

The Health Workforce Directorate of
the Ministry of Health sought a measure
of rurality/remoteness that reflects where
patients live rather than where general
practitioners work. So, we adapted the
hospital-distance and distance-to-practice
measures in the RRS to ones that apply
to patients. As a result, the Directorate
developed a measure of the spatial accessibility of health services based on the
distance of primary health organisation
(PHO) enrollees’ locations from the nearest
secondary/tertiary hospital and from the
nearest primary care facility (this category
includes general practices led by GPs and
by nurse practitioners, urgent care clinics,
primary hospitals, hauora Māori/Māori
health providers, Pacific health providers
and tertiary education student health
centres).
The Ministry of Health retains data
on healthcare facilities and on enrollees
(identified by their National Health Index
numbers (NHIs)) in which locations are
specified on a longitude (X) and latitude (Y)
grid. As Ministry employees, we had access
(under the provisions of the Health Information Privacy Code12,13 allowing use for
statistical purposes) to data on 4.7 million
New Zealanders enrolled in PHOs. This was
reduced to an analysis dataset of 4.6 million
validated PHO enrollees after removing
invalid NHIs and those without valid X and
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Y coordinates. We put our use of this data
in front of the Health and Disability Ethics
Committees, Ministry of Health, and were
advised that as “an Audit or related activity
it does not require HDEC review.”14 We used
a PHO enrollee dataset extracted from the
National Enrolment Service (NES) at March
2020.15 We measured the distance “as the
crow flies” between each enrollee’s location
and the nearest primary care facility and
the nearest secondary or tertiary hospital
(these are hospitals with the capacity (24
hours a day, seven days a week) to provide
acute surgery under general anaesthesia
and to regularly undertake Caesarean
sections: the 24 such hospitals are listed in
Appendix Figure 1). We then calculated a
distance score by adding the home-to-nearest-primary-care straight-line distance and
the home-to-nearest-hospital straight-line
distance in a weighted proportion. The
simplification to straight-line distances was
required so that the necessary billions of
calculations would be tractable.

for enrollees, but the point of calculating
the distance scores is to estimate enrollees’
relative distances from health facilities.
As of March 2020, we had counted 1,063
primary care facilities and 24 secondary and
tertiary hospitals in New Zealand. Therefore,
calculation of the distance score involved
(4.6 million x 1,063) + (4.6 million x 24) = 5
billion distance calculations. SAS® 9.4 was
used for the calculation of distance score
and distance decile and further analysis.
The distance scores provide a patientcentred health services accessibility
measure for each enrollee—“accessibility”
here refers to spatial accessibility rather
than financial, social or cultural accessibility. We grouped enrollees’ distance scores
into deciles (with 10% of enrollees in each,
by definition) to produce a “distance decile”
measure as a way of representing spatial
accessibility. The distance decile approximates an urban-rural/remote continuum,
with distance decile 1 being the most urban
and distance decile 10 the most rural or
remote. The boundaries between deciles
(using a 30%/70% weighting) are shown
in Table 1. The maximum distance scores
are for enrollees in the Chatham Islands/
Rēkohu/Wharekauri.

The main weighting we have used is 30%
primary care distance and 70% hospital
distance, which is approximately in line
with the weighting of practice distance and
hospital distance in the RRS. That weighting
is the basis of the analyses explored later
in the paper. We compared this weighting
with two other potential weightings
(10%/90% and 50%/50%) on a national scale
and found only small differences in the
relative ordering of the distance scores and
in the way that distance scores group into
deciles, because whatever the weighting, the
hospital distance accounts for most of the
difference in distance scores.

The average (mean) distance score of each
primary care practice’s enrollees was also
calculated to produce a practice distance
score, and then these practice distance scores
were grouped into practice distance deciles.
The distance scores and distance deciles
for enrollees and for primary practices were
then available for analysis and modelling,
together with demographic and health
variables for enrollees and practice and
practitioner characteristics for primary
practices.

The straight-line distances used will
underestimate the actual travel distances

Table 1: Distance Decile lower and upper boundaries.

Distance
decile

1

2

3

4

5

6

7

8

9

10

Lower
distance
score

0

1.6

2.4

3.2

4.1

5.3

6.7

10.7

18.7

32.7

Upper
distance
score

1.6

2.4

3.2

4.1

5.3

6.7

10.7

18.7

32.7

720.2
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As a check on the distance-score measure,
we took a random sample of 200 enrollees
and compared their straight-line distance
scores with distance scores calculated
using road distances obtained from OpenStreetMap. Overall, the relationship
between the road and straight-line distance
scores was linear, with a correlation coefficient of 0.99. The ratios of road distance
scores to straight-line distance scores were
variable for small distance scores but more
consistent for larger scores. For straight-line
distance scores over 10.7 (ie, distance deciles
8, 9 and 10), the average ratio was 1.28 with
a standard deviation of 0.15, compared with
an average ratio of 1.49 and standard deviation of 0.33 for distance deciles 1 to 7. In
distance deciles 8 to 10, there was one anomalous ratio of 1.88 where the road route
to hospital had to skirt a mountain range.
But for distance deciles 8 to 10 in general,
the straight-line distance score represented
a fairly consistent proportion of the road
distance score.

deciles 9 and 10, and these enrollees are
largely in rural or small urban areas.
For the purposes of analysing health
services accessibility, distance deciles 9 and
10 can be taken as approximately equivalent
to “rural/remote.” Similarly, rural/remote
can be more loosely approximated by the
IUR 2020 categories “small urban area,”
“rural settlement” and “rural other.”

Distance decile compared with
Stats NZ’s urban accessibility
classification

Stats NZ recently (September 2020)
released the urban accessibility classification, which is focused on rural areas and
small urban areas and based on how long
it takes to drive from those areas to the
nearest larger urban areas (ie, major, large
or medium urban areas, as defined for the
urban-rural indicator).10 The categories are:

The processes of extracting the enrollee
data and calculating distance deciles are
visualised in Figure 1.

Results
As an initial test of the spatial accessibility
index, we compared the distance deciles
with two of Stats NZ’s urban-rural classifications and used the distance deciles to
analyse the distribution of health-related
factors in the North and South islands.

Distance decile compared with
Stats NZ’s urban-rural indicator

We compared our distance decile with
Stats NZ’s urban-rural indicator (IUR 2020).
The urban categories in IUR 2020 are
defined by population size: major urban
(100,000+), large urban (30,000–99,999),
medium urban (10,000–29,999) and small
urban (1,000–9,999). Figure 2 shows the
percentages of validated PHO enrollees in
March 2020 in each IUR category within
each distance decile (for the purposes
of direct comparison, both classifications are defined on 2013 meshblocks,
the geographical units used for the 2013
census).
The PHO enrollees at the greatest distance
from secondary/tertiary hospitals and
primary care practices are in distance

•

High urban accessibility (high UA):
up to 15 minutes from a major urban
area

•

Medium urban accessibility: not
high UA but up to 25 minutes from a
major or large urban area, or up to 15
minutes from a medium urban area

•

Low urban accessibility: not high or
medium UA, but up to 60 minutes
from a larger urban area

•

Remote: 60 to 120 minutes from a
larger urban area

•

Very remote: more than 120 minutes
from a larger urban area

Figure 3 shows the estimated percentages
of validated PHO enrollees at March 2020
in each urban accessibility category within
each distance decile. (The urban accessibility classification is defined over a
2018 census geographical base, whereas
the distance deciles were calculated over
2013 census meshblocks. The geographical
classifications for the two censuses differ
somewhat due to population growth, hence
the comparison between the urban accessibility classification and distance deciles is
approximate.)
In terms of the urban accessibility classification, distance deciles 1 to 7 are largely
urban, and distance decile 8 is mainly a
mix of large and medium urban and high,
medium and low urban accessibility. A
large part of distance decile 9 (77%) consists
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Figure 1: Data analysis and distance decile calculations.

95

NZMJ 12 November 2021, Vol 134 No 1545
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

article

Figure 2: Percentage of validated PHO enrollees at March 2020 in Stats NZ’s urban-rural indicator categories (IUR 2020) in each distance decile (30%/70% weighting).

Figure 3: Estimated percentage of validated PHO enrollees at March 2020 in Stats NZ’s urban accessibility categories in each distance decile (30%/70% weighting)
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of areas with high or medium urban
accessibility, as well as some large urban
areas—these will be urban areas without
secondary or tertiary hospitals and at a
considerable distance from the nearest
secondary/tertiary hospital. Most of distance
decile 10 (78%) consists of remote or very
remote areas or areas with low urban accessibility. However, distance decile 10 also
includes some medium urban areas that are
a long way from secondary/tertiary hospitals
(eg, Queenstown and Taupō). In the urban
accessibility classification, by definition such
medium urban areas cannot be remote,
because remoteness is based on distance
from medium or larger urban areas.
In terms of distance deciles, all of the
remote and very remote areas in the urban
accessibility classification fall into distance
decile 10, as do 82% of the low urban
accessibility areas, whereas 50% of the
medium urban accessibility areas and 41%
of the high urban accessibility areas are in
distance decile 9.
The two classifications show considerable
agreement in terms of representing rurality
and remoteness. A key difference is that the
distance decile classification allows for the
possibility that medium and large urban
areas can be remote from secondary/tertiary
hospitals.

Distance deciles in the North and
South islands

The distance deciles are defined for the
whole country: by definition, 10% of all
validated PHO enrollees fall into each decile.
However, the distribution of enrollees by
distance decile is quite different in the two
islands, as shown in Figure 4.
The outstanding difference is the
proportion of enrollees in distance decile 10:
18% in the South Island and 7% in the North
Island.

