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23 years of managing diabetic ketoacidosis at Auckland
Hospital
Geoﬀrey Braatvedt, Amelia Tekiteki, Holly Britton, John Wallace, Manish Khanolkar
We aim to examine the length of stay and need for intensive care of people admitted with
diabetic ketoacidosis (DKA) to a single centre between 1988 and 2011. DKA remains an
important reason for admission to this hospital, but the severity of DKA at presentation
has reduced over time. The need for intensive care admission and length of stay has fallen
dramatically.

Screening for diabetes in pregnancy in a regional area with a
high Māori population
Barbara Daly, Isabel Raiman, Jennifer Goodson
Gestational diabetes is increasing globally mainly due to the obesity epidemic. The Ministry of
Health recommends that all pregnant women are screened for prediabetes and type 2 diabetes
in early pregnancy, and for women with blood glucose levels, to be screened for gestational
diabetes to reduce maternal and infant complications during pregnancy and birth. Despite
this recommendation, only 56% of Māori women compared with 76% of European women
were screened for diabetes in a regional area with a high Māori population. It is important for
women to know if they have prediabetes or diabetes in pregnancy so they can receive appropriate support and health care to ensure a healthy pregnancy and infant, and to make lifestyle
changes to reduce their risk of getting type 2 diabetes following birth.

Unhealthy food marketing to New Zealand children and
adolescents through the internet
Stefanie Vandevijvere, Karuna Sagar, Bridget Kelly, Boyd Swinburn
Compared to traditional media, the internet allows food marketers to use engaging techniques to directly interact with children. A wide range of marketing techniques and features
were identiﬁed on food brand websites. Food marketing on popular non-food websites
among children and adolescents was however low. Additional assessment of food marketing
to children through social and other digital media is recommended.

Psychosocial enhancement of the Green Prescription for
obesity recovery: a randomised controlled trial
Doug Sellman, Ria Schroder, Daryle Deering, Jane Elmslie, James Foulds, Chris
Frampton
Obesity is arguably the number one health problem in New Zealand, although treatment
options are limited. The Green Prescription is a key government-funded health promotion
programme for which the most common referrals are people with overweight problems.
This study found that Green Prescription alone brought about an average of less than 1kg
per participant (0.7kg) at 12 months. However, when Kia Ākina was added, the weight-loss
achieved was 5x greater, along with improved conﬁdence about recovering from obesity in
the future, better quality of life measures and overall satisfaction with the assistance received
by participants. Kia Ākina is a small low-cost recovery network based on addiction principles,
which offers ongoing support and encouragement to its participants. Further research and
development of Kia Ākina to improve its weight-loss outcomes is needed before it is expanded.
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Ethnic and geographic variations in the incidence of
pancreatitis and post-pancreatitis diabetes mellitus in New
Zealand: a nationwide population-based study
Sayali A Pendharkar, Juby Mathew, Jinfeng Zhao, John A Windsor, Daniel J Exeter,
Maxim S Petrov
Previous research on pancreatitis in New Zealand was under-representative of minorities
and underserved populations, particularly the Māori and Paciﬁc people. Also, a recent study
by World Health Organization showed that population-based data on acute pancreatitis and
chronic pancreatitis are available for every region except for Australasia and Africa. Given that
Māori and Paciﬁc people are most prone to developing chronic metabolic diseases, determining
true nationwide burden of these diseases is important, as these diseases have a large impact
on healthcare policies and budgets. Awareness of these diseases is crucial to help prevent and
develop treatment strategies for everyone, but particularly for Māori and Paciﬁc people, who
are worst affected.

Long-term survival following diabetic vitrectomy
Bia Z Kim, Kuo-Luong Lee, Stephen J Guest, David Worsley
Complications of diabetes in the eye can be vision-threatening but also life-threatening.
Nearly a third of diabetic patients undergoing surgery for the ocular complications die within
ﬁve years following surgery, at around 60 years of age. The poor survival rates are associated
with severe systemic complications, such as kidney disease. These complications of diabetes
are preventable with careful regular monitoring and appropriate treatment that is closely
shared across various medical specialties.

Prevalence of diabetic retinopathy at ﬁrst presentation to the
retinal screening service in the greater Wellington region of
New Zealand 2006–2015, and implications for models of retinal
screening
Lily YL Chang, Arier C Lee, Wilson Sue
Blindness due to diabetic retinopathy (DR) is the most common cause of newly reported cases
of visual loss in working-age adults (20–74 years of age), which has debilitating implications
to daily living, as well as the ability to remain in the workforce. The aim of the paper is
to provide New Zealand-speciﬁc prevalence of DR in patients at ﬁrst presentation for eye
screening in the greater Wellington region, with the intent of service evaluation. This is a
retrospective study using data collected from patients newly referred DR screening between
2006–2015. This study identiﬁed a large proportion (97.7%) of patients with non-sight-threatening or no DR, who can be managed in the community by primary care providers, and do
not require referral to secondary care ophthalmology. In addition to early detection of DR, the
optometrist-based DR screening service in the greater Wellington region is an early opportunity for patient education, and provides a feasible solution to alleviate the volume of DR
screening that currently strains ophthalmology services in public hospitals.
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Discharge outcomes of patients referred to specialist eye clinic
from diabetic retinopathy screening in Northland (2014–15)
Pragnya Jagadish, David Dalziel
The study was a retrospective analysis of 98 patients seen at specialist eye clinic after being
referred from diabetic retinopathy screening (DRS). We found that 45% of the patients were
re-enrolled back into DRS after being seen in specialist clinic and 49% stayed under specialist
clinic for further treatment. Only 5.9% patients were not re-enrolled back to DRS after being
seen in specialist eye clinic. Non-attendance at clinic appointments was high among the Māori
population.

Proposed new industry code on unhealthy food marketing to
children and young people: will it make a difference?
Boyd Swinburn, Stefanie Vandevijvere on behalf of submitting health professors
The Advertising Standards Authority recently reviewed its self-regulatory codes on food
marketing to children and have proposed a new single code. Over 70 health professors
provided a submission to this process, and in this paper analyse the proposed new code. They
ﬁnd that there are no improvements or uncertain improvements over the previous codes and
that children will continue to be heavily exposed to unhealthy food marketing—especially
adolescents (not covered in the code), through sponsorship and package labelling (excluded
from the code) and at peak TV viewing hours and through social media (unsatisfactory deﬁnitions in the code). The health professors are calling for government to take the lead and
develop a stronger regulatory environment to protect children.
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Six new studies about
diabetes: what can we learn
that might beneﬁt Māori and
Paciﬁc people?
Timothy W Kenealy, Nicolette F Sheridan, Brandon J Orr-Walker

T

his edition of the Journal includes ﬁve
observational papers on aspects of
diabetes epidemiology and service delivery in New Zealand, and one randomised
controlled trial of an obesity intervention.
We shall refer to these as papers on retinopathy,1 vitrectomy,2 pancreatitis,3 gestational diabetes (GDM),4 diabetic ketoacidosis
(DKA)5 and enhanced Green Prescription
(the obesity intervention trial).6 The papers
collectively represent a welcome contribution to the diabetes literature. It is heartening to see audit and research into diabetes in
New Zealand across a wide range of topics,
disciplines and institutions.
We have chosen to consider what these
papers say, and where they could lead,
in respect to one of the most intractable
problems with diabetes in New Zealand—
the unfair burden of diabetes on Māori
and Paciﬁc peoples. This disproportionate
burden has been reported for at least
30 years7 and Māori diabetes has been a
national priority since at least 2001.8 Despite
real efforts and some successes,9,10 even
those who have contributed enormously
will agree that the net effect remains incomplete and inadequate. We consider each
paper in turn, recognising that we do not
necessarily address the issues of central
interest to the authors.
Retinopathy paper.1 Māori and Paciﬁc
people attending for ﬁrst retinal screening
have similar or higher rates of retinopathy
than New Zealand European. The only
potentially changeable risk factor identiﬁed
was improved glucose control. Retinopathy
rates were calculated after excluding 28%
of people due to incomplete data and the
27% who did not attend, including 44%
of Māori who did not attend. The authors

muster arguments for a community optometrist-based retinal screening. We would
argue that no service is acceptable with this
level of missing data and non-attendance.
Both issues need attention that is likely to
involve further audit and research.
Vitrectomy paper.2 Māori have a disproportionate rate of vitrectomy, and non-New
Zealand European have reduced survival
after vitrectomy (hazard ratio 2.2 for
mortality compared with New Zealand
European). The only potentially changeable
risk factor identiﬁed was an association
with renal failure, itself dependent on
blood pressure, glucose control and other
known risk factors including ethnicity.
We already know that Māori and Paciﬁc
develop diabetes up to 10 years earlier
than New Zealand European, and that they
progress faster to cardiovascular disease11
and renal failure.12 At the level of the individual patient, vitrectomy is a marker on
the road to perdition and should trigger
specialist diabetes review. At a population
level the vitrectomy data supports a strong
case for preferential allocation of people
and resources, and probably new population-based and community-based strategies,
to address Māori and Paciﬁc diabetes.
Pancreatitis paper.3 Māori have the
highest reported rate of acute pancreatitis
worldwide. No potentially changeable risk
factors were identiﬁed in the data analysis,
although uneven geographical distribution
may point to regional differences in service
access and delivery, and the literature
cited suggested other risk factors including
alcohol. Overall rates of hospital admission
for pancreatitis are likely to be accurate.
Distinction between acute and chronic
pancreatitis, based on discharge codes,
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must be less deﬁnitive, and a diagnosis of
diabetes any time after pancreatitis must
be a tenuous link as diabetes is much more
common than pancreatitis. Nevertheless,
our comments are essentially the same
as for vitrectomy—hospital admission for
pancreatitis or diabetes should trigger a
specialist diabetes review.

other words, one ought to help if one can
and to the extent one can.”16 Secondly, we
would argue that the academic community
has its own speciﬁc imperative to translate
their ﬁndings into real-world justice.17 We
ﬁnd the current papers, as a group, relatively
weak on implications in general, especially
as they relate to Māori and Paciﬁc diabetes.

GDM paper.4 Screening rates for GDM
were 76% for New Zealand European
women and 56% for Māori women.
No potentially changeable risk factors
were identiﬁed. The obvious ﬁrst step
to improving Māori screening rates is to
establish universal screening, rather than
targeted screening, in line with current
guidelines.13 After that it is important to
re-audit screening rates by ethnicity and
actively manage any ongoing differential.
This may require prioritising resources to
screening Māori women.

A raft of known service strategies could
help address the burden of diabetes for
Māori and Paciﬁc. We have noted the need
for universal screening for GDM, for using
clinical events to trigger specialist review
and the need to prioritise resources to
Māori and Paciﬁc. A longer list includes
using community health workers, self-management support, devolving services
to Māori and Paciﬁc providers, health
services that are free to the user, systematic
(universal) processes in primary and
secondary care, tighter integration between
primary and secondary care, and public
reporting of service and outcome measures
from primary and secondary care.

DKA paper.5 Māori and Paciﬁc rates of
DKA in adults have not obviously changed
over time, but this condition is primarily
due to type 1 diabetes where the proportions of Māori and Paciﬁc are relatively low.
It remains important to routinely cut audit
and research results by ethnicity.
Green Prescription paper.6 Most of the
participants did not have diabetes (personal
communication D Sellman, 2017) but mean
BMI was about 40, and any intervention that
can improve obesity at this level is relevant
to diabetes prevention and management.
The study was well-conceived and well-conducted and, given the theoretical basis
of the trial, it was reasonable to combine
ethnic groups. However, in trials where
intervention effect might be different by
ethnicity, ie most trials, we should include
suﬃcient numbers of Māori and/or Paciﬁc
people to achieve “equal explanatory power”
compared to New Zealand European.14
If the purpose of health services research
is to “pursue knowledge that will inform and
inﬂuence health policy, practice and service
innovation”,15 whose job is it to take the
ﬁndings from these papers and elsewhere
and work to improve outcomes for Māori
and Paciﬁc with diabetes? Firstly, all of us.
“One has a moral obligation to consider
helping alleviate suffering of individuals
wherever one ﬁnds them, in light of and
commensurate to one’s capacity to do so. In

Each of these service strategies can be
tested and reﬁned by audit and research. We
have already noted the need for routine and
repeat audits, for routinely cutting audit and
research data by ethnicity, and including
suﬃcient numbers of Māori and Paciﬁc in
intervention trials. We suggest that audit
and cross sectional studies have maximum
value only when repeated after an attempt
to improve practice, and longitudinal studies
have maximum value only when they
can explore the effects of service change.
Research funders and commissioners could
more actively mandate dissemination and
implementation of existing research and
new ﬁndings as they arise. The remaining
requirements for the researcher consist of
nothing less than excellent practice that
includes: selecting a research topic based
on potential to improve service or fairness;
collecting data on factors that may be
explanatory and changeable and consider
these factors in their literature review,
analysis and discussion; and actively disseminate ﬁndings to policy makers, funders and
service providers.
The remaining requirements for policy
makers, funders and service providers are to
wisely enact the “best-available” evidence,
rather than waiting for “best” evidence
before changing policy or practice. They
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might reﬂect that the status quo generally
has a minimal evidence base and that
optimal health service delivery is likely to be
accumulated from decades of incremental,
systematic research, not something tried
once then dropped.18
The role of audit and research in respect
to health service and equity is to look at

what we are doing to see if we can improve
it. In addressing the unfair burden of
diabetes on Māori and Paciﬁc, we see
excellent practice, and excellent research
and evaluation, already in use sometimes in
some places. Our plea is for more universal
application, “doing science to reduce social
inequalities in health while also doing
excellent science.”16
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Patchy advances in child
health hide a systematic
failure to prioritise children
in public policy
Amanda J D’Souza, Louise Signal, Richard Edwards

R

ecent years have seen some welcome
advances in child health in New
Zealand, and some hard-fought gains
in public policy. These achievements should
be recognised and celebrated. For example, once unbelievably low, immunisation
coverage is now soaring. Children have
better legal protection from assault and
better access to primary care. New Zealand’s
child mortality rate has declined, although
it is still twice that of the best-performing
countries. There have also been encouraging
developments relating to whānau ora and
vulnerable children, including structural
changes for the child protection system. A
promising change is the creation of ‘VOYCE Whakarongo Mai’, an independent organisation to ensure the voices of children in care
are heard. Notably, the new Prime Minister
Bill English appointed a Minister for Children in his Cabinet reshuﬄe in December,
although it is unclear the extent to which
this role will be focused on all children and
accompanied by a dedicated government
unit or Ministry with suﬃcient resourcing to
introduce real change.
However, important questions remain
such as: to what extent has overall child
health improved; are the underlying social
and environmental drivers of health and
wellbeing being adequately addressed; and
does New Zealand have a political culture
and policy process that appropriately prioritises the wellbeing of children?
Childhood obesity has increased signiﬁcantly in New Zealand in recent years. It
is an example of a speciﬁc health issue for
which effective action is urgently needed.
The Childhood Obesity Plan, launched by
the Health Minister in 2015, was a welcome
development. Unfortunately, the plan

neglects to include many of the important
evidence-based policy interventions recommended by the World Health Organization’s
Commission on Ending Childhood Obesity,
chaired by Sir Professor Peter Gluckman,
the Prime Minister’s Chief Science Advisor.1
That Commission called for comprehensive
government-led action that encompassed
the creation of healthy food environments
for children, through policy interventions like a sugary drinks tax, and reduced
exposure of children to unhealthy food and
beverage marketing.
This week’s letter from 73 health
professors highlights the New Zealand
Government’s failure to act on this advice.2
The Professors decry the failure to protect
New Zealand’s children from unhealthy
food and other marketing. The increasing
ubiquity of this marketing and complexity
of the policy task is highlighted by Vandevijvere and colleagues3 in their new study
outlining unhealthy food marketing on
the Internet and in new media, and by
Chambers et al,4 highlighting how sports
sponsorship is used to advertise alcohol,
including to children.
Unfortunately, such speciﬁc policy
inadequacies are repeated by failures
to effectively address key social and
economic determinants of child health
and wellbeing, such as child poverty and
inadequate housing. These are not hypothetical concerns; New Zealand’s once
proud reputation of being a great country
for children has been seriously eroded over
the last 25 years.5 Despite good evidence
of its far-reaching consequences, the most
recent data from the Ministry of Social
Development show that 28% of New Zealand
children still live in households that meet

12

NZMJ 17 February 2017, Vol 130 No 1450
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

EDITORIAL

the criteria for income poverty. 6 Homelessness has increased and more than half
of the 41,000 homeless New Zealanders
are children and youth.7 Almost half of
all Paciﬁc children live in overcrowded
housing.8 New Zealand is yet to adequately
address the enormous rise in serious infectious diseases in childhood that started in
the 1990s.9 Indeed, childhood hospitalisation
rates for serious skin infections, bronchiolitis, bronchiectasis and dental caries
increased during the 2000s.8,10 Compared to
other advanced economies, New Zealand
has one of the highest rates of child
maltreatment, the third highest rate of child
obesity and the highest rate of youth suicide.
Huge ethnic and socioeconomic disparities
persist for all of these conditions.8,10
The causes of these problems are likely
complex, however, many of New Zealand’s
current policy settings represent missed
opportunities for disease prevention and
the promotion of healthy development and
child wellbeing. This suggests that protecting
children’s wellbeing and supporting parents
and families has inadequate priority
within the political and policy process. Too
many children, parents and caregivers
are living in stressful circumstances that
are hazardous to health, and do not have
suﬃcient access to resources, supports
and health-promoting environments.11
There is increasing recognition of systemic
institutional failures; the maltreatment of
children in the care and protection system
is especially salient, however, the lack of
a child-centred approach to policy formulation appears more widespread.
This month the Children’s Commissioner
expressed shock at the lack of consultation
with children regarding amendments to
the Education Act despite children being
primary stakeholders.12 As yet there is little
indication of meaningful poverty reduction;
a task hindered by a lack of a coherent plan,
targets and substantive investment.5 The
lack of action on climate change can also be
viewed as a failure to prioritise children’s
futures.13 Not only do these suboptimal
policy settings not serve children and their
families well, they are associated with
considerable social and economic costs to
the nation.
It is apparent that children’s wellbeing,
and the concept of children as rightsbearers, are yet to become embedded as

‘business as usual’ within public law and
institutional policies and practices. New
Zealand could look to other countries that
do better for children. For example, Sweden
has a culture of prioritising children in policy-making, supported by speciﬁc laws and
institutional mechanisms that promote the
consideration of children’s rights in policy;
there is a broad-based consensus ensuring
the longevity of this approach.14 Some countries, such as Norway, have incorporated
the UN Convention of the Rights of the Child
(UNCRC) into domestic human rights legislation. New Zealand children could beneﬁt
from such an approach. However, last year
the UN Committee on the Rights of the Child
was concerned that 25 years on from ratifying UNCRC the New Zealand Government
had yet to develop and implement a
coherent national plan of action for all
children.15 UNCRC aims to give structure
and effect to what is a moral responsibility
towards children and is based on their
developmental needs. Not only does it help
policy-makers to make progress towards
appropriate protections and provisions for
children and their caregivers, it prompts
thinking about children as capable citizens
whose own experiences and views matter.
Further, it is a framework that promotes
a whole-of-government approach and is
consistent with the Treaty of Waitangi in
striving for non-discrimination and a collaborative and empowering partnership with
communities, iwi and hapu.
Policy-making is hard; it requires
balancing diverse, and often competing,
interests in a resource-limited, high pressure
and constantly changing environment.
However, the pressing policy issues for
children in New Zealand seem to be
portrayed as unnecessarily challenging, and
the priority accorded to children is vastly
inadequate in relation to the extent of the
problems, the profound impacts and costs
of a poor start in life and the Government’s
duty of care to children under UNCRC.
Our Australian counterparts have highlighted how challenging it can be to get
children’s issues higher on the policy
agenda.16 Children do not vote and have little
opportunity themselves to directly participate in the policy process. Further, Stanley
and Daube17 highlight the unfair power
differentials involved, drawing attention to
the savviness and resourcing of industries
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who seek to maximise proﬁt from products
that are harmful to children’s health, such
as the food, tobacco and alcohol industries.
In contrast, they suggest there is limited
resourcing for child public health advocacy.
Despite this the lack of action is curious
given the importance of the issues and the
potential for societal beneﬁts, particularly
when many policy interventions already
have strong public support, such as for
smoke-free cars and a sugary drinks tax.
For example, Child Poverty Action Group
research suggests that 75% of the public
view child poverty as an important problem
and only 19% felt that Government action
was suﬃcient.18 Even where support is
less strong, Governments can show leadership and spearhead change, and often
public support will follow. For example, this
occurred with the 2007 repeal of Section 59
of the Crimes Act and the resulting prohibition of physical punishment of children.19
So unfortunately, the prospects for
progress in improving and safeguarding
child health and addressing the huge

disparities that exist appear bleak in New
Zealand unless there is a paradigm shift in
the priority accorded to children in public
policy and the political process. Positive
policy developments have been slow and
ad hoc—much more can be done to address
a range of speciﬁc health issues, such as
the appropriate regulation of marketing
of junk food, sugary drinks and alcohol.
There is a pressing need to address wider
issues of child poverty, housing, climate
change and other major environmental and
economic drivers of child health. However,
progress is likely to be slow without broader
culture change within government and
the public sector, supported by structures
and processes that ensure that children are
properly considered in all aspects of policy
formulation. UNCRC provides speciﬁc and
clear guidance in this regard. It is possible
that by adopting a goal to be one of the
best countries in the world for children’s
wellbeing, New Zealand could make a
remarkable comeback. The question is: why
is it taking us so long?
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23 years of managing
diabetic ketoacidosis at
Auckland Hospital
Geoﬀrey Braatvedt, Amelia Tekiteki, Holly Britton, John Wallace, Manish
Khanolkar
ABSTRACT
AIMS: To examine the length of stay and need for intensive care of people admitted with diabetic
ketoacidosis (DKA) to a single centre between 1988 and 2011.
METHODS: Patients aged ≥15 years admitted for the first time with DKA (plasma glucose ≥ 10mmol/L and
a bicarbonate concentration ≤15mmol/L and a pH <7.35, and raised plasma or urine ketones or anion gap)
to Auckland City Hospital from 1988–2011 were identified retrospectively. The patients were divided into
four cohorts (1988–1996; 1997–2001; 2002–2006; 2007–2011). Over this time period there was no significant
change to the insulin infusion protocol.
RESULTS: There were 576 admissions with DKA in 388 people over the 23 years. The mean age of the patients
and glucose concentration at presentation to hospital fell significantly over time. The admission pH and
bicarbonate concentration was higher in more recent cohorts. The length of stay and need for intensive
care admission fell significantly over time, but the number of patients subsequently readmitted with DKA
remained high. In-hospital mortality remained low.
CONCLUSIONS: DKA remains an important reason for admission to this hospital, but the severity of DKA
at presentation has reduced over time. The need for intensive care admission and length of stay has fallen
dramatically.

D

iabetic ketoacidosis (DKA) remains a
life-threatening, complex metabolic
disorder complicating diabetes, and
is a common cause for admission to acute
medical units. A previous study of 125 people admitted with DKA between 1988–1996
to Auckland Hospital,1 reported that the
patients had a mean length of stay (LOS)
of about a week, and nearly a third were
admitted to the intensive care unit. In-hospital mortality was relatively low, with 2.4%
of patients dying during their index hospital
admission. However, 25% of these patients
had a readmission with DKA during the
audit period.
The protocol used to manage DKA in this
hospital has not substantially changed since
that time and remains “glucose-centric”
(Appendix 1). It was previously available
only as a hard copy sheet but available in
all ward areas. In 2000, Auckland Hospital
published its own Resident Medical Oﬃcer
Handbook online and in hard copy (and
more recently available to staff as a phone

app) detailing the management guidelines
for a large variety of medical conditions
including DKA. Hospital policy encouraged
the use of the DKA protocol wherever
possible, and the protocols were made
widely available through the hospital
intranet and by hard copy in the Emergency
Department and on all medical wards. The
protocol has always been printed on green
double-sided A4 paper, which also serves as
a prescription for insulin and ﬂuids, as well
as records the insulin infusion delivered
and the blood glucose results. If the patient’s
hourly measured capillary glucose levels
are not falling, the rate of insulin infused
per hour is rapidly escalated by protocol
and on a varying scale (with separate
scales for patients with known severe renal
impairment). For most patients, scale “B”
or “C” is used initially, and for a patient
with signiﬁcant hyperglycaemia at presentation, the dose of insulin infused per hour
is about 6–8 units—this approximates the
new UK guidelines2 of 0.1 unit/kg/hour for

16

NZMJ 17 February 2017, Vol 130 No 1450
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

a person of average weight. The insulin
infusion continues to be infused alone until
the capillary glucose falls to <15mmol/L,
when insulin is continued and 10% dextrose
is added at 80ml per hour (lower rates on
renal protocol). Fluids containing varying
concentrations of potassium are also infused
by protocol according to the patient’s renal
function and potassium concentrations,
which are measured frequently. Once the
patient is eating and drinking and glucose
values are stable, subcutaneous insulin
is commenced and the insulin infusion is
weaned to stop. The protocol recommends
frequent measurement of venous bicarbonate, potassium and pH, but does not
stipulate repeat measures of plasma beta-hydoxybutyrate. This glucose-centric protocol
has remained in use in this hospital over the
past 23 years.
In 2011, the Joint British Society Guideline
for the Management of DKA was published2
with a major shift away from a glucosecentric protocol to a ketone-centric one, with
the recommendation to commence a weightbased ﬁxed dose of insulin infusion until
ketonaemia (measured at the bedside) is
cleared. Most NHS trusts in the UK have now
adopted this protocol, and a similar shift has
occurred in some New Zealand Hospitals.
A recent UK audit of the use of the new
protocol in managing 50 people presenting
with DKA3 reported a median LOS of 2 and
mean 3.3 days.
The aim of the current study is to describe
our experience in the management of DKA
over a 23-year time frame, during which
the management protocol has become
more widely available and adopted, but
has remained glucose-centric so as to help
determine if adopting the new UK ketonecentric protocol should be considered.