Distribution of health-related
factors

Rurality and remoteness are not solely
matters of distance: other factors can
combine with distance in complex ways
that need to be taken into account when
providing health services and analysing
health outcomes.
This section examines the spatial distribution in the analysis dataset of a number
of factors known to be related to health
outcomes: age, ethnicity and socioeconomic
deprivation.16 These factors vary according
to distance decile, and the patterns of variation are quite different in the North and
South islands. Accordingly, the patterns for
each island are analysed separately and
compared.

Figure 4: Distribution of validated PHO enrollees by distance decile in the North and South islands
(March 2020).
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Age

Older age is associated with greater
demand for health services. In the North
Island, the proportion of enrollees aged
60 and over is clearly higher in distance
deciles 9 (26%) and 10 (28%) than in deciles
1 to 8 (19% to 23%), whereas in the South
Island the highest proportion is in decile 9
(29%), though the pattern is somewhat more
variable. For most distance deciles, the 60+
proportion is higher in the South Island than
the North Island. These patterns can be seen
in Figure 5.

Ethnicity

Māori and Pacific Peoples tend to be less
well served by the health system and tend
to have poorer health outcomes and greater
health needs.1,16–19 The geographical distributions of the two groups are quite different.
Figure 6 shows the percentage of validated
PHO enrollees who are Māori in each
distance decile for the two islands.
In the South Island, the Māori percentage
trends slightly downward from distance
decile 1 (11%) to 10 (8%). The Māori
percentages are generally higher in the
North Island and are particularly high in
deciles 9 (22%) and 10 (32%).
Figure 7 shows the corresponding
percentages for Pacific Peoples. The
percentage of Pacific Peoples in each decile
in the South Island shows a downward trend

from decile 1 to 10, which is similar to the
trend for Māori in the South Island. In the
North Island, the highest percentages of
Pacific Peoples (over 10%) are in distance
deciles 1 to 6, which correspond to larger
urban areas.

Deprivation

The socioeconomic deprivation of small
areas or neighbourhoods can be measured
using the New Zealand Index of Deprivation
based on the 2013 census (NZDep2013).20
Figure 8 shows the percentage of validated
PHO enrollees in each distance decile who
live in the most deprived areas (NZDep2013
deciles 9 and 10 or, equivalently, quintile 5).
In the South Island, the percentage in
greatest deprivation is highest in distance
deciles 1 to 4 (15% or higher), and very low
in deciles 6 to 10 (5% or less). In contrast, in
the North Island the percentage in greatest
deprivation peaks in deciles 1 to 2 (30%) and
decile 10 (33%).
Given the strong associations between
distance decile and other factors known
to be associated with variation in health
outcomes, it should not be assumed that
variation in health outcomes according
to distance decile is due to distance in
itself. Rather, the patient-centred spatial
accessibility index provides a tool for distinguishing the effects of distance from the
effects of other factors.

Figure 5: Percentage of validated PHO enrollees aged 60+ in each distance decile (March 2020).
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Figure 6: Māori percentage of validated PHO enrollees in each distance decile (March 2020).

Figure 7: Pacific Peoples as percentage of validated PHO enrollees in each distance decile (March 2020).
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Discussion

Limitations

One of the major limitations of the patientcentred health services spatial accessibility
index (PCHSSAI) is the use of straight-line
distance as an indicator of relative distance,
rather than actual road distances or travel
times. Another limitation is that the analysis
applies to validated PHO enrollees rather
than the total population: 6% of New
Zealand residents are not enrolled with a
PHO. Non-enrollees are more likely than
enrollees to be aged 15 to 24, to live in the
Auckland District Health Board area, to be
Māori and to live in areas of higher deprivation.21 It is not clear how these disparities
might affect the overall distribution of
distance scores if non-enrollees were to be
included in the analysis. Furthermore, the
analysis reported here is based on a single
snapshot in time: we have not investigated
seasonal or other temporal variation in
enrollees’ locations.

Comparison of approaches to
urban, rural and remote health

The PCHSSAI is by design a narrowly
focused measure of just one aspect of
health care accessibility, namely patients’
spatial distances from healthcare facil-

ities. In this respect it resembles the
revised Accessibility/Remoteness Index of
Australia (ARIA+),22–24 which is based on
road distances to urban areas where various
services, including health services, are
located. Like ARIA+, the PCHSSAI is neither
tied to any particular geographical classification nor complicated by considerations of
population density but on the other hand,
locations with the same score can have
quite different characteristics: in the case of
the PCHSSAI, locations with large distance
scores (distance decile 10) can be in uninhabited wilderness or in bustling urban
areas.
Like ARIA+ and the Index of Relative
Rurality (IRR) developed in the United
States,25 the PCHSSAI provides a continuous
numerical scale, which is an advantage
from the point of view of statistical
analysis and modelling. In addition, the
PCHSSAI provides distance scores that can
be matched to demographics and health
outcomes at the individual patient level,
which affords precision and flexibility in
analysis and modelling.
The new Geographic Classification for
Health (GCH)7,26 is a modified version of
Stats NZ’s urban accessibility classification
(UA). There are a number of differences

Figure 8: Percentage of validated PHO enrollees in greatest deprivation (NZDep 2013 deciles 9 and 10)
in each distance decile (March 2020).
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in methodology between the UA and the
PCHSSAI approach. The UA is based on
distances between areas, namely a SA1
(Statistical Area 1, a small geographical area
with 100–200 residents,27 measured from a
central point) and a boundary of a larger
urban area, whereas the PCHSSAI is based
on the point-to-point distance between
each enrollee’s location and the locations of
health facilities. On the other hand, the UA
uses driving times which provide a more
realistic measure than the straight-line
distances used to calculate the PCHSSAI, and
the PCHSSAI is not directly translatable into
driving times. The UA is based on five-yearly
census data, although it could be updated on
the basis of population projections for SA1s
(reflecting urban growth), which will start
to be available from late 2021. The PCHSSAI
has so far been updated on an annual basis
but, in theory, could be constructed at any
time, so that it could be updated six-monthly
or quarterly. Unlike the UA, the PCHSSAI is
health-specific: for example, if a hospital
is upgraded to secondary status, then the
PCHSSAI can be updated to take account of
the changed healthcare environment.
The basic PCHSSAI methodology can
also be adapted to measure accessibility to
different types of health service: we have
constructed another version based on
distances to hospital emergency facilities (as
well as primary care facilities) to analyse
emergency presentations. The methodology
could be adapted to include other types
of health service, such as pharmacies and
oral health services, as in Hobbs, Tomintz
and Kingham’s geographic analysis of child
ambulatory sensitive hospitalisation (ASH)
rates.28

Spatial accessibility and health
outcomes

The PCHSSAI is not an end in itself. Rather,
it is a tool for analysing health provision and
health outcomes. We have analysed ASH
rates for children aged 0–4 and found that
these rates decline steadily from distance
decile 1 to distance decile 10, in line with
Hobbs, Tomintz and Kingham’s28 findings.
Both sets of findings raise a question for
further research as to whether this pattern
is due at least in part to distance presenting
a barrier to hospitalisation, or whether rural
and remote primary practices provide more
effective care of such children, or both.

The PCHSSAI is the basis of graphs
published by the Rural General Practice
Network29 that compare mortality rates
stratified by age in urban (distance deciles
1–8) and rural/remote areas (distance
deciles 9–10) and highlighted higher age-specific mortality rates in rural/remote areas
compared with urban areas. However,
further analysis (at the individual patient
level) has indicated that the overall
difference between these urban and rural/
remote rates can be largely accounted for
by an overall difference in mortality rates
between Māori and non-Māori and the
greater proportion of Māori in some rural/
remote areas, as noted above. This may
indicate a need for more effective health
services in those rural/remote areas which
have relatively high Māori populations.

Conclusion
Distance score and distance decile provide
an approach to rurality and remoteness that
is based on where patients are rather than
just where healthcare facilities are. They
directly measure patients’ relative spatial
access to key healthcare facilities, namely
secondary/tertiary hospitals and primary
care practices.
With respect to Stats NZ’s standard population-based urban-rural indicator (IUR
2020), the distance decile analysis indicates
that the areas that Stats NZ labels “small
urban areas” largely show the same low
level of access to health services as the
areas labelled “rural settlements” and “rural
other.”
Stats NZ’s urban accessibility classification
groups small urban areas with rural and
remote areas as its starting point and then
classifies these areas on the basis of distance
to larger urban areas. It is thus conceptually
similar to the patient-centred health services
spatial accessibility index approach, and in
practice there is a considerable amount of
agreement between the two. This agreement
provides an initial validation of our patientcentred health services spatial accessibility
index as a tool for investigating rurality and
remoteness in health services and health
outcomes.
Distance deciles 9 and 10 correspond to
the most rural and remote areas (including
some remote urban areas) and are asso-
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ciated with different health-related factors
in the South and North islands. In the
South Island, there is a particularly high
proportion of PHO enrollees aged 60 and
over in these distance deciles, whereas in
the North Island, distance deciles 9 and 10
are characterised by high percentages of
enrollees aged 60 and over, of Māori and of
enrollees living in highly deprived areas, in
line with the disadvantaged groups identified in a previous study of geographical
access to emergency care.5 Thus in both
islands in distance deciles 9 and 10 there are

factors indicating high healthcare needs that
are likely to be exacerbated by difficulties of
spatial access to healthcare facilities, especially secondary or tertiary hospitals.
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Appendix
Appendix Figure 1: Secondary/tertiary hospitals.
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Testing for
dihydropyrimidine
dehydrogenase deficiency
in New Zealand to improve
the safe use of 5-fluorouracil
and capecitabine in
cancer patients
Nuala Helsby, Kathryn Burns, Michael Findlay,
David Porter, Matthew Strother
ABSTRACT
Dihydropyrimidine dehydrogenase deficiency is a rare inherited disorder. Approximately 3% of people of
European ancestry are likely to have a partial deficiency in this enzyme. These individuals are typically
asymptomatic until exposed to 5-fluorouracil (5-FU) or capecitabine (which forms 5-FU) for treatment
of gastrointestinal or breast cancer. These individuals are then at considerably increased risk of severe
to life-threatening adverse events. There are four well established risk variants within the DPYD gene
that encodes dihydropyrimidine dehydrogenase. Although consensus guidelines for genotype-guided
dosing of 5-FU and capecitabine have existed for a number of years, the implementation of this type of
personalised medicine has not been widely adopted. This viewpoint covers the current state of knowledge
about both genotype and phenotype testing, as well as the reported cost-savings and clinical effectiveness
of pre-screening patients followed by dose-adjustment. Recent recommendations by agencies and
professional societies, both in Europe and the USA, highlight the need for New Zealand oncologists to
begin an informed discussion about whether it is now an appropriate time to advocate for routine access to
testing for this enzyme deficiency in New Zealand cancer patients.