Patients and methods

Auckland City Hospital serves the central
Auckland population (currently approximately 400,000 people), and the Department
of General Medicine has approximately
12,000 medical discharges per year.4
Children <15 years of age are admitted to a
separate specialist children’s hospital. All
patients discharged from Auckland Hospital
are coded using standard internationally
agreed codes. Patient records have been
prospectively stored in electronic format

only for many years, and as patients get
admitted or readmitted, any past stored
paper records are scanned to an electronic
format, which enables review of patient
records remotely. All laboratory results
have been available electronically from the
late 1990s. Every New Zealand citizen has a
unique national patient identifying number,
allowing for accurate searching of their
health records.
Patients presenting with DKA are
assessed either in the emergency
department and then referred to general
medicine or can be referred directly to
general medicine if the referring Doctor has
discussed the admission with the general
medical registrar on call. The “team of the
day” looks after the patients (there were
a total of eight General Medicine teams
consisting of House Oﬃcer, Registrar and
Consultant Physician until 2000 when the
number of teams was increased to 12),
and the diabetes service is only involved
in their inpatient care by referral. Unless
the patients require intensive care, they
are looked after in a general medical ward.
A new hospital on the same site as the old
one was opened in 2005 (1,200 beds) with
a bigger emergency ﬂoor space, with an
additional acute assessment area having
65 beds available for 24-hour care before
transfer up to the medical wards. Both the
emergency and acute assessment units are
co-located on the same ﬂoor, with excellent
lines of communication between the two
departments. Patients admitted to the
emergency department are expected to
be referred to an appropriate service for
ongoing inpatient care or be discharged
within six hours. General medicine
therefore is involved in DKA management
early in the patient’s admission.
Data from the previously published
1988–1996 cohort1 has been compared with
three subsequent ﬁve-year cohorts to 2011
(1997–2001, 2002–2006, 2007–2011). All
people aged ≥15 years admitted to Auckland
Hospital with DKA were identiﬁed using the
hospital discharge codes. While all admissions with DKA during the time period were
recorded, only the ﬁrst admission of that
person with DKA during the study period
(the index admission) was analysed and used
in comparative studies, but the number and
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Table 1: Details of the ﬁrst admission of people admitted with DKA to Auckland City Hospital over 23
years by cohort (n=388 people).

1988–1996

1997–2001

2002–2006

2007–2011

Number

125

62

81

120

Age (yr.)

42 ± 16

38 ± 18

35 ± 17

31 ± 11

Duration known
diabetes (yr.)

11.6 ± 11.4

11 ± 10

9.4 ± 11

10.6 ± 12

Female (%)

n/a

56

52

48

European (%)

81

56

57

64

Māori (%)

15*

16

14

10

18

14

7

<0.05

11

16

18

<0.05

Pacific (%)
Other (%)

4

P

<0.05

<0.05

p<0.05 group over time. *This includes Māori and Pacific for the first cohort. Details of the cohort 1988–1996 have
previously been published.1 Other = Asian/Indian. Data are mean ±SD.

Table 1 details the demography of the
index admission of each patient. It can be
seen that the mean age at presentation with
DKA is lower in recent times and ethnic
diversity is greater.

timing of any subsequent readmissions with
DKA was recorded. We continued to use
the same deﬁnition of DKA as we had in the
initial study—venous glucose ≥10mmol/L and
arterial pH <7.35 and bicarbonate ≤15mmol/L
and raised venous/urine ketones or raised
anion gap. The electronic records of each
person’s admission were reviewed and data
extracted. One way ANOVA, t-tests and χ2 tests
were used to compare differences between
the time periods. Local ethics committee
approval for the study was granted.

The age of the patient, glucose and pH
at admission with DKA, and LOS was no
different between patients of New Zealand
European origin compared with all other
ethnicities (data not shown).
Table 2 details admission metabolic
parameters and LOS. Patients admitted in
the more recent cohorts have had lower
admission blood glucose and a higher pH
and bicarbonate concentration reﬂecting less
severe ketoacidosis. The number of patients
admitted to the intensive care unit (ICU) has
fallen dramatically, and LOS has fallen by
around 50%. The mortality rate in hospital
has remained low, and in the most recent
cohort was <1%. However, the readmission

Results
Over the 23-year period, a total of 576
DKA admissions in 388 patients met the
study criteria. For the cohort 1997–2011,
516 patients were identiﬁed from coding as
having had DKA, and 263 met our inclusion
criteria.

Table 2: Metabolic parameters, length of stay (LOS) and number (%) cared for in the intensive care unit
(ICU) for 388 people admitted with diabetic ketoacidosis to Auckland City Hospital.

1988–1996

1997–2001

2002–2006

2007–2011

P

Plasma glucose (mmol/L)

43 ± 21

34 ± 15

33 ± 15

31 ± 11

<0.05

pH

7.12 ± 0.12

7.16 ± 0.18

7.15 ± 0.15

7.18 ± 0.14

<0.05

Bicarbonate (mmol/L)

n/a

10.6 ± 7.2

9.1 ± 5.2

13.4 ± 6

LOS (days)

6.6 ± 4

5.94 ± 6.6

4.8 ± 5.0

3.4 ±3.6

4/0–35

4/0–35

2/0–29

LOS median/ range(days)
ICU (%)

30.4

24

22

9

Readmitted* with DKA (%)

25

28

23

15

In hospital mortality (%)

2.4

1.6

1.2

0.9

<0.05

<0.05

<0.05

Details of the cohort 1988–1996 have been previously published. p<0.05 group over time. Data are mean ±SD. N/A =
not available. *within five years.
1
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Table 3: Length of stay (LOS) of patients admitted with severe diabetic ketoacidosis (pH of ≤7.1 and/or
bicarbonate ≤5.0 mmol/l) by cohort year of admission.

1997–2001

2002–2006

2007–2012

Number of patients

20

30

31

LOS (days)

7.45 ± 8.9

5.93 ± 6.9

4.23 ± 3.7

LOS range (days)

2–35

1–35

1–18

ICU %

45

33

23

P

0.21

0.16

ICU = % of patients admitted to intensive care unit. Data are mean ±SD.

glucose-centric (and essentially unchanged,
including no change in the hard copy) and
under the care of the general medicine
“team of the day”. The insulin infusion
protocol has however become much more
readily accessible since 2000, and the size
and staﬃng of the emergency and acute
assessment ﬂoor has improved signiﬁcantly since the new hospital was opened in
2005. The study has shown that in-hospital
mortality has remained low, and compares
highly favourably with other reports, which
showed a mortality of 3.9% for admissions
between 1971–1991, and 1.8% for admissions between 2000–2009.5–7 The LOS has
dramatically fallen from nearly a week to
under four days, and the number of patients
admitted to the intensive care unit has
reduced two-fold. Similar trends in reduced
LOS for other general medicine patient
admissions have also been observed. The
high readmission rate remains a concern.

rate with DKA has remained high at between
15–28% during the audit period following
the index admission.
To investigate the inﬂuence of severity of
DKA on LOS and ICU admission rates, two
further analyses were done. Individual data
from the 1988–1996 cohort was no longer
available, and thus patient details from the
three subsequent cohorts were examined.
Table 3 presents LOS and ICU admission
data of patients with severe DKA (pH≤7.1
and/or bicarbonate ≤5mmol/l) by cohort and
demonstrates that patients with similar DKA
severity had a (non-signiﬁcant) shorter LOS
and fewer requirements for ICU admission
over time.
Table 4 presents data on all patients for
1997–2011 divided by tertile of admission
pH, and demonstrates a shorter LOS and less
need for ICU admission in those with highest
pH on admission.
The number of patients admitted with
DKA per 100,000 population aged >15 in the
hospital catchment area did not change over
the study period (1988–1996 8.4/100,000;
1997–2001 6.8/100,000; 2002–2006
8.1/100,000; 2007–2011 9.0/100,000).

Previous studies have shown that
following protocols of care for complex
disorders such as DKA improves
outcome.8–10 Over the past 40 years many
different protocols and guidelines for
the management of DKA have been
published.11–13 All agree that relatively
low-dose IV insulin infusion with vigorous
ﬂuid resuscitation and close monitoring
of patients is important. Recent studies
from the UK3,14 have however shown that
standard protocols for the management

Discussion
This report details one hospital’s experience in the management of DKA over
a 23-year time frame, during which time
the management protocol has remained

Table 4: Length of stay (LOS) of patients admitted with diabetic ketoacidosis between 1997–2011 by
tertile of pH.

pH tertile

Number of patients

ICU (%)

LOS (days)

LOS range (days)

6.7–6.92

34

67

9.4 ± 10.6

1–35

6.93–7.15

121

20

4.2 ± 3.1

1–18

7.16–7.35

233

6.3*

3.7 ± 3.7*

1–29

ICU (%) = % of patients admitted to intensive care unit *=p<0.01 across tertiles.
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of DKA are in fact poorly followed. The
recent UK Guidelines2 have recommended
that emphasis should shift away from
glucose concentration-driven protocols
to ketone and pH-driven considerations
using frequent bedside ketone and glucose
testing to inform when insulin infusions
can be safely changed to subcutaneous
insulin. While the protocol may have merit,
we are not aware of large and robust RCT
evidence that this has advantages for patient
outcomes that matter—mortality, LOS and
early readmission with DKA due to a failed
discharge. Our own experience has shown
that the widespread use of a single protocol
is probably the main contributor to better
outcomes over time, although the patients in
more recent years appear to have presented
with less severe DKA than in the earlier
years, perhaps reﬂecting the widespread
use of modern analogue insulins in the
community, better education of patients and
other factors. Furthermore, patient’s ability
to better self-monitor glucose and ketones
could have led to an earlier discharge in
more recent years without the need to
ensure full metabolic clearance of ketones in
a hospital setting.
Although the number of patients
available for comparison has reduced
statistical power, the LOS (and need for
ICU admission) of patients with severe DKA
(Table 3) has shown a progressive reduction
over time suggesting that improvements
in initial care, perhaps in the Emergency
and Acute Assessment Departments, has
led to the fall in length of stay observed
in the whole cohort, as no changes to the
protocol were made during that time. For
the most recent three ﬁve-year cohorts,
stratifying patients by tertiles of pH (Table
4) does show a reduction in LOS for those
with the highest tertile of pH compared
with patients admitted with the lowest pH
tertile, suggesting this could be one of the
reasons why the length of stay has reduced
over time as patients in recent years had less
severe DKA. We did not speciﬁcally analyse
how well the protocol was followed over the
study period, but note it has become more
widely available since 2000 when it was
more formally published in a handbook,
and particularly in recent years with the
availability of the protocol electronically, on
smart phones, intranet and iPads.

The reduction in admissions to intensive
care over the study period is striking. This
could reﬂect less severe presenting acidosis
in recent times, better immediate care in the
emergency room and acute assessment area
and an ability to manage acutely unwell
patients in these well-staffed and fully monitored areas independent of whatever insulin
infusion protocol is in place. Recent UK
guidelines recommend HDU–ICU admission
for patients meeting a number of criteria
including a bicarbonate <5 or pH <7.1.2 The
number of patients fulﬁlling these criteria
over the three recent ﬁve-year cohorts was
31%, 34% and 22% respectively. However,
the number of patients admitted to ICU in
each time frame has reduced from 45% to
33% to 23% respectively (Table 3). Interestingly, a recent15 large study of DKA
admissions to New Zealand and Australian
ICUs between 2000–2013 showed that the
incidence of DKA admission has increased as
a proportion of other reasons for admission
to ICU, but the pH and bicarbonate has
increased and glucose decreased consistent
with our study, showing that patients are
presenting to hospital with less severe DKA.
The LOS in the ICU rose over time, but the
overall LOS in hospital fell. Twenty-seven
percent of patients were not on established
insulin on admission to ICU, suggesting a
large number of these patients had DKA
in the context of type 2 diabetes. Our own
study has also shown a rising prevalence of
DKA in non-New Zealand Europeans, also
suggesting that DKA is not an uncommon
complication of type 2 diabetes. Although
we did not record the presence of co-morbidities in our cohorts with DKA, the age,
metabolic parameters and LOS of patients
of New Zealand ethnicity was no different
from those patients of other ethnicities,
conﬁrming the increasing evidence of an
earlier age of presentation with type 2
diabetes in non-New Zealand Europeans.
The number of patients readmitted with
DKA over the subsequent ﬁve years is of
concern. Although the apparent reduction in
readmission rate in the most recent cohort
to 15% could reﬂect a real reduction in readmission rates, it could also reﬂect the fact
that by deﬁnition this cohort has only been
followed for a maximum of ﬁve years, with
some patients near the close-out time point
of the audit having been followed only for a
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few weeks to months. Potential reasons for
the high readmission rate in these cohorts
have been reported in a separate study.16
Study limitations include that this was a
retrospective review and based on discharge
codes to identify patients. It is likely that
a number of episodes of DKA were incorrectly coded, and thus the number of
patients admitted with DKA is not accurate.
However, the discharge codes have not
changed over the years, and thus case
ascertainment is likely to have been equal
(good or poor) across the time periods. The
number of patients admitted with DKA per
100,000 of population did not change over
time, despite the known rising incidence
of type 1 diabetes in New Zealand. This
could suggest that case ascertainment was
worse in recent cohorts, but equally that
the incidence of DKA in patients with type
1 diabetes has fallen. Most patient details
were available through the electronic
record, which also allowed the opportunity
to double audit patients with any queries
identiﬁed from a ﬁrst review. We also did
not review whether over time the protocol
was followed more rigorously or not, nor
how much ﬂuid was infused, as our main
focus was to examine trends in patient
outcomes over time. The LOS was recorded
in “days” and not hours, and thus patients
with a stay of <24 hours could have a LOS of
“0” days. A recent study17 from Christchurch
has shown that many patients with DKA
only need an overnight admission. Finally
a new hospital was opened in 2005 with
much better emergency room and acute
assessment area integration and communication, which may well have contributed
to better patient outcomes independent of
what protocol was in place. We do however
have a unique opportunity to investigate
this further, as North Shore City Hospital in
Auckland, which serves a similar number of
patients with the same acuity as Auckland

Hospital, uses the same pool of medical
registrars in training rotating through both
hospitals and opened a new emergency
department in 2010, did change its protocol
of care for DKA to the UK guidelines in 2012.
We are thus currently comparing outcomes
in LOS, need for intensive care, rates of
hypoglycaemia and time to resolution of
acidosis in the cohorts admitted with DKA in
2013 to each hospital.
The ethnic origin of the people admitted
with DKA has changed substantially over
the study period, with many more patients
of Māori, Paciﬁc and other ethnic origin
admitted in later cohorts (Table 1). Type 1
diabetes in these communities is relatively
rare,18 and thus many of these patients are
likely to have had type 2 diabetes. The incidence of type 2 diabetes in Māori and Paciﬁc
people in Auckland is increasing, and the
age at presentation is much younger than in
people of New Zealand European origin.19, 20

Conclusion
In conclusion, our retrospective cohort
study has described the outcome of patients
with DKA over a long period of time, and
has shown that DKA remains a common
reason for presentation to our medical unit,
but that the in-hospital mortality is low, and
the length of stay and number of patients
admitted to intensive care has fallen dramatically over time. The readmission rate for
DKA, however, remains high. During this
time the insulin infusion protocol has not
changed, and suggests therefore that the
improvements shown are likely systems
of care improvements independent of
what protocol is used. Whether a different
protocol of care such as the UK ketonecentric one, results in even better patient
outcomes is the subject of another study
comparing patients admitted with DKA in
two neighbouring hospitals in Auckland that
use different insulin infusion protocols.
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Appendix

Suggested medical management DKA
1.

Admit under the team of the day.

2.

Consider resuscitation status.

3.

Look for underlying illness, eg Sepsis, MI.

4.

Nil by mouth if vomiting or reduced level of consciousness for the ﬁrst 12h at least.

5.

Vital signs q2h (may need q1h initially) for 8h then q4h until stable.

6.

Capillary blood glucose q1h until off insulin infusion.

7.

Urine output q1h initially; be concerned if less than 30 mL/h.

8.

Consider intensive care referral if reduced level of consciousness, BP <90 systolic, pH
<7.2 or renal impairment.

9.

Contact nursing supervisor early: these patients often require one-on-one nursing for
the ﬁrst 8–12h.

Investigations/management:
•

Electrolytes, creatinine, FBC.

•

ABG at presentation plus beta hydroxybutyrate. Thereafter venous bicarbonate is
usually adequate to monitor progress.

•

Culture of blood, urine and other clinically indicated sites.

•

CXR.

•

Nasogastric tube if vomiting (ileus is common in DKA).

•

ECG.

•

Troponin T if >30y and no obvious alternative precipitant or ECG abnormal.

•

Repeat electrolytes at least q2h until stable especially watching for hypokalaemia.

•

Use a ﬂowchart to record ﬂuid balance, pH or bicarbonate and electrolytes.

Fluids and insulin:
•

The ﬁrst litre of hydrating solution should be sodium chloride 0.9% given as quickly as
possible in the ﬁrst hour and followed by 500–1000mL/h of sodium chloride 0.45% of
0.9% (depending on the state of hydration and serum sodium) during the next 2h.

•

The type and rate of continued ﬂuid replacement will depend on assessment of
clinical and biochemical factors.

•

If hypernatraemic (>146mmol/L) consider sodium chloride 0.45%.

•

Repeat electrolytes regularly as above. K+ may be required in large amounts (often
>20mmol/L). Do not begin to replace until K+ <5.0mmol/L and urine output >30mL/h.
When K+ <5.0mmol/L begin replacement at 20mmol/hour—don’t wait until K+ is low.

•

Insulin: do not strive for rapid control as glucose will often fall signiﬁcantly with rehydration alone. Commence an IV insulin infusion according to Table 1.

•

Start with Scale B as it is the most commonly appropriate and should be the initial
default scale.

23

NZMJ 17 February 2017, Vol 130 No 1450
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

Table 1:
Scale A

Thin small individuals, especially women: some very sensitive normal (total daily dose <30units/day);
athletes; hypopituitary, hypoadrenal and hypothyroid patients; post-pancreatectomy patients (surgical or
functional); some well controlled non-obese diet controlled type 2 diabetics.

Scale B

Individuals (type 1 or type 2) with no special circumstances; use if normal daily insulin requirements approximately 30–80units/day.

Scale C

Seriously ill (high fever etc.); moderate steroid doses (up to 20mg/daily); very obese or insulin resistant
patients (>80units/day); uncomplicated post-infarct patients.

Scale D

High steroid doses (>20mg daily); very stressed individuals; complicated post-infarct patients.

Scale E

Major cardiac surgery (never use this scale without specialist physician/anaesthetic advice).

Table 2:
Blood glucose

Scale A

Scale B

Scale C

Scale D

Scale E

<5.0mmol/L

Stop/consult

0.5–1 unit/h or
Scale A

2 units/h or
Scale B

4 units/h or
Scale C

8 units/h or
Scale D

5.0–11.0mmol/L

1 unit/h

3 units/h

4 units/h

8 units/h

16 units/h

11.1–17mmol/L

3 units/h

6 units/h

8 units/h

16 units/h

32 units/h

>17mmol/L

6 units/h or
Scale B

12 units/h or
Scale C

16 units/h or
Scale D

32 units/h or
Scale E

64 units/h

•

If blood glucose persistently below 5mmol/L, ie on two or more tests one hour apart, move
one scale to the left and/or ask for advice.

•

If blood glucose persistently high, ie on two or more tests one hour apart, check pump for
correct rate and line for patency, then move one scale to the right and/or ask for advice.

•

Once glucose is <15mmol/L on two consecutive tests one hour apart, introduce 10%
dextrose at 80mL/hr.

GIK Infusions

GIK is an insulin infusion run in conjunction with an infusion of 500ml of glucose 10% with
10mmol of potassium chloride. This combination is suitable for most patients (unless the patient
is sodium depleted or is a renal patient).
The insulin infusion should be prescribed on the Insulin Chart. Scale B (see table above) is most
commonly appropriate and should be in the initial default scale. The insulin infusion should be
prepared in a 50ml syringe by mixing 50 units Actrapid® in 49.6ml sodium chloride 0.9% (to make
a 1unit/ml solution). This should be administered using a syringe pump.
The glucose 10% infusion with 10mmol of potassium chloride should be prescribed on the ﬂuid
balance chart and given at a rate of 80ml/h via a volumetric pump. This regimen is designed to
control diabetes. Other problems such as ﬂuid depletion, other electrolyte imbalance etc. should
be managed through separate infusions.

Discontinuing a GIK

An insulin infusion is best discontinued 2–4 hours after a meal. The usual pre-meal dose of
insulin is given, and the infusion should be continued for around a further 2 hours if Humalog®
or Novorapid® is used or 4 hours if Actrapid® or Humulin R® is used. This overlap allows time for
the subcutaneous insulin to reach peak concentration and prevent hyperglycaemia.
Patients with type 1 diabetes should also have their intermediate/long-acting subcutaneous
insulin restarted or initiated. (Protaphane® or Humulin NPH® or Glargine). This is especially
important if a rapidly acting analogue is used. The patient’s usual dose of insulin should be
prescribed.
Patients with DKA not previously known to have diabetes should be started initially on a twice
daily dose of intermediate acting insulin (eg Protaphane® or Humulin NPH®) at a dose of 0.2–0.4
units/kg/day and specialist referral made. Short-acting insulin will be added when they are stable
and ambulant.
Diabetologist/diabetic education referral (early). DKA is usually a failure of education/self-care.
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Screening for diabetes in
pregnancy in a regional
area with a high Māori
population
Barbara Daly, Isabel Raiman, Jennifer Goodson
ABSTRACT
AIMS: To identify and document factors associated with screening for diabetes in pregnancy in a regional
area with a high Māori population in New Zealand.
METHODS: An audit was undertaken of routine hospital data collected from all 656 women who gave birth,
between June and December in 2013 and 2014, in two Mid-North Island hospitals in the Bay of Plenty region.
RESULTS: Of the 656 woman who gave birth during these periods, only 416 (63%) were screened for diabetes
in pregnancy, including 390 (60%) for gestational diabetes mellitus later in pregnancy. After controlling for
age, screening was less common in Māori (56%) compared with European women (76%). After adjusting
for ethnicity, women aged 35–40 years were more likely to be screened compared with women aged 25–29
years (77% versus 61%; p=0.02). Screening was associated with longer hospital stays following birth, with
screened women more likely to stay >5 days than <1 day, compared with unscreened women (84% versus
56%; p<0.0001). Screening was significantly higher in 2014 than 2013 (68% versus 58%; p=0.008).
CONCLUSIONS: Greater eﬀort is required to increase screening, especially for Māori women who have
increased risk of type 2 diabetes and gestational diabetes mellitus and of poorer outcomes.

G

estational diabetes mellitus (GDM) is
increasing globally.1 Its prevalence
varies depending on the ethnic makeup of populations and screening criteria
adopted, with 2–6% prevalence reported
for pregnancies in Europe,1 7% in the US,2
and up to 20% in high risk populations,3
including New Zealand.4 GDM is strongly
associated with body mass index (BMI), with
the prevalence being 13% for women whose
BMI is >25–39kg/m2 and 21% for those >40kg/
m2,5 Over 10% of all New Zealand births
(61,038 in 2015)6 occur at National Women’s
Hospital (Auckland) and in 2014, 40% of
women who delivered at National Women’s
were overweight (BMI >25), 17% were obese,
9.8% were diagnosed with GDM, which was
higher for Indian (21%), Asian (16%), Paciﬁc
(11%) and Māori (6%) women compared
with European women (5%).4 Another
important driver of increasing GDM cases
is the higher fertility rates for Paciﬁc and
Māori women, which are 2.7 and 2.5 births
per woman respectively, compared with 1.9
for European and 1.7 for Asian women.7

As a consequence of the increasing prevalence and importance of GDM, the New
Zealand Ministry of Health (MoH) recommends that all pregnant women have
glycosylated haemoglobin (HbA1c) levels
tested in early pregnancy to identify undiagnosed type 2 diabetes, and to inform
the screening sequence later in pregnancy.8 Diagnosis for GDM is based on the
original New Zealand Society for the Study
of Diabetes criteria9 of a fasting glucose
>5.5mmol/L or two-hour oral glucose
tolerance test (OGTT) >9mmol/L.8 If glucose
is 7.8–11mmol/L for the one-hour Polycose
test, women are advised to have an OGTT.8
There is a paucity of information on
the prevalence of screening for diabetes
in pregnancy in New Zealand.10 More
recently, screening in Counties Manukau,
South Auckland, had increased to approximately 80% in 201111 and 85% in 2013,
with a reported 6% prevalence of GDM.12 In
2011, National Women’s reported screening
rates for GDM >90%.5 However, there do
not appear to be any previous published
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reports on screening for diabetes in pregnancy from regional areas.
The Bay of Plenty District Health Board
(DHB) serves a population of 222,235 people
and has a greater proportion of older
people, Māori people (25% compared with
16% nationally),13 and has more people
categorised as most deprived socioeconomically (24%) compared with the national
average (20%).13,14 The aim of this paper is
to report the prevalence of screening for
diabetes in pregnancy and to identify associated risk factors in a regional area with a
high Māori population.

Methods
An audit was undertaken of routinely
collected hospital data from 656 women
who gave birth over two six-month periods
(June to December in 2013 and 2014) from
two hospitals in the Eastern Bay of Plenty
DHB, serving a regional area with a high
Māori population (51%).
Maternal demographic and laboratory data are routinely collected on
all women who attend outpatient clinics
or on admission to hospital. All data are
entered into the hospital-based patient
management system. Each contact with the
hospital generates a code indicating the type

of service provided, health professional
consulted, diagnoses and procedures undertaken. All laboratory tests are conducted
through public funded laboratories whose
tests results are accessed electronically
through the software management program
'Éclair' by Primary Health Organisations and
hospitals in the Bay of Plenty region.
Heath related and laboratory data for
all women who had delivered in the two
hospitals serving the Eastern Bay of Plenty
region were accessed to complete this audit.
Data were cross-checked for accuracy and
anonymised prior to data analyses.
Standard univariate and multivariate
methods were used for analysing categorical and continuous outcome data, using
PROC FREQ, PROC UNIVARIATE and PROC
REGRESS in SAS version 9.3 (SAS Institute,
Cary, North Carolina, 2010).

Results
The proportion of all women audited
(n=656) who were screened for any type
of diabetes in pregnancy was 63%. Figure
1 outlines the screening tests undertaken
by 416 of the total cohort of women who
delivered in two of the three hospitals in
the Bay of Plenty DHB, over two six-month
periods (June to December in 2013 and 2014).

Figure 1: Number of women who delivered in two hospitals, serving a regional population in the Bay of
Plenty region who underwent screening tests for diabetes in pregnancy.
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Table 1: Demographic maternal characteristics for women who were screened compared with those not
screened for diabetes in pregnancy (n=656).

Variable and level

Total
n (%)*

Screened women
n=416
n (%)#

Non-screened women
n=240
n (%)#

95 (14)
168 (26)
184 (28)
130 (20)
79 (12)

59 (62)
99 (59)
112 (61)
85 (65)
61 (77)

36 (38)
69 (41)
72 (39)
45 (35)
18 (23)

NZ European/Other
Māori
Asian
Pacific

206 (31)
410 (63)
30 (5)
10 (1.5)

157 (76)
231 (56)
23 (77)
5 (50)

49 (24)
179 (44)
7 (23)
5 (50)

Hospital of birth
Secondary
Minor

618 (94)
37 (6)

394 (64)
21 (57)

224 (36)
16 (43)

0.40

Antenatal bloods
Yes
No

628 (96)
28 (4)

415 (66)
1 (4)

213 (34)
27 (96)

<0.0001

Length of stay
<1 (days)
2
3–4
>5

299 (46)
131 (20)
140 (21)
86 (13)

166 (56)
85 (65)
93 (66)
72 (84)

133 (45)
46 (35)
47 (34)
14 (16)

Year
2013 (June–December)
2014 (June–December)

303 (46)
353 (54)

177 (58)
239 (68)

126 (42)
114 (32)

Age (years)
< 20
21–24
25–29
30–34
35–40

P-value

0.07

Ethnicity
<0.0001

<0.0001

0.01

P-value showing significance of variation in percentages in subgroups, from the chi-square value from the Fisher test.
* Percent by column.
# Percent by row.