I

ntravenous 5-fluorouracil (5-FU) and
oral capecitabine (which forms 5-FU) are
commonly used in New Zealand to treat
a range of solid tumour types, particularly
gastrointestinal and breast cancers. Routine
use of these agents carries a risk of treatment-limiting toxicities, including diarrhoea,
mucositis, myelosuppression, Hand-Foot
syndrome and sometimes cardiotoxicity.
Overall, severe (Common Terminology Criteria for Adverse Events grade 3 or greater)
toxicities are observed in up to one third of
individuals and are fatal for approximately
1% of patients.1–4

5-FU is extensively (>80%) eliminated
from the body by the enzyme dihydropyrimidine dehydrogenase (DPD), and decreased
activity of this enzyme can result in severe to
life-threatening toxicity. Inherited differences
in DPD activity are well characterised as a
cause of hereditary thymine-uracilemia.5 This
autosomal codominant inherited disorder
is rare, with around 0.2% of people having
complete deficiency (homozygotes) and about
3% of people of European ancestry have a
partial deficiency (heterozygotes). These
individuals are typically asymptomatic until
challenged with 5-FU or capecitabine.
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DPYD genotyping

It is well established that loss of function
(LoF) polymorphisms in the DPYD gene
that encodes the DPD enzyme have high
sensitivity for prediction of risk of 5-FU/
capecitabine-induced severe to life-threatening toxicity.3,6–14 These LoF variants (Table
1) have high specificity (~80–100%) for
prediction of severe toxicity risk. However,
due to scarcity of these variants (~3% of a
population), variant testing has poor sensitivity (<25%) for severe toxicity. This poor
sensitivity may be due to either the presence
of other rare (private) mutations in DPYD
or low expression of the enzyme due to
epigenetic mechanisms. This low sensitivity
has led to some reluctance from clinicians to incorporate routine pre-screening
of patients prior to use of 5-FU/capecitabine-containing regimens.
Evidence based DPYD genotype-based
dosage adjustment guidelines have been
extensively disseminated within the pharmacogenomics community (Table 1).15–17

following genotype-guided dose adjustment
have also been reported.20
Importantly genotype-guided dose
adjustment produces similar plasma
concentrations of 5-FU as observed in
wildtype individuals receiving a standard
dosage.3,19 Therefore, genotype-guided
dosage adjustment is not expected to
alter clinical effectiveness. This has been
formally tested in one study,20 which found
similar median overall and progression-free
survival between genotype-guided dosing in
DPYD*2A carriers and wild-type (matched
pairs). There was no difference in hazard
ratio (HR) for overall survival (HR 0.82,
95%CI 0.47–1.43; p=0.47) or progression
free-survival (HR 0.83, 95%CI 0.47-1.5,
p=0.83), confirming that genotype-guided
dosing is unlikely to alter clinical
effectiveness.

Cost effectiveness

Severe toxicity due to this enzyme deficiency often occurs in the first cycle of
treatment. It is now clear from large
prospective clinical trials that pre-screening
patients for these DPYDLoF variants,
combined with recommended dose adjustments prior to first dose, improves the
therapeutic index of 5-FU/capecitabine.3
Indeed that multicentre study of 1,103 evaluable patients found that genotype-guided
dosing (compared to an historical cohort)
decreased the relative risk (RR) of severe
fluoropyrimidine-related toxicity. Patients
who were DPYD*13 carriers and given a
50% dose decrease experienced no toxicity
compared with RR of 4.30 (95% CI 2.10–
8.80) in the historical cohort. In DPYD*2A
carriers who received 50% dose decrease,
there was significant decrease in RR from
2.87 (2.14–3.86) to 1.31 (0.63–2.73). Of note,
the genotype-guided dose decrease was
increased at subsequent cycles in 13% of
the DPYD variant carriers, and this was
not tolerated in most of these individuals.
Other studies have also demonstrated
that DPYD*2A carriers given a 50% dose
reduction had a significant decrease in
grade ≥3 toxicity from 73% (95% CI 58%
to 85%) in historical controls to 28% (10%
to 53%).19 Similar decreases in toxicity
risk in DPYD*2A carriers from 77% to 18%

The cost effectiveness of DPYD genotyping to prevent severe 5-FU/capecitabine
toxicity is also well established.10 A recent
study (n=571, Italian patients) showed that
the cost of management of the adverse
effects of 5-FU/capecitabine is substantially
higher in patients positive for any of the
four DPYDLoF variant alleles compared with
those wildtype for these variants (€3,712 vs
€1,010).21 Moreover, these DPYDLoF patients
also had worse survival, and this results
in decreased quality-adjusted life years
(QALY) (3.62±0.70 years vs 4.18±0.61 years).
Substantial evidence has also reported
that a genotype-guided dosage approach
is cost effective because it decreases the
costs of prolonged hospitalisation of toxicity
cases. Pre-screening patients (n=2,038)
for a single DPYD variant (*2A), followed
by 50% dose reduction for carriers of this
variant, decreased treatment costs from
€2,817 to €2,772.19 A similar pre-emptive
genotype-guided dose reduction study in
2,617 Canadian patients also indicated
that this approach is suitable, based on the
assumption that DPYD*2A carriers have an
average hospitalisation of 15 days.22 Of note,
we recently reported in a smaller study that
the median length of stay for New Zealand
patients with severe 5-FU/capecitabine
induced toxicity was seven days (range 2–17
days).23 Finally, a prospective study that
included all four DPYDLoF variants in the
genetic screen prior to dosage adjustment
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Table 1: The key loss of function DPYD gene variants that should be assessed in patients prior to treatment.

Common name

*2A

*13

Nucleotide
variant, amino
acid change, ID
number

Enzyme activity
(relative to
normal)

b

Minor allele
frequency
(global)

Recommended
dosage
adjustment for
heterozygote
carriers (partial
deficiencyc)

None

0.0043

50%

None

0.0006

50%

c.2846 A>T
D949V
rs67376798

SNP affects the
electron transfer
mechanism,
which is key for
activity. Low
function
protein.

Decreased

0.0052

>25%

c.1129-5923C>G
Intronic
rs75017182

Intronic variant
which affects
pre-mRNA splicing. Truncated
non-functional
protein.

Decreased

0.0048

>25%

c.1905+1G>A
exon 14
skipping
rs3918290

Non-functional
protein missing
aa residues 581635.

c.1679T>G
I560S
rs55886062

Missense mutation affects the
cofactor binding
and
substantially
decreases
activity.

*9B

Hap-B3a

The haplotype includes c.1236G>A & c.483+18G>A (rs56038477 & rs56276561, with MAF=0.0181 & 0.0153 respectively). bLittle is known
about the minor allele frequency of these variants in people of Māori or Pacific Island ancestry. Individuals of East Asian ancestry
have very low prevalence of HapB3 (MAF>0.0000) and *2A (MAF=0.0000) compared with Europeans or South Asians (MAF=0.000 and
0.0034, respectively). There is an additional loss of function variant observed in people of African ancestry (rs115232898, Y186C, with
MAF=0.0183). cDosages should not be increased to standard dosage at subsequent cycles based on treatment tolerance. 5-FU and
capecitabine use is contraindicated in individuals who are homozygous loss of function variant for these alleles (complete deficiency).
However, recent studies have demonstrated that extremely low doses (<1% of a standard dose) achieve suitable therapeutic 5-FU
plasma concentrations and are safe.18 Individuals who are compound heterozygote (carrier of more than one of these variant alleles)
should be considered as having a complete enzyme deficiency.
a
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demonstrated a net healthcare cost-saving of
€51, confirming previous simulation studies
of cost–benefit for prevention of a single
adverse event (neutropenia).24,25

Phenotyping for dihydropyrimidine
dehydrogenase enzyme deficiency
Although DPYDLoF genotyping clearly is of
considerable value, the poor sensitivity of
this test means that the risk of severe 5-FU/
capecitabine toxicity in most patients is still
poorly predicted.26 Screening for enzyme
activity has been proposed as an additional
method of detecting at-risk individuals.
Phenotypic assays have been developed
to assess the degradation rate of 5-FU in
leucocytes, plasma uracil concentrations, or
challenge dosing with uracil or thymine.23,27–29
A prospective study of a thymine challenge
dose for detecting patients at risk of severe
toxicity is currently underway across New
Zealand (ACTRN12617001109392). Preliminary data suggest that this approach may
be more sensitive than endogenous uracil
levels.27 However, there is currently a lack of
prospective validation confirming that dose
adjustments based upon endogenous uracil
levels lead to a decreased incidence of severe
toxicity and maintain effectiveness, although
a study to investigate this has started
(NCT04194957).