Of the 416 women who were screened,
only 12% had an HbA1c test for prediabetes or type 2 diabetes, 57% underwent a
Polycose test between 24 and 28 weeks and
11% had a fasting glucose test and OGTT.
Thirteen (3%) of the 416 women screened
were diagnosed with GDM, two women had
pre-existing diabetes, one each with type 1
and type 2 diabetes, and the status of nine
women (4%) could not be determined. Of the
13 women diagnosed with GDM, nine (69%)
were Māori, three were European and one
of Indian ethnicity.
Of the 80 women who had HbA1c levels
tested, 19% (n=15) had had levels >40mmol/
mol (including one >50mmol/mol), and
of those, two had pre-existing diabetes,
nine had a fasting glucose and an OGTT
(including two women who had a Polycose

test) and one woman had a Polycose test.
The remaining three women had no fasting
or glucose challenge test. Two women who
underwent the Polycose test had glucose
levels >11mmol/L, 14 women who had a
fasting glucose test had levels >5.5mmol/L
and 11 women who had an OGTT had
glucose levels >9mmol/L.
Table 1 compares demographic characteristics of the 416 women who underwent
screening for diabetes in pregnancy with
the 240 women not screened who gave birth
over two six-month periods in two hospitals
in the Eastern Bay of Plenty region. Signiﬁcantly more New Zealand European and
Asian women were screened compared
with Māori and Paciﬁc women, and a higher
proportion of women were screened in 2014
compared with 2013 (P=0.01).
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Table 2: Multivariate prevalence rates (RR) for factors associated with screening for diabetes in pregnancy, adjusted for age & ethnicity as appropriate (n=656).

Variable and level

Screened
N (%)

RR (95% CI)
Adjusted*

P-value
Adjusted*

Age (years)
25-29
< 20
21–24
30–34
35–40

112
59
99
85
61

61
62
59
65
77

1.00
1.15 (0.92–1.44)
1.05 (0.88–1.25)
1.04 (0.87–1.23)
1.24 (1.06–1.47)

0.21
0.59
0.68
0.02

Ethnicity
European/Other
Māori
Asian
Pacific

157
231
23
5

76
56
77
50

1.00
0.73 (0.65–0.83)
1.01 (0.81–1.26)
0.67 (0.36–1.27)

<0.0001
0.91
0.11

Length of stay (days)
<1
2
3–4
>5

166
85
93
72

56
65
66
84

1.00
1.08 (0.92–1.28)
1.14 (0.97–1.34)
1.44 (1.25–1.66)

0.36
0.13
<0.0001

Year
2013 (June–Dec)
2014 (June–Dec)

177
239

58
68

1.00
1.17 (1.04–1.32)

0.008

P-value showing significance of variation in percentages in subgroups, from the chi-square value from the Fisher test.
*Age adjusted for ethnicity; ethnicity adjusted for age; and length of stay and year adjusted for age and ethnicity.

Table 2 shows women aged 35–40 years
were more likely to be screened than women
25–29 years after controlling for ethnicity,
and Māori and Paciﬁc women were less
likely to undergo screening compared with
European women after controlling for age,
although the latter was not signiﬁcant due to
the small number of Paciﬁc women (n=10).
After controlling for age and ethnicity,
women who were screened were more
likely to remain in hospital for at least ﬁve
days compared with women who had not
undergone screening. The proportion of
women who underwent screening signiﬁcantly increased from 58% to 68% between
the last six months of 2013 and 2014.

Discussion
This report documents the prevalence of
screening for diabetes in pregnancy and
associated risk factors in a regional area
with a high Māori population. Only 12%
of women underwent an HbA1c screening
test for prediabetes and type 2 diabetes in
early pregnancy, with 19% of those women
having elevated levels, and only 60% of

women were screened for GDM at 24 to 28
weeks. Screening rates for Māori and Paciﬁc
were unacceptably low and signiﬁcantly
lower than those for New Zealand European,
European and Asian women. Women aged
35–40 years of age were more likely to be
screened compared with women 25–29
years of age.
Women who were screened were
more likely to stay in hospital for >5 days
compared with women not screened.
Although reasons are not known for the
extended hospital stays, women with a
pre-existing health condition or pregnancy-related complication were more likely to
undergo screening, perhaps due to greater
engagement with health care services.
The 60% screening prevalence for GDM
for this regional area was far lower than
the two recently reported for the Auckland
region, being >90% for National Women’s
for all ethnic groups4 and 85% in Counties
Manukau in South Auckland.12 However,
despite the overall high screening rate for
Counties Manukau, the prevalence was
only 61% for Māori women,11 and remains
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the lowest compared with all other ethnic
groups; 81–83% for Asian, 77% for European
and 72% for Paciﬁc women in 2011,11 and
only slightly higher than the 56% for Māori
women in our survey.
Internationally, indigenous women
(including Māori) are more likely to have
undiagnosed type 2 diabetes during pregnancy compared with European women.8,15
Early identiﬁcation and treatment of women
with borderline and type 2 diabetes and
with GDM is associated with reductions in
pregnancy and perinatal complications.1,9,16,17
In addition, GDM is an established risk
factor for progression to type 2 diabetes,
which carries up to a 70% lifetime risk,18 and
a diagnosis of borderline GDM, is important
to women.19 In a study in Northland, 60%
(n=110) of all women diagnosed with GDM
between 1997 and 2005 were followed up
for a median 2.4 year period, and of those,
32% had an abnormal fasting blood glucose
test or had developed diabetes or impaired
glucose tolerance.20
Despite on-going controversy about
the ideal diagnostic criteria for GDM,21,22
universal screening in early pregnancy for
type 2 diabetes and in the second trimester
for GDM is recommended.8 This report
shows the status of diabetes in pregnancy
was not known for 30% of the women and,
based on the New Zealand National Health
2008/9 survey, potentially 2.3% of Māori
women aged 25–44 years could have undiagnosed diabetes and 31% have prediabetes,23
and be at increased risk of GDM.8
The new MoH guideline8 may help assist
lead maternity carers (LMC), who have
previously reported that a lack of information and clear guidelines for screening for
diabetes in pregnancy is a barrier in advising
and arranging for women to undergo
screening.10 Targeting women at risk of GDM
for screening, rather than all women,10,24
results in underreporting of GDM.25
Achieving universal screening for
diabetes in pregnancy is a challenge, but
was achieved in the Cook Islands after the
introduction of a screening programme that
offered screening to all eligible women.26
One New Zealand study that interviewed
26 Māori women to identify barriers
to screening for diabetes in pregnancy,
reported that two of the ﬁve women who had
not undergone screening felt additional tests

were unnecessary, as previous pregnancies
had been uneventful.10 In contrast, reasons
given by the 21 women who underwent
screening included having a positive relationship with their LMC, understanding the
consequences of GDM and knowing they
were at increased risk of GDM.10
Findings from this paper showed
screening rates for GDM increased between
2013 and 2014. A new multidisciplinary
hospital-based maternity service for
women with diabetes in pregnancy may
have contributed to this increase or it
may be following a natural upward trend.
Further initiatives and active engagement
with Māori and Paciﬁc communities are
required to reduce the ethnic variation in
screening and inequity in accessing health
care services to achieve universal screening
rates in line with National Women’s5 and in
the Cook Islands.26 The new MoH guideline
provides an opportunity to encourage all
DHBs to audit and report screening trends.
Without these data, the impact of the new
guideline and local initiatives to improve
existing services to maximise screening
opportunities will remain elusive.
Limitations of this audit include the limited
number of variables collected, including the
absence of well-known risk factors for GDM,
such as BMI, to establish if they were associated with screening and their association
with pregnancy and perinatal complications. No details were available for the small
number of women who had a home delivery
in this region. In addition, it is possible that
pregnancy-related adverse outcomes were
underestimated, as a small number of high
risk women may have been transferred out
of the area. Despite these limitations, this
audit included all women who gave birth
at two of the three hospitals in the Bay of
Plenty region and is representative of all
women undergoing screening for diabetes in
pregnancy residing in a regional area with a
high Māori and socioeconomically disadvantaged population.
This report highlights the poor uptake of
screening for prediabetes, type 2 diabetes
and GDM in pregnancy in a high risk population group. Further resources are required
to increase engagement with Māori and
Paciﬁc communities to achieve universal
and equitable screening rates across all
ethnic groups and regions in New Zealand.
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Unhealthy food marketing
to New Zealand children
and adolescents through the
internet
Stefanie Vandevijvere, Karuna Sagar, Bridget Kelly, Boyd Swinburn
ABSTRACT
AIM: To assess the extent and nature of unhealthy food marketing to New Zealand children and adolescents
through the internet.
METHODS: Internet traﬀic data for January 2014 was purchased from AC Nielsen to identify the most
popular websites (n=110) among children and adolescents aged 6–17 years. In addition, websites (n=70) of
food and beverage brands most frequently marketed to children through television, sports, magazines and
Facebook were included. Marketing techniques and features on those websites were analysed.
RESULTS: The extent of food marketing on popular non-food websites was low. A wide range of marketing
techniques and features was, however, identified on food brand websites, including advercation (87%), viral
marketing (64%), cookies (54%), free downloadable items (43%), promotional characters (39%), designated
children’s sections (19%) and advergaming (13%). Most techniques appeared more frequently on websites
specifically targeting children and adolescents, than on other websites targeting the general public.
CONCLUSION: Compared to traditional media, the internet allows food marketers to use engaging
techniques to directly interact with children. While the range of marketing techniques and features identified
on food brand websites was extensive, the most popular websites among children and adolescents were
non-food related, and the extent of food marketing on those websites was found to be low. Additional
assessment of food marketing to children through social and other digital media is recommended.

T

he prevalence of childhood obesity
has increased dramatically worldwide
since the 1980s, and is considered as
one of the most serious public health issues
of the 21st century.1,2 The most recent New
Zealand Health Survey (2015/2016)3 showed
that one in three children are overweight or
obese; a two percentage-point increase since
2006/2007.4

Unhealthy food marketing to children
is one risk factor for childhood obesity.5,6
Marketing messages reach children through
a variety of media, such as television, magazines, radio, sports and increasingly the
internet and new media.7 Unhealthy food
products, such as sugary drinks, savoury
snacks, confectionary and sweetened
breakfast cereals, are the products most
frequently marketed to children on television.5 A recent review revealed a variety

of persuasive marketing techniques used
by advertisers to promote food products
to children on television,8 including free
gifts, toys, coupons, celebrity endorsements,
discounts and competitions. These forms of
marketing techniques have been found to
increase children’s preferences for the advertised foods.8 The latest New Zealand study
on television food marketing in 2006 found
that the majority of unhealthy food advertisements occurred during children’s peak
television viewing times.9 In addition, some
major food brands sponsor sports10,11 and pay
for advertising in children’s magazines12 in
New Zealand, which may further accumulate
exposure of children to certain brands.
Unlike in several other developed countries (Sweden, Norway, Ireland, UK, Chile),13
there are currently no regulations in place
by the New Zealand Government to reduce
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exposure of children to unhealthy food
marketing through any type of medium. The
Advertising Standards Authority, an industry
body, established the Children’s Code for
Advertising Food in 2010.14 This Code deﬁnes
the age of a child as less than 14 years, and
states that ‘Food advertisements should not
undermine the food and nutrition policies of
the Government, the Ministry of Health Food
and Nutrition Guidelines nor the health and
wellbeing of children’, and ‘advertisements
should not encourage over-consumption of
any food’.14 In addition, free-to-air television
in New Zealand supplements this Code by
voluntary rules concerning advertising
during children’s programmes as outlined in
the document ‘Getting it right for children’,
last updated in 2008.15 However, research in
New Zealand9–12,16 and internationally17 has
consistently shown that self-regulation of
food marketing by the food industry does not
lead to measurable reductions in children’s
exposure to unhealthy food marketing.
With the emergence of the internet and
new media over the past decade, there has
been a shift in some of children’s screen
time from television to the internet. The
World Internet Project Survey reported a
steady increase in internet users from 82%
in 2007 to 92% in 2013 in New Zealand.18 In
addition, the percentage of households with
an internet connection has continued to
increase from 37.4 % in 2001 and 60.5 % in
2006 to 76.8 % in 2013. In 2014 about half of
the children 6–14 years old used the internet
at home every day.19 In 2006 it was found
that around 65% of Australian children
aged between 5 to 14 years were using the
internet, and 79% of children aged between
5 to 8 years went online at home.20
It has been found previously in Australia
that food companies attract the attention
of children and extend their exposure time
on the internet through interesting games,
website-featured competitions, promotional
characters, email greeting cards and free
downloadable items.21
In addition, advergaming (where the
product is an essential part of the game)
engages the player through entertainment
and competitions,22 and has been shown
to increase children’s preferences for
advertised food products.23,24 Monitoring
the extent and nature of unhealthy food
marketing to children through a wide range

of media is necessary to increase accountability of governments and the food industry
to reduce childhood obesity.25 This study
speciﬁcally focuses on assessing, for the ﬁrst
time, the extent and nature of unhealthy
food and non-alcoholic beverage promotion
to New Zealand children and adolescents
through the internet. Previously, other
studies in New Zealand have investigated
food marketing to children through television, sport sponsorship (through analysis
of websites from national and regional
New Zealand sporting organisations), food
product packaging and magazines.9–12,16

Methods
The study was approved by the University
of Auckland Human Participants Ethics
Committee.