Pharmacokinetically guided doseindividualisation

Data from thirteen clinical studies have
shown that therapeutic drug monitoring
(TDM) of infusional 5-FU improves both
safety and clinical effectiveness (reviewed
in Beumer et al30). The International Association of Therapeutic Drug Monitoring
and Clinical Toxicology recommend that
the therapeutic exposure range for a 46 h
infusion schedule of 5-FU is an area under
the curve (AUC) between 20–30 mg.h/L.30
This approach has highlighted that,
although approximately 20% of patients
have elevated AUC (indicative of DPD
enzyme deficiency), many patients receiving
standard dosages do not achieve target AUC
and may be underdosed.31,32 One concern
with the TDM-based approach is that
patients are initially exposed to a full dose
(prior to dosage adjustment), and because
severe fluoropyrimidine-related toxicity
will occur rapidly in DPD-deficient patients,
pharmacokinetically guided dose-individu-

alisation cannot prevent this risk. Notably,
TDM of the 5-FU concentrations achieved
after oral capecitabine dosing has not been
established. Moreover, the precision of pharmacokinetically guided dosage adjustment
for capecitabine may be limited by the
available tablet sizes (150 mg and 500 mg).33
Both the European Medicines Agency (EMA)
and the Medicines and Healthcare products
Regulatory Agency (MHRA) recommend
TDM for infusional 5-FU.

Renal impairment

Whilst inherited variation can account for
some of the variability in plasma concentrations of 5-FU and risk of excessive toxicity
other factors, such as co-medications (eg,
sorivudine) and renal impairment, also play
a role. Although urinary excretion is a minor
pathway for 5-FU elimination, a number of
studies have reported a significant association between creatinine clearance and 5-FU
related toxicity.23,34–37 Following dosing with
either infusional 5-FU or oral capecitabine,
the incidence of severe to life-threatening
toxicity is higher in patients with moderate
renal impairment (30–50 mL/min creatinine clearance) than patients with normal
function (>80 mL/min).35 The mechanism
by which renal impairment increases
risk of toxicity is unclear since this does
not substantially impact the pharmacokinetics of capecitabine and its metabolites,
including 5-FU.38 The relationship between
poor renal function and infusional 5-FU
pharmacokinetics is not well studied,
but there is little effect on 5-FU plasma
AUC.39 For patients with moderate renal
impairment (30–50 mL/min), capecitabine
dosage adjustment is recommended, and
it is contraindicated in patients with poor
renal function (<30 mL/min).35,40 In contrast,
no dosage adjustments are recommended
in patients with moderate renal impairment
treated with infusional 5-FU, even though
they have the same increased risk of toxicity
as those treated with capecitabine.

Other risk factors

Older age, female sex and worse performance status have been reported as possible
risk factors. To some extent, age and performance status may be covariates of low renal
function. Importantly, males have 26%
higher total body clearance of 5-FU.41 This
could explain the significantly higher AUC

109

NZMJ 12 November 2021, Vol 134 No 1545
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

viewpoint

observed in females compared to males and
hence the increased risk of supratherapeutic
concentrations following standard dosages.41

Regulatory agency and oncology
society recommendations

Despite the ~25% sensitivity of DPYD
testing for prediction of which patients
are at risk of severe toxicity (due in part to
other risk factors or rare DPYD variants),
pre-screening patients prior to fluoropyrimidine treatment for four DPYDLoF variants
(*2A, *13, *9B and HapB3) has recently
been recommended by the EMA.42 The UK
MHRA have followed the same recommendations.43 The UK Chemotherapy Board have
also published guidelines on their website.44
French, German and Belgian jurisdictions have provided consensus documents
regarding testing,45–47 and the province of
Quebec in Canada has implemented this
practice.22 Most recently, the American
Society of Clinical Oncologists has provided
information regarding targeted DPYD
testing.48 Although the Cancer Institute of
New South Wales eviQ resource49 provides
information about testing for DPYD, this test
is not reimbursed in Australia.
In addition, the EMA recommend
endogenous plasma uracil testing prior
to initiating a 5-FU-containing treatment
regimen.42 In the Netherlands, when it is
not possible to undertake genotyping, DPD
enzyme activity testing in leucocytes has
been adopted into clinical practice.17
Of note, uridine triacetate has FDA
approval for treatment of unintentional
overdose of 5-FU/capecitabine. But this
antidote must be administered within 96 h
of overdose, and the effectiveness in patients
with early onset severe-adverse reactions is
less clear.50

New Zealand perspective

As part of the ongoing clinical trial
(ACTRN12617001109392), genotyping for
the four key DPYDLoF variants is currently
being undertaken in New Zealand by
an accredited facility (Grafton Clinical
Genomics). The laboratory-based costs for
this genotyping are relatively low and the
turnaround time within the Auckland region
for a clinical test is expected to be short
(<1–2 days). In addition, a validated liquid
chromatography tandem mass spectrometry

(LCMS/MS)-based assay, which can be used
to measure both plasma 5-FU levels for pharmacokinetically guided dose adjustment, as
well endogenous uracil levels, is currently
available at Canterbury Health Laboratories,
Christchurch, New Zealand.51
To date, most of the studies regarding
DPYDLoF have focused on populations of
primarily European ancestry. The minor
allele frequencies of these alleles are much
lower in individuals of East Asian ancestry
compared with Europeans (Table 1), and a
different prevalence of these genetic risk
factors has also been reported for people
of South Asian ancestry.52 An additional
LoF variant that associates with toxicity
has been identified in people of African
ancestry.53 However, the prevalence of novel
LoF variants in people of Māori or Pacific
Island ancestry, and possible associations
with toxicity risk, are not known.
The antidote (uridine triacetate) is a
high-cost medicine and is not registered in
New Zealand.

Summary

In New Zealand, there is currently no
regulatory obligation to screen for dihydropyrimidine dehydrogenase deficiency prior
to treatment with 5-FU or capecitabine.
However, there is now substantial evidence
that targeted genotyping for DPYDLoF
variants (*2A, *13, *9B and HapB3) followed
by dose adjustment is a cost-effective way to
decrease severe toxicity whilst maintaining
clinical effectiveness. We suggest that it is
now an appropriate time for New Zealand
oncologists to advocate for routine access
to DPYD genotyping within their district
health boards. Furthermore, for patients
receiving continuous infusional 5-FU, access
to TDM should also become part of routine
clinical practice. We also highlight that
moderate renal function appears to be an
under-appreciated non-genetic risk factor.
Finally, although some overseas jurisdictions have recommended using endogenous
uracil levels for phenotyping for DPD deficiency, the prospective validation of this is
currently lacking. Determination of whether
prospective phenotyping with a challenge
dose of thymine is an improvement on
genotyping alone will be reported following
the conclusion of our current clinical trial
(ACTRN12617001109392).
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Quality of life after
oesophageal stenting in
patients with palliative
oesophageal cancer
Cameron Schauer, Anurag Sekra, Ibrahim Hassan,
Yi-Ting Wu, Michael TM Wang, Henry Wei, David McGouran,
Ming Han Lim, Dinesh Lal, Ravinder Ogra
ABSTRACT
BACKGROUND AND AIM: Patients with incurable oesophageal cancer have poor outcomes, with disabling
symptoms and a poor quality of life (QOL), which may be improved by oesophageal stenting. We aimed
to measure change in symptoms related specifically to oesophageal cancer and overall QOL before and
30 days after stent insertion, to measure adverse effects and to define any patient factors that may be
significant in predicting patients who may benefit most.
METHODS: We prospectively enrolled patients in an observational study at Middlemore Hospital, New
Zealand, and administered validated QOL- and symptomatology-based questionnaires before and 30 days
after stent insertion. Additional patient-related demographics, procedural characteristics, adverse events
and outcomes were collected.
RESULTS: Between 31 March 2014 and 3 July 2020, 57 patients were initially recruited. Four patients
withdrew from the study, and 13 patients died before 30 days. Forty patients (29 males; mean±SD age,
72±12 years) completed the study. A significant improvement was noted at one-month post stent insertion
in the overall global QOL score (mean 35 to 46, p=0.01). The most significant score improvements were
seen in dysphagia, trouble eating, trouble swallowing saliva and dry mouth (p<0.001). Physical, emotional,
cognitive and social functioning did not change. Post-procedural adverse events occurred in 17 patients
(43%). A poorer initial level of functioning was associated with reduced improvement in global QOL (p≤0.04).
Patients followed-up died a mean of 2.8 months after insertion.
CONCLUSION: In patients surviving longer than 30 days, there is significant improvement of overall QOL
and dysphagia one-month post oesophageal stent insertion for malignant, palliative dysphagia. Multiple
psychosocial facets were unchanged with this intervention. Stent-related adverse events were common.