Sampling of websites

The most popular websites among New
Zealand children and adolescents aged
6–17 years for January 2014 were selected
by purchasing internet traﬃc data from AC
Nielsen, a market research company. All
websites that attracted an audience greater
than 1.5% of the target population (≥10,365
New Zealand children and adolescents 6–17
years) were included.
This list included mainly non-food
websites, such as search engines, websites
related to games, news, television, magazines, movies, cartoons, online shopping,
banks, and encyclopaedia. One supermarket food brand website was included
(countdown.co.nz).
Additional food brand websites were
selected based on the frequency of
marketing of food brands through other
media, such television, sport sponsorship
and magazines, as derived from previous
New Zealand studies 10, 12, 26, and from Socialbakers, an online social media monitoring
company.27 The Australian website of the
selected food brands was considered for
inclusion where there was no existing New
Zealand website (as a few brands use one
website for both Australia and New Zealand).

Coding of websites

Two coding tools, one for the popular,
non-food websites, and one for the food
brand websites, were adapted from an
Australian study,21 and used to measure
the extent and nature of unhealthy food
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promotion through the internet in New
Zealand. Marketing techniques and related
features used on food brand websites (eg
advercation, advergaming, viral marketing,
promotional characters (see Table 1)) were
recorded. The coding tools were pilot tested
for a small sample of websites (n=4), prior
to the actual data collection. The coding
for these four websites by KM was checked
by one of the lead researchers (SV), and
no discrepancies were found. The data
collection took place during May–June 2014.
A small sample of food brand websites
(n=18), mainly fast food restaurant websites
and websites speciﬁcally targeting children
and adolescents, were re-coded by KM
during the month of September 2014 to
identify any changes in the frequency of
food marketing techniques and features
used by internet food marketers over time.
All food and beverage products marketed
on websites were classiﬁed as “Everyday”
(healthy), “Sometimes” or “Occasional”
(unhealthy) foods, according to the New
Zealand Ministry of Health Food and
Beverage Classiﬁcation System.28 Foods were
categorised into seven groups: 1) non-alcoholic beverages, 2) vegetables and fruit,
3) breads and cereals, 4) milk and milk
products, 5) meat, ﬁsh, poultry and meat
alternatives, 6) mixed meal dishes and 7)
snack items.28

Coding of food brand websites

Characteristics of websites assessed
included the target audience (children 6–12
years, adolescents 13–17 years and general
population) and a range of marketing techniques, such as brand identiﬁers, gaming
and children’s sections, promotional characters, promotions, opportunities for
extending website experience, marketing
partnerships and tie-ins, brand beneﬁt
claims, nutrition and health claims,
protection for children, registration and
accounts and educational material.
Details on the features assessed within
each marketing technique are given in
Table 1. All the games on the food brand
websites were played once by KM to identify
the presence of food products, brand logos,
spokes characters, music, sound effects and
animation during the games.

Websites were classiﬁed as targeting
children when they included fun, fantasy
and adventure themes or games, and were
classiﬁed as targeting adolescents when
they included fashion, image and sexuality
themes. The promotional characters were
categorised into six types, adapted from
Hebden et al:29 cartoon/company-owned
character, licensed character, amateur
sportsperson, famous sportsperson, celebrity
and movie tie-in. Premium offers (downloads, buy one, get one free, etc.) were also
captured.29 An internationally standardised
system was used to categorise health-related
labelling components on food products (eg
health and nutrition claims).30
For speciﬁc brand or standalone websites
(eg weetbix.co.nz), the entire site was coded.
For the food brand websites which were
just a page/link on the company’s website,
the entire page, including the information
located within two mouse clicks away from
the brand page, was coded. For the food
company websites, the home page and all
the pages two mouse clicks away from the
home page were coded.

Coding of popular non-food
websites

Both branded and non-branded food
references were captured and coded. Unlike
for the food brand websites, for which the
unit of analysis was the website, for popular
non-food websites, the unit of analysis was
the food referenced. Every pictorial or
written reference to food on the websites
was included.
For branded food references, the type of
advertisement, the size of the advertisement
and the marketing techniques and features
(similar as for food brand websites as
explained above) were captured.
The type of advertisement was categorised into (a) direct advertisements;
(b) part of editorial content (interviews,
comics, stories); (c) product competition
or promotion; (d) activity (games, puzzles
and quizzes); (e) inclusion in a recipe; (f)
association with an icon (cartoon characters, celebrities, sporting ﬁgureheads);
or (g) links to other media marketing (such
as food company’s internet site or their
Facebook page).31
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Statistical analysis

Since the number of websites that
appeared to be speciﬁcally targeting
adolescents was very low (n=4), they were
analysed in combination with the websites
targeting children. The data were analysed
in SPSS version 20 for Windows (SPSS Inc.,
Chicago, USA). The frequency of marketing
techniques and features used on websites
targeting children and adolescents and
websites targeted to the general population
were compared using chi square tests.
Furthermore, frequency of marketing
techniques used on a selected sample
of food brand websites was compared
between two different time periods, using
chi square tests.
Due to multiple comparisons, the signiﬁcance level was adjusted to 0.003 instead of
0.05 (Bonferroni correction). The proportion
of healthy ‘Everyday’ foods versus unhealthy
‘Occasional’ foods was calculated for both
food brand and popular, non-food websites.

Results

Food brand websites

In total, 70 food brand/company websites
were included in the study, of which 40
were stand-alone websites and 30 were
a page link on a food company website.
The majority of the included food brands/
companies (n=66) had a New Zealand
website, which was analysed. For the other
four brands, the Australian website was
analysed. The majority of websites were
classiﬁed as ‘targeted towards the general
population’ (n=46), followed by ‘targeting
children’ (n=20), and only four websites
were classiﬁed as ‘targeting adolescents’.
All food brand websites displayed brand
logos, 93% of websites contained different
brand variants (eg size or ﬂavours), 89%
of websites included product packaging
graphics, and 87% of websites included
images of products in the background.
Many websites contained advercation
(87%), brand beneﬁt claims for taste and
quality of food products (96%) and viral
marketing (such as links to Facebook and
other social media pages) (64%). Overall,
33% of websites included television advertisements, and 34% of websites included
competitions and/or giveaways. Rebates,
such as combo meals, value packs or special

discounted items, were found on 13%
of websites, predominantly on fast food
restaurant websites (Table 1).
About 19% of websites contained a children’s designated area, and 13% of websites
contained advergames (Table 1). In total, 91
advergames were identiﬁed on food brand
websites, ranging from one to 76 games
per website. The games mainly included
adventure games (15%), creative games
(15%) and sport games (14%). The majority
of advergames included features to extend
the game (76%), such as leader boards—
including rank, nickname, best game and
total score of all games, the opportunity
to post scores publicly, and play again
option. Animations appeared within 60%
of games, special sound effects within 59%
of games and music within 41% of games.
Some games (30%) created opportunities
to personalise with the character/player in
the game. None of the websites with advergames speciﬁed age restrictions or required
parental consent to play the games.
The use of promotional characters (67%
vs 24%, p=0.001) and tie-ins (58% vs.
44%, P>0.050) was more concentrated on
websites targeting children and adolescents, than websites targeting the general
population. Websites targeting children and
adolescents offered advergames (25% vs
7%, p=0.054) and giveaways (29% vs 11%,
p=0.054) more frequently than websites
targeting the general population. The most
common giveaway item was a ‘toy’ with
a children’s product or a kid’s meal. Viral
marketing was more frequent on websites
targeting children and adolescents (79% vs
57%, p=0.061) than on websites targeting
the general population, and was the most
common feature used on websites targeting
children to increase website experience
and brand exposure. More than half of
the websites targeted to children and
adolescents (54%) offered free downloadable items, such as branded characters
(eg Ronald MacDonald), logos, menus or
colouring pages.
About 50% of websites targeting children
offered the opportunity to register and
become a member or enter in a promotion,
whereas only 2% of websites targeted to the
general population offered those options
(p<0.001). Moreover, only 4% of children’s
websites required parental consent, and
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13% contained information for parents
related to registrations and accounts.
A higher proportion of websites targeting
children and adolescents than those targeting
the general population (75% vs. 44%,
p=0.012) used cookies to save passwords,
to keep track of what was purchased, to
estimate number of users and to determine
overall traﬃc patterns on the website.
In total, 74.6% food brand websites
advertised food products, which were
of low nutritional value, and were classiﬁed as unhealthy “Occasional” foods
according to the Ministry of Health food and
beverage classiﬁcation system. The highest
frequency of marketing was for sweet
snacks (including ice cream) (23%), followed
by mixed meal dishes (13%) and breakfast
cereals (10%). The prevalence of marketing
for “occasional” foods was found to be
higher on websites targeting children and
adolescents (88%) than on websites targeting
the general population (57%).
There were no signiﬁcant differences
(p>0.05) in the frequency of use of any of
the marketing techniques on food brand
websites between two different time
periods. However, it has to be noted that the
sample size of websites, which were re-analysed, was small.

Popular non-food websites

Out of 110 popular non-food websites
analysed, only 15 websites included branded
or non-branded food references (n=65 in
total, of which only n=5 were branded). The
majority of food references were found on
game websites. The food categories referenced most frequently were mixed meal
dishes (38 %), followed by sweet snacks
(28%). The majority of foods referenced
(63%) were classiﬁed as unhealthy “occasional” foods, and 12% were classiﬁed
as healthy “everyday” foods. Since only
ﬁve branded food references were found
on non-food websites, further details on
marketing techniques are not reported here.

Discussion
This is the ﬁrst study to comprehensively assess the extent and nature of food
marketing to New Zealand children and
adolescents through the internet, including
through both food brand and popular
non-food websites.

While the extent of food marketing on
popular, non-food websites was low, a wide
range of marketing techniques and features
were identiﬁed on food brand websites. In
general, marketing techniques appeared
more frequently on websites speciﬁcally
targeting children and adolescents, than
on other websites targeting the general
population.
Surprisingly, the frequency of food references on non-food websites (2014) was very
low in our study, compared to Australia
(2006), where about 11 food references per
website were found.21 Also in the US, food
advertising on third-party websites was
found to be much more common than in
New Zealand.37 One of the potential explanations might be that companies increasingly
focus their marketing efforts on social and
other digital media (eg Facebook), which
have become much more popular since the
Australian study was conducted ten years
ago. A few recent Australian studies,43,44
and a recently published report from the
World Health Organization Europe45 show
that unhealthy food advertising through
Facebook and other digital media is
concerning, since it ampliﬁes advertising in
traditional media and is very poorly regulated and monitored.7
The dynamic and sophisticated nature
of digital media enables food marketers
to directly connect and engage with their
target audiences in new ways, which are
beyond those delivered by the traditional
media, such as television.7,45
Viral marketing, for example, encourages
children to send marketing messages to their
friends, without understanding the blurring
line between advertising and content.
Furthermore, the use of ‘cookies’ (small
ﬁles that track user’s online activities and
collect user information to facilitate targeted
marketing) allows marketer’s direct, inconspicuous insight into children’s behaviour
in ways not available in the past.38 Food
marketers also encourage children to
register and open an account, by providing
beneﬁts to members, such as access to
special games, free downloadable items,
etc. In addition, advergames on some food
company websites engage children with
branded characters and branded food items.
One study in the US found a signiﬁcantly
higher proportion of children visitors on

36

NZMJ 17 February 2017, Vol 130 No 1450
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

branded food company websites with advergames than those without advergames.24
Similar to traditional media platforms,9,10,12
internet marketing was found to predominantly promote unhealthy foods to New
Zealand children and teenagers. Consequently, there is a need for regulations to
protect children from unhealthy food and
beverage marketing messages. Presently
there are no regulations on any marketing
activities in New Zealand. According to the
World Health Organization, government
regulations have the highest potential to
decrease the extent of exposure of children
to unhealthy food and beverage marketing.46
In this study, the majority of the food brand
websites were New Zealand speciﬁc, which
is important for policy implementation
within New Zealand. While a new draft
self-regulatory Code for advertising to
children and adolescents has recently been
proposed,47 this is very unlikely to have any
impact to reduce unhealthy food marketing
to children through digital media.
Restriction of the use of cookies as a
violation of children’s privacy could be
introduced, such as in the US, where digital
tracking of children younger than 13 years
is limited.48 Veriﬁable parental consent is
needed to collect personal information from
children younger than 13 years old, and
tracking across platforms with geo-location
or behavioural advertising is not allowed.45
Veriﬁable parental consent should be
required for membership or registration
on websites, especially for those featuring
advergames. Hardly any of the food
brand websites investigated in this study
contained regulated age restrictions and
parental consent.
In addition, food companies should include
privacy policy information with clear
speciﬁcation of age of target audience, any
marketing features used on websites, such
as advergames, and personal information
collected from children. Viral marketing
needs to be restricted to reduce the spread

and reach of unhealthy food marketing to
children and adolescents. Other strategies to
protect children against harmful effects of
food marketing could also be used, such as
mass media campaigns, including counter
advertising.49 In addition, companies could
be much more transparent about their
policies related to restricting unhealthy food
marketing to children, including types of
media and marketing techniques, and put
those clearly up on their website.50
The strengths of the study include the
selection of websites based on net ratings
data for the target population and food
brands most frequently marketed through
a range of media in New Zealand. The large
sample of websites included in the study
assisted to assess the potential exposure
of children and adolescents to marketing
messages. Furthermore, a small sample of
food websites were reanalysed at a later time
to identify changes in frequency of different
types of promotional activities over time.
The limitations include that actual
exposure of children and adolescents to food
marketing through the internet (especially
through food brand websites), and the extent
of food marketing through social and other
digital media (eg Facebook) was not assessed.