O

esophageal carcinoma remains a
leading cause of cancer death worldwide, with over 500,000 cases diagnosed in 2018.1 It is increasing in incidence,
with reports of an annual increase of 4.2%
per year in Australia.2–4 In New Zealand in
1950, the age-standardised registration rate
was 2.2/100,000 with 46 cases diagnosed,
which increased to 4.3/100,000 with 364
cases diagnosed by 2000.5 Despite advances
in diagnosis and screening being available
in some countries, over 50% of patients have
either unresectable lesions or metastasis
at diagnosis.6 Outcomes are poor for these
patients, with an overall five-year survival

of less than 5%.7 In addition, there is a disproportionate incidence in ethnic minorities
with poorer global outcomes.8,9 Averaged
over time, excess mortality is 68% greater
for Māori oesophageal cancer patients,
and patients in the lowest income quintile
experience 10% greater excess mortality
compared to patients in the highest income
quintile.10
Quality of life in these patients may be
poor. Pain, malnutrition and significant
dysphagia are thought to be the most
debilitating symptoms.11 Various endoluminal palliative treatments for dysphagia
have been trialled, including dilatation,
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photodynamic therapy, laser therapy and
brachytherapy.12 However, oesophageal
self-expanding metal stent (SEMS) insertion
has become the most widely accepted
treatment and is thought to improve quality
of palliation.11,13–17 Nonetheless, there are
conflicting data, with some trials utilising
specific comprehensive disease-specific questionnaires, wherein stenting
is shown to even worsen overall quality
of life with inferior outcomes compared
to brachytherapy or thermal tumour
ablation.18,19 No studies have been conducted
to corroborate findings in Australasia,
where health systems may differ not only
in delivery of supportive care, but also in
personal financial cost. This publicly funded
healthcare may reduce financial distress,
which is known to lead to maladaptive
coping and poor subsequent health and
non-health outcomes in palliative cohorts.20
In addition, the additive effect of palliative
care involvement has not been measured.
SEMS insertion also has a known
significant adverse event rate, including
complication during insertion, requirement
for admission post endoscopic procedure,
bleeding, pain, reflux, migration, perforation
and stent failure.21 Given the alternative
options, possible adverse events, limited
life-expectancy and cost, further analysis of
demographic or tumour-related factors that
may assist in patient selection to help decide
which patients may benefit most is currently
limited.
The primary aim of our study was to
assess change in symptoms related specifically to oesophageal cancer and overall
quality of life both before and 30 days
after stent insertion. We wanted to secondarily assess procedural adverse effects and
perform an analysis to define any factors
which may be significant in improving
symptoms.

Materials
and methods
We completed a prospective, observational
study at Middlemore Hospital, Auckland,
New Zealand, from 31 March 2014 to 3 July
2020. This is a tertiary centre servicing a
population of 550,000.
Patients were included if they had a
confirmed diagnosis of oesophageal cancer

and were deemed to be for palliative
care due to either metastatic extension or
co-morbid conditions by a local multidisciplinary team. Patients complaining of
dysphagia to liquids (grade 3) or complete
dysphagia (grade 4)22 were considered for
stenting. Patients were excluded if they
did not consent to enter the study; if they
changed their mind and did not wish to
complete the final questionnaire; or if they
had passed away within 30 days of stent
insertion. Demographic and disease details
were abstracted from clinical notes, and if
the details were unclear, they confirmed
at time of initial interview. Additional
palliative care services were offered
to all patients. Its uptake and length of
involvement was also included.
The study received institutional ethics
approval by the Counties Manukau District
Health Board research review committee,
with all patients enrolled with written
informed consent. All authors had access to
the study data and reviewed and approved
the final manuscript.

Questionnaire

Patients were assessed with two sets of
questionnaires before the procedure in a
one-on-one interview and then via phone
call 30 days post procedure.23 We administered the European Organisation for
Research and Treatment of Cancer (EORTC)
questionnaire for patients with oesophageal
cancer (OES-18) consisting of 18 disease
specific questions 24 and the 30-item overall
quality of life (EORTC QLQ-C30) questionnaire. The scoring was completed using
the EORTC QLQ-C30 scoring manual (third
edition).25 These validated questionnaires
include measurement of emotional and
social performance indices in addition to
physical performance.

Endoscopic procedure

Patients referred by a clinician as either
inpatients or outpatients were considered
for stenting by three main gastroenterologists (AS, DL, RO) experienced in performing
endoluminal stents. All procedures were
performed under conscious sedation with
xylocaine throat spray and intravenous
midazolam and fentanyl. Three main types
of stents were used in this study: Niti-S fully
covered single layer, Niti-S double-layered
stent26 (Taewoong Medical, Seoul, Korea)
and EndoMAXX (Merit Medical). Technique
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of insertion and type of stent insertion was
left to the discretion of the user. Following
insertion, all patients were provided with
a detailed post-stent dietary and pain
management guide.

Statistical analysis

Sample size calculations were conducted
using NCSS PASS 12 (Utah, USA), with
dysphagia score as the designated outcome,
and showed that a minimum of 36 participants was required to detect a change in 15
points before and after stent insertion with
80% power (β=0.2) and a two-sided statistical significance level of 5% (α=0.05). The
standard deviation of normal values was
estimated to be approximately 20 to
25 points.
Statistical analysis was performed using
IBM SPSS Statistics version 26.0 (New
York, USA) and GraphPad Prism version
8.2.0 (California, USA). Data are presented
as mean±SD, median (IQR) or number of
participants (% of participants), unless
otherwise stated. All tests were two-tailed,
and p<0.05 was considered statistically
significant. Comparisons between baseline
and post-treatment symptomology scores
were performed using the paired t-test.
Preliminary univariate linear regression
analysis was used to identify potential
predictors for the change in symptomology
scores. Multivariable linear regression
analysis was then conducted incorporating
relevant variables with a univariate association threshold of p<0.15.

Results
Between 31 March 2014 and 3 July 2020,
57 patients were initially recruited. Four
patients withdrew from the study, and 13
patients died before 30 days. Therefore, a
total of 40 patients (29 males, 11 females;
mean±SD age, 72±12 years) completed
the study. Twenty-three patients (58%)
had co-existing hypertension and 23%
had coronary artery disease and diabetes
mellitus. Histological subtypes included
27 (68%) with adenocarcinoma, 11 (28%)
with squamous cell carcinoma and 2 (5.0%)
patients with other subtypes (Table 1). The
mean stricture length was 5cm, with 63%
of lesions located in the lower third of the
oesophagus. Six patients (15%) received
additional chemotherapy, and 15 (38%)

received additional radiotherapy. Most
patients (80%) accepted and received palliative care input, and 20 of these patients had
their initial consultation while in hospital.
Their average length of involvement was 2.4
months.
A significant improvement was noted at
one-month post stent insertion in the overall
global quality of life (QOL) score (mean 35
to 46, p=0.01). The most significant score
improvements were seen in dysphagia,
trouble eating, trouble swallowing saliva
and dry mouth (p<0.001) (Table 2, Figure 1).
Furthermore, there were significant reductions in nausea and vomiting, appetite loss,
oesophageal pain and choking (all p≤0.03).
Other measured parameters did not significantly alter, such as physical, emotional,
cognitive or social functioning. Stenting did
not improve fatigue, insomnia or constipation, which remained substantial issues.
Post-procedural adverse events occurred
in 17 patients (43%), including pain in seven
(18%), reflux in four (10%), bleeding in two
(5.0%) and stent migration in four (10%). A
total of 16 patients (40%) required further
gastroscopy following stent insertion.
Unadjusted univariate and multivariable-adjusted linear regression analysis
of predictors of change in global QOL and
dysphagia scores are presented in Appendix
Table 1. Multivariable regression analysis
demonstrated that poorer ASA (American
Society of Anaesthesiologists) physical
status classification grading27 and coronary
artery disease were associated with reduced
improvement in global QOL scores (both
p≤0.04), and additional chemotherapy
treatment was associated with greater
reduction in dysphagia scores (p=0.02).
Stents were inserted a mean of 1.5 months
after initial diagnosis of cancer, and patients
followed-up died a mean of 2.8 months after
its insertion (Figure 2).

Discussion
This research demonstrates stenting of
advanced, incurable oesophageal cancer
results in a substantial 30-day improvement
of dysphagia and overall quality of life in
patients surviving to this time. However,
there is little effect on individual psychosocial outcomes. Secondarily, many
patients reported adverse events requiring
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Table 1: Baseline and procedural characteristics of patients. Data are presented as mean±SD, median
(IQR) or number of participants (% of participants).
Parameter

Value

Demographics
Age (years)

71.6±12.1

Male sex

29 (72.5%)

Ethnicity
New Zealand European

22 (55.0%)

Māori

9 (22.5%)

Other ethnicity

9 (22.5%)

Co-morbidities
American Society of Anaesthesiologists (ASA) physical status classification
ASA II

21 (52.5%)

ASA III

15 (37.5%)

ASA IV

4 (10.0%)

Body mass index (kg/m2)

24.6±5.8

Coronary artery disease

9 (22.5%)

Chronic obstructive respiratory disease

5 (12.5%)

Diabetes mellitus

9 (22.5%)

Hypertension

23 (57.5%)

Current smoker

8 (20.0%)

Clinical characteristics
Previous gastroscopy prior to diagnosis

6 (15.0%)

Anti-reflux medication dose
None

9 (22.5%)

20mg

1 (2.5%)

40mg

14 (35.0%)

60mg

2 (5.0%)

80mg

14 (35.0%)

Histology
Adenocarcinoma

27 (67.5%)

Sqamous cell carcinoma

11 (27.5%)

Other histology type

2 (5.0%)

Additional treatments
Chemotherapy

6 (15.0%)

Radiotherapy

15 (37.5%)

Length of palliative care involvement (months)

2.4 (0.8–6.2)
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Table 1: Baseline and procedural characteristics of patients. Data are presented as mean±SD, median
(IQR) or number of participants (% of participants) (continued).
Parameter

Value

Procedural characteristics
Conscious sedation

40 (100.0%)

Image intensifier use

24 (60.0%)

Stent crossing gastro-oesophageal junction

22 (55.0%)

Tumour location
Middle third

15 (37.5%)

Lower third

25 (62.5%)

Stricture length (cm)

5.4±2.2

Stent type
EndoMAXX

22 (55.0%)

Niti-S covered

18 (45.0%)

Stent length
100mm

17 (42.5%)

120mm

16 (40.0%)

150mm

7 (17.5%)

Stent diameter
18mm

31 (77.5%)

24mm

9 (22.5%)

Outcome
Length of hospital admission following stent insertion (days)

1 (0–2)

Complications

17 (42.5%)

Pain

7 (17.5%)

Reflux

4 (10.0%)

Bleeding

2 (5.0%)

Stent migration

4 (10.0%)

Further gastroscopy performed following stent insertion

16 (40.0%)

Time from diagnosis to stent insertion (months)

1.5 (0.5–7.6)

Time from diagnosis to death (months)

7.8 (3.3–13.3)

Time from stent insertion to death (months)

2.8 (1.5–6.3)
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Table 2: Baseline and one-month post-treatment symptomology and quality of life (QOL) scores. Data
are presented as mean±SD.