Conclusions
Compared to traditional media, the
internet allows food marketers to use
engaging techniques to target children and
directly interact with them. While the range
of marketing techniques and features identiﬁed on food brand websites was extensive,
the most popular websites among children
and adolescents were non-food related,
and the extent of food marketing on those
websites was found to be low.
Additional assessment of food marketing
to children and adolescents through social
and other digital media is crucial, since
companies may have shifted their marketing
efforts to those new media.
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Table 1: Marketing techniques and features used on food and beverage brand and company websites.

Marketing techniques

All websites (n=70)

Websites targeting
children + adolescents (n=24)

Websites targeting
general population
(n=46)

Marketing features

Number of
websites (n) and
percentage (%)

Number of
websites (n) and
percentage (%)

Number of
websites (n) and
percentage (%)

Brand identifiers

70 (100%)

24 (100%)

46 (100%)

Brand logo

70 (100%)

24 (100%)

46 (100%)

Diﬀerent brand variants

65 (92.9%)

23 (95.8 %)

42 (91.3%)

Product packaging graphics

62 (88.6%)

21 (87.5%)

41 (89.1%)

Product as part of the background

61 (87.1%)

23 (95.8%)

38 (82.6%)

Product serving suggestions

43 (61.4%)

15 (62.5%)

28 (60.9%)

Image of person consuming the
product

19 (27.1%)

6 (25.0%)

13 (28.3%)

Designated children’s section

13 (18.6%)

6 (25.0 %)

7 (15.2%)

Advergaming

9 (12.9%)

6 (25.0%)

3 (6.5%)

General gaming

3 (4.3%)

3 (12.5 %)*

0 (0.0%)

Promotional characters

27 (38.6%)

16 (66.7%)**

11 (23.9%)

Cartoons, company owned

18 (25.7%)

12 (50.0%)**

6 (13.0%)

Licenced characters

7 (10.0 %)

5 (20.8 %)*

2 (4.4%)

Famous sports persons

4 (5.7%)

3 (12.5%)

1 (2.2%)

Famous celebrities

3 (4.3%)

0 (0.0%)

3 (6.5 %)

Amateur sport persons

1 (1.4%)

1 (4.1%)

0 (0.0%)

Movie tie-ins

0 (0.0%)

0 (0.0%)

0 (0.0%)

Premium offers

11 (15.7%)

4 (16.7%)

7 (15.2%)

Promotions

49 (70%)

16 (66.7%)

33 (71.7%)

Television adverts

23 (32.9%)

9 (37.5%)

14 (30.4%)

Giveaways

12 (17.1%)

7 (29.2%)

5 (10.9%)

Competitions

12 (17.1%)

4 (16.7%)

8 (17.4%)

Fundraising

11 (15.7%)

4 (16.7%)

7 (15.2%)

Vouchers

9 (12.9%)

2 (8.3%)

7 (15.2%)

Rebates

9 (12.9%)

3 (12.5%)

6 (13.0%)

Sample oﬀers

2 (2.9%)

2 (8.3%)

0 (0.0%)

Other

12 (17.1%)

4 (16.7%)

8 (17.4%)

Opportunities to extend the website experience

67 (95.7%)

23 (95.8%)

44 (95.7%)

Expanding usage of the brand
(recipes)

55 (78.6%)

17 (70.8%)

38 (82.6%)
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Table 1: Marketing techniques and features used on food and beverage brand and company websites
(Continued).

Link to other food product web site
or pages

54 (77.1%)

19 (79.2%)

35 (76.0 %)

Viral marketing

45 (64.3%)

19 (79.2%)

26 (56.5%)

Free download items

30 (42.9%)

13 (54.2%)

17 (37.0%)

Draws

22 (31.4%)

8 (33.3%)

14 (30.4%)

Direct messages to children

9 (12.9%)

7 (29.2%)

2 (4.4%)

Link to other non- food websites

5 (7.1%)

1 (4.2%)

4 (8.7%)

Marketing partnership and tie-ins

34 (48.6%)

14 (58.3%)

20 (43.5%)

Other brands incorporated in
premiums, giveaways, competition,
sponsorship

24 (34.3%)

8 (34.8%)

16 (33.3%)

Television tie-ins

13 (18.6%)

5 (20.8%)

8 (17.4%)

Cartoon character tie-ins

5 (7.1%)

3 (12.5%)

2 (4.4 %)

Movie tie-ins

1 (1.4%)

1 (4.2%)

0 (0.0%)

Brand benefit claims

67 (95.7%)

23 (95.8%)

44 (95.7%)

Sensory based characteristics

51 (72.8%)

20 (83.3%)

31 (67.4%)

Convenience

43 (61.4%)

17 (70.8%)

26 (56.5%)

Suggested use

37 (52.8%)

14 (58.3 %)

23 (50.0%)

New brand development

27 (38.5%)

10 (41.7%)

17 (37.0%)

Suggested users

25 (35.7%)

12 (50.0%)

13 (28.3%)

Price

17 (24.2%)

5 (20.8%)

12 (26.1 %)

Emotive claims

17 (24.2%)

7 (29.2 %)

10 (21.7 %)

Puﬀery

19 (27.1%)

10 (41.7 %)

9 (20.0) %)

Nutrition labels

53 (75.7%)

20 (83.3%)

33 (71.7%)

Basic nutrition information

50 (71.4%)

17 (70.8%)

33 (71.7%)

Specific nutrition claims

22 (31.4%)

9 (37.5%)

13 (28.3%)

Health claims

11 (15.7%)

4 (16.7%)

7 (15.2%)

Healthy eating strategies

7 (10.0%)

3 (12.5 %)

4 (8.7%)

Claims

39 (55.7%)

14 (58.3%)

25 (54.3%)

Nutrient content claim

25 (35.7%)

9 (37.5 %)

16 (34.8%)

Health related ingredient claim

21 (30.0%)

8 (33.3%)

13 (28.3%)

General health claim

11 (15.7%)

3 (12.5%)

8 (17.4%)

Nutrition and other function claim

8 (11.4%)

1 (4.2%)

7 (15.2%)

Reduction of disease risk claim

5 (7.1%)

0 (0.0%)

5 (10.8 %)

Nutrient comparative claim

4 (5.7%)

0 (0.0%)

4 (8.7%)

Other claims (eg organic)

4 (5.7%)

2 (8.3%)

2 (4.4%)

Registration and accounts

13 (18.6%)

12 (50.0%)**

1 (2.2%)
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Table 1: Marketing techniques and features used on food and beverage brand and company websites
(Continued).

Website memberships

13 (18.6 %)

12 (50.0 %)**

1 (2.2%)

Benefits for members

13 (18.6 %)

12 (50.0%)**

1 (2.2 %)

Protection for children

59 (84.3%)

24 (100%)*

35 (76.1%)

Legal information available

59 (84.3%)

24 (100%)*

35 (76.1%)

Use of cookies

38 (54.3%)

18 (75%)*

20 (43.5%)

Information to parents

5 (7.1 %)

3 (12.5%)

2 (4.4%)

Age blocks

4 (5.7%)

3 (12.5%)

1 (2.2%)

Parents’ consent

1 (1.4%)

1 (4.2 %)

0 (0.0%)

Time restriction

0 (0.0%)

0 (0.0%)

0 (0.0%)

Educational material (advercation)

61 (87.1%)

22 (91.6%)

39 (84.7%)

Details on product ingredients

43 (61.4%)

13 (54.1%)

30 (65.2%)

Historical facts

31 (44.3%)

14 (58.3 %)

17 (37.0%)

General nutrition

17 (24.3%)

3 (12.5%)

14 (30.4%)

Sports information

4 (5.7%)

1 (4.2%)

3 (6.5%)

Other

9 (12.9%)

4 (16.7%)

5 (10.9%)

Type of education

*P<0.05 (none is <0.003); ** p<0.003.
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Psychosocial enhancement
of the Green Prescription
for obesity recovery: a
randomised controlled trial
Doug Sellman, Ria Schroder, Daryle Deering, Jane Elmslie, James Foulds,
Chris Frampton
ABSTRACT
AIMS: Kia Ākina is a low-cost obesity recovery network providing ongoing addiction-orientated
psychosocial support. This study explored the impact of Kia Ākina when added to the Green Prescription, a
key government-funded health promotion programme in New Zealand.
METHODS: A randomised controlled trial (ACTRN12613001160729) involving 108 participants recruited
from primary care compared Green Prescription plus Kia Ākina (KA/GRx) with Green Prescription alone
(GRx) over 12 months. The primary a priori outcome measure was achieving 5% loss of weight from baseline.
RESULTS: KA/GRx participants lost more weight overall than GRx (3.6kg vs 0.7kg, p=0.03), while 39% of the
GRx group gained weight compared with 21% of KA/GRx (p=0.04). However, KA/GRx and GRx had similar
proportions with weight loss of 5% or greater (20% vs 17%, p=0.62). KA/GRx participants had greater
changes in confidence about recovery (p=0.02), and quality of life measures (p=0.03) and greater overall
satisfaction with assistance received (p<0.001) compared with GRx participants.
CONCLUSIONS: Psychosocial support provided through Kia Ākina enhanced treatment outcomes for
people with obesity at 12 months when added to GRx, although weight-loss outcomes were modest. Before
Kia Ākina is expanded, improved weight-loss outcomes are required, which may be achieved through
individualised assessment and targeted dietary assistance.

T

he global increase in people with obesity1 is well represented in New Zealand where obesity rates have sharply
increased over the past 30 years so that over
30% of the general population 15 years and
above are now obese.2

While governments across the world
struggle with this epidemic,3 a fundamental
challenge for health care systems is how
to assist the thousands of people who now
suffer from obesity.
Despite decades of research and formulation of weight-loss guidelines4–6 long-term
non-surgical treatment outcomes for obesity
remain disappointing.7,8 Even achieving
the minimal permanent weight loss of 5%
required to produce clinically signiﬁcant
improvements has proved too diﬃcult for
the majority.9,10 Nevertheless, metabolic
beneﬁts can occur with healthy nutrition and

increased physical activity in the absence of
signiﬁcant weight loss.11
Primary care is a setting widely recognised
as the most appropriate for the treatment
of obesity and associated health conditions.
However, the effectiveness of interventions by generalist health professionals and
counselling by physicians is questionable.12,13
Lack of training, time and infrastructural
support plus cynicism about treatment
effectiveness have been identiﬁed as factors
undermining physicians’ effectiveness.14
The Green Prescription has been demonstrated to be an inexpensive intervention
for increasing activity in sedentary people15
and is a key government-funded programme
for assisting people with a range of chronic
conditions, including obesity, to improve
their health primarily through increasing
physical activity.16 The most common

44

NZMJ 17 February 2017, Vol 130 No 1450
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

referrals are people who are overweight.
This strategy is supported by evidence that
exercise alone can be effective in weight
reduction,17 and that, even when no weight
loss occurs, exercise will improve general
health as reﬂected in the reduction of
cardiovascular disease risk factors.

then relayed to a National Addiction Centre
researcher (RS) who arranged for baseline
self-report measures to be completed via
an online questionnaire. Randomisation to
one of the two treatment groups (KA/GRx or
GRx) occurred once these on-line measures
were completed.

Research on the role of addictive processes
in obesity has been accelerating in recent
years, and the use of addiction methods and
therapies in assisting people with obesity is
gaining traction.18,19

Randomisation involved a computer-generated random allocation sequence (1:1),
stratiﬁed for gender and primary care
venue, independent of the study’s clinicians.

Kia Ākina (“be encouraged and supported”)
is an evolving obesity recovery network that
emerged out of a study comparing Weight
Watchers and Overeaters Anonymous. The
study identiﬁed the need for a group-based
addiction treatment programme for people
with obesity wanting to lose weight, that
provided ongoing support, was ﬁnancially
accessible and “non-religious”.22 Kia Ākina
provides ongoing psychosocial support
incorporating addiction and standard
weight-loss strategies, encourages self-discovery and focuses on weight-loss based on
a sustainable new recovery lifestyle.
Weight loss is the primary outcome
measure in clinical studies of obesity.10
However, at times this focus has been to the
exclusion of broader personal functioning
measures, including quality of life data,
limiting the overall clinical and life signiﬁcance of weight-loss results.20
This study aimed to investigate whether
psychosocial support provided by Kia
Ākina enhances the weight-loss and other
outcomes from the Green Prescription
programme within New Zealand primary
care services.

Methods
The design was a parallel two-group,
randomised controlled trial comparing
Green Prescription plus Kia Ākina (KA/
GRx) with Green Prescription alone (GRx)
for people with obesity (BMI >30) (kg/m2),
recruited during a routine primary care
consultation.
The Green Prescription was provided
by the GP before the GP or practice nurse
obtained formal consent for the study,
undertook BMI measurement and conducted
a baseline physical ﬁtness test. Contact
details of each recruited participant were

Participants in the KA/GRx arm were
invited to attend an introductory Kia Ākina
workshop. Both treatment groups were
actively encouraged by their primary
care physician and practice nurse to
become involved in the Green Prescription
opportunities.
The study was registered with
the Australian and New Zealand
Clinical Trials Registry (ANZCTR) (ID:
ACTRN12613001160729). Ethics approval
was given by the Southern Health and
Disabilities Ethics Committee (Ref: 13/
STH/151).

Sample

One hundred and ﬁfty-nine patients were
screened during 2013/2014 in four geographically separate (North, South, West, North/
West) general primary care venues in Christchurch, New Zealand. Inclusion criteria
were: 23–65 years old, not currently involved
in other weight loss programmes, with no
current signiﬁcant medical condition or
undergoing medical treatment likely to
signiﬁcantly affect weight, or which would
make weight loss or dietary restriction
contraindicated. Fifty-one patients were
excluded (11 did not meet inclusion criteria,
37 declined to participate and three for
reasons unknown). The remaining 108 were
recruited for the study, and randomised into
the two groups. The percentage of men who
were screened in but declined to participate
(23%) was signiﬁcantly higher than the
percentage of men who subsequently participated in the study (9%), p<0.01.