Parameter

Baseline

Post-treatment

Change

P value

34.6±22.6

45.5±26.9

+10.9±27.4

0.01

Physical functioning

56.8±28.9

55.8±29.9

-1.0±28.9

0.83

Role functioning

49.2±35.8

49.2±34.8

+0.0±31.4

>0.99

Emotional functioning

64.8±26.0

66.9±29.9

+2.1±28.4

0.51

Cognitive functioning

64.2±32.8

66.3±29.6

+2.1±26.7

0.63

Social functioning

50.4±35.7

54.6±36.8

+4.2±40.3

0.51

Fatigue

66.7±27.3

61.4±31.7

-5.3±19.5

0.09

Nausea and vomiting

42.5±28.0

29.2±31.3

-13.3±31.8

0.01

Pain

37.9±32.5

37.1±33.0

-0.8±28.2

0.85

Dyspnoea

30.8±33.2

32.5±32.0

+1.6±35.0

0.64

Insomnia

47.5±36.9

40.8±38.1

-6.7±36.4

0.24

Appetite loss

72.5±34.5

56.7±40.1

-15.8±44.6

0.03

Constipation

47.0±35.6

40.4±38.9

-6.7±37.4

0.31

Diarrhoea

12.5±25.8

6.8±19.0

-5.7±30.1

0.20

Financial difficulties

32.5±35.8

26.5±32.6

-6.0±32.2

0.34

Dysphagia

65.8±27.6

31.1±18.5

-34.7±34.8

<0.001

Trouble eating

68.3±23.8

39.5±25.9

-28.8±27.5

<0.001

Reflux

36.3±37.0

34.6±27.6

-1.7±32.2

0.70

Oesophageal pain

33.1±30.1

24.2±20.4

-8.9±25.6

0.03

Trouble swallowing saliva

47.0±36.4

19.2±31.9

-27.8±48.5

<0.001

Choking

34.2±37.1

12.8±22.4

-21.4±37.5

<0.001

Dry mouth

50.4±38.9

25.6±28.1

-24.8±37.7

<0.001

Altered taste

35.8±38.8

32.5±35.4

-3.4±40.8

0.76

Cough

35.8±37.3

28.2±32.0

-7.6±41.2

0.19

Trouble talking

21.7±31.6

13.7±22.6

-8.0±38.3

0.16

EORTC QLQ-C30
Global health status
Quality of life
Functional scales

Symptom scales and items

EORTC QLQ-OES 18
Symptom scales and items
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Figure 1: Baseline and one-month post-treatment global quality of life and dysphagia scores. Each point
represents the score of an individual patient. Bars represent the mean score, and error bars represent
the standard deviation.

Figure 2: Kaplan–Meier survival curve following initial diagnosis of oesophageal cancer (excludes
death prior to 30 days).
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further medicalisation. Other than initial
poorer overall physical status, there are
no predictive features to indicate which
patients may benefit the most from stenting.
A similar paper from an Indian cohort
using a different brand of SEMS noted
similar findings, but the paper also recorded
significant improvements in fatigue,
insomnia, constipation and financial strain15
The latter may be in part explained by the
New Zealand medical system, whereby
patients are covered by fully subsidised
national healthcare and are therefore not
financially impacted by having to pay for
endoscopy, stenting and supplementary
medical care. Of note, stenting is thought to
be cost effective.17
Another prospective study in malignant
but not palliative dysphagia from America
that only included patients requiring
stenting of the distal third of the oesophagus
or the gastroesophageal junction (GOJ) also
noted improvements in dysphagia and
overall quality of life.28 They noted significant reflux in the first two weeks and
improvements thereafter, which was also
our experience in the 55% of patients in our
cohort in whom the stent crossed the GOJ.
Four patients in our study had very severe
reflux and had a repeat endoscopy for this
reason. In the American cohort, patients
had neoadjuvant chemotherapy, with a
subsequent 63% stent migration rate, which
corresponded to a pathological response
in 85% of these patients.28 Two out of the
four cases of stent migration in our cohort
also occurred in patients receiving chemotherapy or radiotherapy, highlighting the
likelihood of this occurrence in these clinical
situations.
Similar rates of adverse events were also
noted in other studies, including a 21–39%
reintervention rate for stent blockage, overgrowth or migration.15,17,29 A cohort from
the Netherlands using through-the-scope
(TTS) placement noted adverse events in
63%.30 Although we did note a similarly
high rate of adverse events, there were no
instances of aspiration, haemorrhage or
perforation, as noted in 6/32 patients (19%)
in the Dutch study. Unlike in our study,
many of these studies performed pre-stent
dilation,15,18 which, in a malignant stricture,
poses large risks in itself.31 This study
included use of stents containing nitinol,

known for improved conformability and a
smaller profile compared to earlier woven
stainless steel stents described in some of
the previous studies.13,29 Without appropriately designed research, we cannot draw
conclusions about whether this may have
improved safety with less serious adverse
events. Of the 13 deaths prior to one month,
one patient died suddenly after 14 days
of haematemesis, but it was not clear that
this was stent related, and no post-mortem
was undertaken; the other 12 were not
thought to be stent related. Our overall
adverse event rate of 43% is in keeping
with other series32–34 and should be used to
both educate and consent patients to help
manage expectations for this procedure.
This study illustrates the importance of
patency of swallow on overall quality of
life. Dysphagia is known to be an incredibly
disabling symptom, and improvement
of dysphagia (>50% improvement on
EORTC QLQ-OES 18 scale) led to an overall
improvement in quality of life, despite
limited improvement in other important
parameters. Interestingly, although there
was no improvement in overall pain,
there was a small and statistically significant improvement in oesophageal-specific
pain (-9 points, p=0.03). Madhusudhan
and colleagues noted initial worsening of
pain post stent, with a gradual reduction
to baseline levels, but similarly no overall
improvement in scores.15 This should
remind clinicians of the limits of our endoscopic intervention, with the incredible
multifactorial burden and stress of this diagnosis seen in these patients with ongoing
high levels of not only physical pain, but
also emotional, cognitive and social distress,
which we must aim to address with additional supportive care measures.
The mean survival of only 2.8 months
after stent insertion shown in this study
suggests that any additional treatment needs
to be given without delay. Waiting the estimated 4–6 weeks required for improvement
in dysphagia with primary palliative radiotherapy35 is wholly unsatisfactory. This poor
prognosis is in keeping with other large
series.18,29,36 With a meaningful and rapid
improvement in quality of life and short
estimated life expectancy, it could be appropriate to argued for prompter referrals for
palliative stenting. We were able to place all
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the stents under conscious sedation, with
16 patients (40%) discharged as day-cases,
suggesting expeditious referrals could
feasibly be performed quickly. Furthermore,
this study was the first to measure the
additive palliative care involvement,
which was accepted by 80% of patients for
an average of 2.4 months. There was no
significant impact on any quality-of-life
factors with regard to its uptake or length of
involvement.
Poorer overall ASA physical status classification, and coronary artery disease
specifically, were associated with reduced
quality of life scores, reflecting a poorer
outcome in a cohort that (as could be
expected) are co-morbid, physically frail
and diminished. Standard palliative intent
platinum-based chemotherapy may prolong
overall survival by less than one month,
with some additional improvement in
quality of life, including dysphagia. These
changes in quality of life may take some
time to come into effect, and patients may
opt to forgo this option given the known
higher treatment-related toxicity.37 In
our study, only additional chemotherapy
treatment was associated with reduction
in dysphagia scores, whereas concomitant
radiotherapy was not, confirming that
the routine additive effect of radiation is
minimal once a stent is sited.38 We feel that
very frail and co-morbid patients with a
high ASA score in particular should be carefully discussed, informed and consented of
the likelihood of adverse events that may
also require repeat endoscopy, in the context

of possible very short life expectancy and a
lesser improvement of overall quality of life.
Strengths of this paper include use of
detailed validated questionnaires including
the disease-specific oesophageal cancer
(OES-18) score. The prospective nature
allowed for complete and accurate data
collection.
The results of this paper must be interpreted in the context of some important
limitations. Final analysis of these data
excludes 13 patients who died prior to
30-day follow-up, which may lead to possible
bias.
Most notably, potential factors that may
confound emotional and psychosocial
outcomes, such as social support networks,
health literacy, access to healthcare and
financial reserves, were not collected. Additional therapies, such as brachytherapy,
are not widely available in our centre and
therefore additive effects of these interventions that may be beneficial were not able
to be assessed.18,39 It was difficult to discern
causality with some of the adverse events
noted, which may have been related to
disease progression as opposed to the stent
intervention.
In conclusion, despite a considerable
proportion of patients developing stent-related adverse events, there is significant
improvement of overall quality of life
and dysphagia in patients who survive to
one-month post oesophageal stent insertion
for malignant, palliative dysphagia. Multiple
psychosocial facets are not improved with
this intervention.

123

NZMJ 12 November 2021, Vol 134 No 1545
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

clinical correspondence

Appendix
Appendix Table 1: Linear regression analysis of predictors of change in global quality of life and dysphagia scores.

Univariate linear regression

Multiple linear regression

Standardised
coefficient

P value

Standardised
coefficient

P value

Age (years)

-0.131

0.42

-

-

Male sex

-0.079

0.63

-

-

New Zealand European

-0.014

0.93

-

-

Māori

-0.107

0.51

-

-

Other ethnicity

0.124

0.45

-

-

ASA physical status classification grade

-0.320

0.04

-0.381

0.002

Body mass index (kg/m2)

0.180

0.27

-

-

Coronary artery disease

-0.247

0.12

-0.311

0.04

Chronic obstructive respiratory disease

-0.153

0.35

-

-

Diabetes mellitus

-0.015

0.93

-

-

Hypertension

-0.143

0.38

-

-

Current smoker

-0.067

0.68

-

-

Previous gastroscopy prior to diagnosis

-0.084

0.61

-

-

Anti-reflux medication dose (mg)

-0.201

0.22

-

-

Adenocarcinoma versus squamous
cell carcinoma histology type

0.128

0.44

-

-

Additional chemotherapy

0.048

0.77

-

-

Additional radiotherapy

-0.146

0.37

-

-

Middle versus lower third tumour
location

0.005

0.24

-

-

Stricture length (cm)

-0.030

0.88

-

-

EndoMAXX versus Niti-S covered stent
type

-0.052

0.75

-

-

Length of palliative care involvement
(months)

-0.136

0.42

-

-

Change in global quality of life score

Ethnicity
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Appendix Table 1: Linear regression analysis of predictors of change in global quality of life and dysphagia scores
(continued).

Univariate linear regression

Multiple linear regression

Standardised
coefficient

P value

Standardised
coefficient

P value

Age (years)

0.095

0.56

-

-

Male sex

0.120

0.46

-

-

New Zealand European

0.078

0.63

-

-

Māori

0.094

0.56

-

-

Other ethnicity

-0.188

0.25

-

-

ASA physical status classification
grade

0.267

0.10

0.199

0.18

Body mass index (kg/m2)

-0.140

0.39

-

-

Coronary artery disease

0.039

0.81

-

-

Chronic obstructive respiratory disease

-0.140

0.39

-

-

Diabetes mellitus

0.057

0.73

-

-

Hypertension

0.174

0.28

-

-

Current smoker

-0.032

0.85

-

-

Previous gastroscopy prior to diagnosis

-0.027

0.87

-

-

Anti-reflux medication dose (mg)

-0.125

0.44

-

-

Adenocarcinoma versus squamous
cell carcinoma histology type

-0.234

0.16

-

-

Additional chemotherapy

-0.429

0.006

-0.368

0.02

Additional radiotherapy

0.125

0.44

-

-

Middle versus lower third tumour
location

0.251

0.14

0.121

0.43

Stricture length (cm)

0.236

0.15

-

-

EndoMAXX versus Niti-S covered stent
type

0.109

0.52

-

-

Length of palliative care involvement
(months)

-0.0234

0.89

-

-

Change in dysphagia score

Ethnicity
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Pheochromocytoma in
pregnancy: a case report
Jignal Bhagvandas, Sylvia Lin, Richard Foon
ABSTRACT
A case of large 11cm phaeochromocytoma at 35 weeks with preceding diagnoses of pre-eclampsia and
gestational diabetes (GDM), which confounded initial management.

P

haeochromocytoma in pregnancy is
rare, with an incidence of 0.007%,1 but
carries high mortality of 40–50% if untreated.2 Our case highlights the diagnostic
challenges and complexity of management.
A 24-year-old primigravida presented
at 33+2 weeks with symptoms of anxiety,
nausea and vomiting. Her blood pressure
was 206/90mmHg. She had persistent sinus
tachycardia but an otherwise normal examination. The bloods were unremarkable, but
proteinuria was evident (protein creatinine
ratio 134.9mg/g). A large for gestation fetus
was identified (>95th percentile, estimated
fetal weight 3082g). OGTT at 34 weeks
confirmed gestational diabetes (GDM).
Pre-eclampsia was diagnosed and oral
labetalol commenced. Blood pressure on the
ward was labile and her sinus tachycardia
persisted. Once her symptoms and hypertension settled, she was discharged on oral
labetalol.
At 35 weeks she re-presented with intermittent headaches, ongoing anxiety, a
systolic pressure of 210mmHg (the diastolic
was not recorded) and ongoing maternal
tachycardia, which prompted further investigation. IV hydralazine and magnesium
sulphate were commenced for acute hypertensive control and eclampsia prevention.
She was found to have paroxysmal hypertension and no excessive weight gain despite
diagnosis of GDM and pre-eclampsia on
assessment by the endocrinologist.
On investigation, plasma normetanephrines were raised (58,153pg/mL) and she had
newly deranged liver function tests but no
other evidence of end organ damage. Ultrasound revealed a 9x8x11cm right suprarenal
mass.

Upon suspecting phaeochromocytoma,
phentolamine and magnesium infusion was
commenced and the patient was admitted to
ICU. Initially, the plan was made for phentolamine for seven days prior to surgery.
However, the next day, following a multi-disciplinary team (MDT) discussion including
anaesthetics, obstetrics, endocrinology
and obstetric medicine, a lower segment
caesarean was performed under general
anaesthesia at 36+6 weeks with ongoing IV
phentolamine infusion and magnesium. The
indication was suboptimal control of blood
pressure in pregnancy and risk of severe
morbidity and mortality to both mother
and fetus. Efforts were made to minimise
pressure exerted on the tumour at delivery.
There were no episodes of labile blood
pressure intraoperatively, and a well male
infant of 3,395gm was delivered by forceps
via hysterotomy without fundal pressure.
Post-partum MRI revealed imaging
consistent with a phaeochromocytoma.
The patient underwent successful transperitoneal laparoscopic excision of adrenal
tumour two months later and T2Nx phaeochromocytoma was confirmed. Family
history and genetic testing for common
susceptibility genes were negative and she is
receiving ongoing endocrinology follow-up.
Diagnosis of phaeochromocytoma can
be difficult in pregnancy. More common
causes of hypertension, such as pre-existing
hypertension and pregnancy-related hypertension, are difficult to differentiate from
rare causes such as phaeochromocytoma.
Labile, paroxysmal, difficult-to-control blood
pressure associated with additional features,
including palpitation/tachycardia, flushing,
sweating and light-headedness, should
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prompt further investigation.3 Fifty percent
experience sustained hypertension, 35–45%
paroxysmal hypertension and up to 50%
are found to have orthostatic hypotension.5
Presence of proteinuria does not exclude
the diagnosis and is not uncommon,4 as an
altered renal function can be attributed
to catecholamine-mediated renovascular
changes found to reverse after tumour
removal.4 GDM is also common and reported
in a third of cases. This may be explained
by altered glucose metabolism by inhibition
of insulin secretion or induced insulin
resistance.3,4
Twenty-four-hour catecholamine urine
collection is recommended, as pregnancy
does not elevate urinary catecholamine
levels within the diagnostic range for
phaeochromocytoma. Plasma metanephrines can be considered, but specificity is
low (85–89%). False positives are reported
with concurrent use of antihypertensives or
incorrect collection method. MRI is advised
over USS as the gravid uterus can make visualisation difficult.3
The primary goal is to prevent complication from hypertensive crisis. Although
catecholamines do not cross the placenta
into the fetal circulation, the paroxysmal hypertension can lead to placental
abruption as rebound hypotension causes

severe hypoxia and fetal demise.3 Medical
treatment with alpha-blockade should be
started as soon as diagnosis is made. Caution
should be given before prescribing betablockade; if administered alone, it may
cause precipitous blood pressure rise due
to unopposed alpha-adrenergic effects, as
observed in our case.3 Other commonly used
medications, such as oxytocin, methyldopa
and anaesthetic agents, should also be
avoided.5 Surgery is the definitive treatment.
Successful adrenalectomy has been reported
in the second trimester.3 In cases of later
gestation diagnosis, the general consensus
is for adrenalectomy after an elective
caesarean section (CS). Vaginal delivery is
associated with a higher mortality (31%)
compared with CS (19%).3 Vaginal delivery
is considered in multiparous mothers
who have had rapid, safe deliveries.5 The
evidence for timing of delivery, adrenalectomy and mode of delivery is based on
case reports and remains an area of ongoing
research.
Our case demonstrates the importance
of considering the diagnosis of phaeochromocytoma in the context of resistant
hypertension or pre-eclampsia in the
third trimester. A careful, individualised
approach with MDT collaboration is
required.
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Michael King: prolific
researcher and one of the
first doctors to “come out”
1950–2021

MD, PhD, FRCGP, FRCP, FRCP

R

enowned as brilliant, kind, and
humorous, Michael King helped to
transform University College London’s
division of psychiatry into an international
centre of excellence. A gay man, he was
among the first doctors to “come out.” In
characteristic forthright and courageous
fashion, he attacked medicine for perceiving homosexuality as a diagnosis to treat.
Speaking on a podcast for the University of
Melbourne in 2017, he said: “I think it’s been
one of the most stigmatising prejudicial
things to have happened.”
The popular perception may be that
society is increasingly more accepting of
diversity, but King questioned how much
deep-rooted prejudice had been exorcised,
fearing that Russia and some east European
countries had gone backwards because of
their homophobic leaders.

He said: “Homophobia from childhood
onwards has severe and long-lasting effects,
making people vulnerable to suicide, even
people who seem to be in stable relationships. Parental attitudes and support is
one of the strongest predictors of trouble
in youth or in your 20s as a gay person. An
accepting parent can reduce your risk of
suicide attempts by 50–70%.”

Gentle ferocity

As a debater King was known for
disarming his opponents by the gentle
ferocity of his curiosity. His friend and
fellow psychiatrist Helen Killaspy, also of
UCL, recalls a House of Lords debate when
King underlined the dangers of reparative
therapy—attempts to change a person’s
sexual orientation from homosexuality or
bisexuality to heterosexuality.
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She said: “We never had a chance of
winning the debate. The numbers were
stacked against us, but the opposing speakers
could not but warm to questions from
Michael such as: ‘But why do you think like
this?’ He was so calm and non-defensive.

In the 1990s he was instrumental in
changing how the cause of death was
recorded for patients with HIV/AIDS to
mitigate the associated stigma without
compromising the collection of accurate
statistics.

“He had an insatiable interest in people
and brought this to his work, combining his
natural curiosity and humour with methodological rigour.”

He and Gillian Mezey, now professor of
forensic psychiatry at St George’s Hospital,
London, co-wrote Male Victims of Sexual
Assault, and contributed towards changes
in the legal definition of male rape. King
and Mezey were among the first to examine
the impact of male sexual assault on mental
health.

King was far more than a gay crusader. A
prolific researcher, with 796 peer reviewed
publications, and more due posthumously,
he supervised 30 doctoral students and was
influential in attracting and supporting
the development of junior clinical and
non-clinical academics in psychiatry.
Speaking French, German, and Spanish, he
started numerous longstanding international collaborations in Australasia, Europe,
India, and South America.

Life and career

The son of a New Zealand farmer, Bruce
King, and his wife, Patricia, young Michael
studied zoology at Canterbury University,
Christchurch, before qualifying in medicine
in Auckland and training there as a
physician. He moved to the UK in 1976 to
study general practice.

In 2001, King co-founded the Royal College
of Psychiatrists’ special interest group on
LGBT mental health, remaining an active
member until a few weeks before his death.
He met his life partner, Irwin Nazareth,
in 1984 at the Gay Medical Association.
Nazareth is professor of primary care and
population sciences at UCL. Having celebrated their civil partnership in 2006 they
married in 2017. King leaves Nazareth, two
nieces, and a nephew.

He trained in psychiatric epidemiology
at the GP research unit at the Institute
of Psychiatry, London, and gained an
MD (University of Auckland, 1986) and
a doctorate (University of London, 1989)
before he became a senior lecturer in the
department of academic psychiatry at the
Royal Free Hospital School of Medicine. He
took over as head of department in 1996.
His numerous contributions to psychiatry
encompassed risk prediction for mental
disorders, evaluation of talking therapies
and other complex interventions, end-of-life
care for cancer patients, and religious and
spiritual beliefs in mental wellbeing.
An excellent clinician, he founded the
psychosexual service at Camden and
Islington NHS Foundation Trust, where he
was consultant psychiatrist for 30 years.

Appearing frequently in custody cases
with lesbian and gay parents, King also
helped to change the popular perception
that children with gay parents were at risk.
He also gave expert evidence to the Church
of England Synod on same-sex marriage and
the ordination of LGBT ministers. Although
he was not a theologian, he quoted elegantly
from the Bible—a reflection, friends say, of
an exceptionally widely read man.

In 2019 King contracted a non-tuberculous mycobacterium (NTM) infection, later
found to be linked to an extremely rare lung
condition, pleuroparenchymal fibroelastosis
(PPFE). Until 2017 only 100 cases of PPFE
were thought to have been identified, leaving
patients feeling isolated. Highlighting his
positive approach to life, King founded the
first NTM patient support group, NTM Patient
Care UK (www.ntmpatientcare.uk).
Michael King (b 1950; q Auckland, New
Zealand, 1975; MD, PhD, FRCGP, FRCP, FRCP),
died from pleuroparenchymal fibroelastosis
on 20 September 2021.
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100 years ago

Case of Foreign Body in the
Right Lower Lobe Bronchus
1921

B

y T. A. MacGibbon, M.D., F.R.C.S.E.

Dr. F. V. Bevan-Brown sent Miss
L. A. B., aged 30, with the following
notes: “Miss B. was undergoing treatment
for dyspepsia. She had a septic lower molar
tooth, which was extracted, under gas
anæsthesia, by a competent exodontist. The
tooth was a mere shell with a large amalgam
filling. The extraction was very difficult, the
tooth breaking in the process. The dentist
was not certain that he had recovered every
piece. He X-rayed the upper half of the chest,
but found no evidence of any foreign body
in the main air passages. The following day
the patient developed a troublesome dry
cough, and a sense of irritation in the throat.
There was some pharyngitis secondary
to the pus from the septic stump, and this
was considered sufficient to account for
the cough, since careful examination of
the chest revealed no abnormal signs. The
patient did not report herself for nine days,
during which she had coughed incessantly,
and had become rather exhausted. There
were still no physical signs in the chest, but
a sign of considerable omen had by now
developed, namely, fœtor of the breath. The
cough was mostly dry, with, occasionally, a
little muco-pus. An X-ray examination of the
whole chest was now made, and a foreign
body was clearly visible lying low down in
the right lung, one inch and a-half above the
dome of the diaphragm. It was the size of a
pea, and so opaque that it was considered to
be a piece of amalgam, and not a portion of
the tooth.”
During the evening of the day, after I had
examined the photograph, the patient was
taken into the theatre of the Christchurch
Hospital, and an attempt was made to locate
the foreign body by means of Chevalier-Jackson’s instruments. The patient was placed
in the supine position, and the pharynx
and hypo-pharynx painted with 10 per cent
solution of cocaine. Dr. Hamilton Gould then
took charge of the head which was brought

over the end of the table. Jackson’s laryngoscope, with distal illumination, was passed
down to the entrance of the larynx, the
bronchoscope, also with distal illumination,
passed down inside the laryngoscope and
through between the cords into the trachea.
The slide of the laryngoscope was withdrawn, and the laryngoscope removed. The
bronchoscope was slowly pushed down until
the carina was encountered. Dr. Gould then
inclined the head and neck to the left, and
the tip of the instrument slipped easily into
the right bronchus and down the mainstem
bronchus to the lower lobe bronchus. Here
pus was found, and removed after Jackson’s
simple but ingenious method. The body as
not found, and it was decided to wait.
Two evenings later a second attempt was
made to remove the piece of amalgam. The
instrument was introduced as before, quite
easily, but this time the patient was laid
across the X-ray couch. More muco-pus was
pumped out, and the small bronchus, in
which the body was lying, was recognised
by the pus oozing from it. The tip of the tube
was now found lying over the amalgam,
but this could not be felt or seen with
forceps. This effort was also abandoned.
The following night the same procedure was
gone through. Now a right angled probe
was passed over the cartilagenous lip of the
bronchus and the foreign body tilted into
the lumen. Jackson’s forceps were passed,
and the foreign body grasped and removed.
The patient bore the operation well, and
said there was no pain experienced after the
discomfort of passing the tube through the
glottis. No anæsthetic, beyond the concainising of the hypopharynx, was used.
The patient was taken back to bed and
placed in a steam tent. Dr. Bevan-Brown’s
subsequent notes:
“Hoarseness and soreness on swallowing
were present for two or three days after
the removal of the foreign body, but the
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patient’s general condition was satisfactory.
The temperature remained normal, the
cough grew less severe, and there was
very little expectoration. The fœtor gradually improved. She was very thin and
weak, however, due chiefly to her chronic
dyspepsia and exhaustion following a
fortnight of incessant coughing. An X-ray
examination of the chest, a week after the
bronchoscopy, shewed everything clear.
The infiltration previously seen round the
foreign body had dispersed. A few days
later, however, pain began to develop in the
right chest, and there was evening pyrexia
ranging from 90 degrees F., to 100 degrees F.
for four or five days. This and the pain both
eventually subsided without giving rise to
any abnormal physical signs. The patient is
now—six weeks from the operation—definitely better in every way.”

This is the first time I have removed
a foreign body from the lung of a living
subject. This foreign body was difficult to
remove because of its weight and smallness,
and because it lay out of sight in a branch
bronchus. The operation confirmed my
opinion that distal illumination was better
than proximal. With the proximal light
one’s instruments and fingers constantly
interfered with one’s vision, and the carrier
interfered with the insertion of forceps and
probes. Further, Jackson’s instruments are
so made that trauma is almost exceptional,
while Brüning’s instruments, unless in the
hands of much practised manipulators,
seemed to invite damage.
My thanks are due to Dr. Hamilton Gould
for ably assisting me. Jackson used to say:
“It’s team-work, gentlemen.”
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