Interventions

The Green Prescription primarily
provides free consultations with a qualiﬁed and experienced physical activity
coach who helps to support each person to
discover suitable physical activity options in
their community. Each participant also has
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the opportunity to try a range of activities
in a supported environment, discuss topics
that support a healthy lifestyle, establish a
plan of activity suited to meet individual
need and be supported by other participants and Green Prescription staff. During
the time of the study, the Green Prescription
programme in Canterbury underwent a
widening of scope from a primary focus on
physical activity to incorporate instruction
about healthy food and eating behaviour.
An eating programme “Appetite for Life”,22
group support and education sessions about
healthy living, as well as text and email
encouragement were added.

not. Additional weight measures included
12-month total weight loss, % weight loss
and % excess weight loss (%EWL) using a
BMI of 29 as the target weight. Secondary
measures included: physical ﬁtness using
the 2-minute step in place test (Step
Test)31 combined with heart recovery
rate at 1 minute (HRR1)32, 33 the Kessler 10
Psychological Distress Scale (K10);34 two
Likert scales (0–10 scale) measuring the
two central constructs of readiness for
change25—the importance of change to the
individual and conﬁdence that change is
possible; and a quality of life questionnaire,
WHOQOL-BREF.35

Kia Ākina is an obesity recovery network
which utilises six standard addiction
treatment strategies: permanent life-style
change;23 safe non-stigmatising venue;24
motivational enhancement principles;25
abstinence-based food-rules;26 harm
reduction27 and care of long-term medical
conditions;28 and self-help recovery group
processes. Kia Ākina primarily provides
ongoing psychosocial support, but is
grounded in traditional evidenced-based
approaches to weight loss, involving a
combination of Food/diet modiﬁcation,
increased physical Activity and Behavioural
strategies, termed the FAB approach.4

Following initial baseline assessment, the
practice nurse completed three-monthly
weight (digital scales) and six-monthly
physical ﬁtness measures. The Step Test
measures the number of steps a participant
achieves in 2 minutes—right knee raised
above a set level to achieve one step. HRR1
is calculated as the heart rate immediately
at the end of the Step Test minus the heart
rate one minute later. In addition to demographic, weight-loss and substance use
questions at baseline, the other measures
were completed on-line at baseline, six- and
12-months.

Participants are encouraged to set
personal weight loss goals, either on their
own or in interaction with the network,
select from a range of options to be involved
in and work at their own pace. The options
include face to face meetings—six monthly
workshops (two hours each) and weekly
facilitated group discussion meetings (one
hour), with topics determined by participants—an ongoing email discussion group
based on a weekly email message addressing
one of ﬁve key principles (Take Control, Get
Active, Eat Well, Persist, Enjoy Life),29 a daily
text buddy system and regular motivational
text messages.
A list of 50 energy-dense, nutrient-poor
foods high in fat, sugar and/or containing
alcohol, has been developed;30 referred to as
the NEEDNT Food List (Non-Essential, Energy-Dense, Nutritionally-deﬁcienT). This list
provides a starting point for participants to
identify problematic foods to work on.

Measures

The primary a priori outcome was a
5% reduction in weight at 12 months or

Likert scales (ranging 1–7) were administered six-monthly to check the total amount
of food advice given by the GP and practice
nurse. The Communication, Comfort and
Rapport subscales of the Medical Interview
Satisfaction Scale36 measuring the quality of
the therapeutic relationships were administered online six-monthly.
Finally, acceptability of adding Kia Ākina
to the Green Prescription was assessed
through a measure of overall satisfaction of
assistance received using a 5-point Likert
Scale (1. Very Satisﬁed–5. Very Unsatisﬁed).

Statistical analysis

The primary analyses of weight changes at
12 months were undertaken on an intention
to treat basis, with missing weight-loss
data imputed from 12-month group means.
Secondary sensitivity analyses were undertaken on those who remained in the KA/
GRx or GRx groups at 12 months. T-tests
and chi-square tests were undertaken to
compare outcomes where appropriate, with
comparisons summarised as odds ratios and
effect sizes (Cohen d).
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Table 1: Demographic, substance and weight characteristics of the sample (n=108), and by treatment
groups (n=54 each).

Total

(sd)

KA/GRx

(sd)

GRx

(sd)

Current age (years):
Baseline weight (kg):
Baseline BMI (kg/m2):
Weight age 20 years (kg):
Age first obese (years):
Highest weight ever (kg):

43.7
111.2
40.9
79.5
26.1
118.0

(10.9)
(21.4)
(7.1)
(18.7)
(11.3)
(23.9)

45.1
111.6
41.0
79.3
26.1
120.0

(10.9)
(21.2)
(7.0)
(18.1)
(11.2)
(25.3)

42.4
110.8
40.8
79.7
26.1
115.9

(10.9)
(21.9)
(7.3)
(19.4)
(11.5)
(22.4)

Female:

91

(84%)

45

(83%)

46

(85%)

74
13
21

(69%)
(12%)
(19%)

38
6
10

(70%)
(11%)
(19%)

36
7
11

(67%)
(13%)
(20%)

Marital Status:
Single
Married/defacto
Separated/divorced

28
71
9

(26%)
(66%)
(8%)

14
33
7

(26%)
(61%)
(13%)

14
38
2

(26%)
(70%)
(4%)

Highest level of education:
Secondary
Tertiary

37
71

(34%)
(66%)

16
38

(30%)
(70%)

21
33

(39%)
(61%)

Main source of income: (n=103)
Full-time employment
Part-time employment
Government benefit
Supported by partner
Other

51
19
17
14
2

(48%)
(18%)
(16%)
(13%)
(2%)

27
8
6
6
2

(51%)
(15%)
(11%)
(11%)
(4%)

24
11
11
8
0

(44%)
(20%)
(20%)
(15%)
(0%)

Smoking status: (n=107)
Never smoked daily
Non-smoker
Current smoker

64
34
9

(60%)
(32%)
(8%)

32
15
7

(59%)
(28%)
(13%)

32
19
2

(60%)
(36%)
(4%)

Drinking status: (n=107)
Never
Ex-drinker
Less than once a week
1–2x/week
3–4x/week
5+x/week

15
4
51
24
5
8

(14%)
(4%)
(48%)
(22%)
(5%)
(7%)

7
2
23
11
3
7

(13%)
(4%)
(43%)
(21%)
(6%)
(13%)

8
2
28
13
2
1

(15%)
(4%)
(52%)
(24%)
(4%)
(2%)

Ethnicity:
Pākehā (NZ European)
Māori/Pacific
Other

Results

Power analysis

The primary outcome was a 5% reduction
in weight at 12 months from baseline. It was
estimated 25% of experimental participants
(KA/GRx arm) would achieve this goal at
12 months based on preliminary Kia Ākina
data, compared with 5% of controls (GRx)
as anticipated from exercise programmes.37
Using a two-tailed alpha of 0.05, there was
80% power to detect this difference between
experimental (KA/GRx) and control (GRx)
participants, with a sample size of 49 participants in each group.

Table 1 outlines baseline demographic,
substance use and weight characteristics of
the sample.
The mean number of formal previous
attempts at weight loss was 2.2 (range=0–8).
The four most common methods were, in
order, Weight Watchers, prescribed diet
pills, Jenny Craig and the Atkins Diet.
Over the course of the study 18 participants formally withdrew, nine from each
treatment group, and a further 13 partic-
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Table 2: Distribution of participants according to the two treatment groups (KA/GRx vs GRx) across six
weight loss categories at 12 months follow-up, for both those followed up (n=84) and the full imputed
sample (n=108).

Full sample (imputed) (n=108)

Completed follow-up (n=84)

OUTCOME

KA/GRx

GRx

KA/GRx

GRx

10+% weight loss

5

(9%)

2

(4%)

5

(12%)

2

(5%)

5.0–9.9% weight loss

6

(11%)

7

(13%)

6

(15%)

7

(16%)

0.0–4.9% weight loss

32

(59%)

24

(44%)

19

(46%)

13

(30%)

0.1–4.9% weight gain

8

(15%)

18

(33%)

8

(20%)

18

(42%)

5.0–9.9% weight gain

3

(6%)

3

(6%)

3

(7%)

3

(7%)

10+% weight gain

0

(0%)

0

(0%)

0

(0%)

0

(0%)

54

54

ipants were not available for follow-up at
12 months, seven from KA and six from
GRx. This left 77 participants from whom
complete data at 12 months were obtained
(71% follow-up rate). There was no significant difference between the two treatment
groups (Chi square=0.21, df=1, p=0.64)
in terms of the overall percentage who
withdrew or were lost to follow-up.
At 12-month follow-up, home weight
measurements using digital scales were
obtained from an additional seven participants from whom secondary follow-up
measures were not completed (three from
KA/GRx, four from GRx). This resulted in 84

41

43

participants followed up for weight (75%
follow-up rate).

Weight loss

Weight change at 12 months varied considerably across the total sample from 10.5kg
gained to 21.0kg lost.
Weight loss data were categorised into six
clinically meaningful groups,10 as seen in
Table 2. 11/54 (20%) of KA/GRx had a weight
loss of 5% or greater compared with 9/54
(17%) in GRx (p=0.62, OR=0.78 (0.30, 2.07)).
21/54 (39%) of the GRx group gained weight
compared with 11/54 (21%) of the KA/GRx
group (p=0.04, OR=2.49 (1.05, 5.88)).

Table 3: Comparison of weight outcome measures between participants in the KA/GRx vs GRx groups for both those followed up (n=84) and the full sample (imputed) (n=108).

Total

(sd)

KA/GRx

(sd)

GRx

(sd)

t

p

D

Baseline weight (n=84)

112.5

(22.3)

112.3

(21.5)

112.7

(23.1)

12-month weight

110.4

(22.5)

108.6

(20.9)

112.0

(24.0)

Weight loss (kg)

2.1

(6.2)

3.6

(6.5)

0.7

(5.6)

2.15

0.03

0.48

% Weight loss

1.9

(5.3)

3.1

(5.5)

0.7

(4.9)

2.15

0.03

0.46

% Excess weight loss

8.7

(28.5)

14.0

(33.1)

3.7

(22.6)

1.68

0.09

0.36

Baseline weight (n=108)

111.2

(21.4)

111.6

(21.2)

110.8

(21.9)

12-month weight

109.0

(21.5)

108.0

(20.6)

110.0

(22.6)

Weight loss (kg)

2.2

(5.5)

3.6

(5.7)

0.7

(5.0)

2.79

0.006

0.54

% Weight loss

1.9

(4.7)

3.2

(4.8)

0.7

(4.4)

2.84

0.005

0.54

% Excess weight loss

9.3

(25.6)

14.6

(29.3)

4.1

(20.2)

2.17

0.03

0.42

48

NZMJ 17 February 2017, Vol 130 No 1450
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

Table 4: Comparison of secondary outcome measures between KA/GRx vs GRx participants at 12-month
follow-up (n=68-81).

Total

(sd)

KA/GRx

(sd)

GRx

(sd)

t

p

d

PHYSICAL FITNESS (n=68)
Baseline steps
12-month steps
Change steps

80.1
94.6
14.4

(20.0)
(24.3)
(17.1)

80.5
94.2
13.7

(18.7)
(27.3)
(18.3)

79.8
94.8
15.0

(21.2)
(21.9)
(16.3)

0.31

0.76

0.08

Baseline HRR1
12-month HRR1
Change HRR1

26.8
31.7
4.9

(12.2)
(14.4)
(14.6)

26.5
31.2
4.7

(13.7)
(14.9)
(15.3)

27.1
32.1
5.0

(11.1)
(14.3)
(15.2)

0.09

0.93

0.02

PSYCHOLOGICAL DISTRESS
(n=81)
Baseline K10 score
12m K10 score
Change K10 score

21.9
18.5
3.3

(7.3)
(6.4)
(6.2)

20.8
16.8
4.0

(7.3)
(4.4)
(6.5)

22.8
20.0
2.7

(7.2)
(7.5)
(4.0)

0.92

0.36

0.21

READINESS TO CHANGE
(n=81)
Baseline importance
12m importance
Change importance

10.1
9.7
0.4

(1.6)
(1.8)
(1.5)

9.9
9.5
0.4

(1.7)
(1.8)
(1.5)

10.2
9.8
0.4

(1.4)
(1.8)
(1.5)

0.01

0.99

0.00

Baseline confidence
12m confidence
Change confidence

7.0
7.0
0.0

(2.5)
(2.6)
(2.8)

7.0
7.8
0.8

(2.6)
(2.8)
(2.8)

6.9
6.3
0.7

(2.6)
(2.6)
(2.6)

2.41

0.02

0.56

QUALITY OF LIFE (n=81)
Baseline physical health
12m physical health
Change physical health

51.2
66.4
15.2

(9.9)
(17.3)
(15.8)

51.3
66.1
14.8

(10.8)
(18.6)
(16.5)

51.1
66.6
15.5

(9.1)
(16.3)
(15.4)

0.19

0.85

0.04

Baseline psychological
12m psychological
Change psychological

49.9
58.3
8.5

(12.9)
(19.1)
(14.6)

49.3
61.0
11.6

(12.1)
(17.7)
(13.0)

50.3
56.0
5.7

(13.6)
(20.2)
(15.4)

1.86

0.07

0.41

Baseline relationships
12m relationships
Change relationships

57.7
62.0
4.3

(20.7)
(19.7)
(16.4)

60.3
65.1
4.8

(22.8)
(17.5)
(19.0)

55.4
59.3
3.9

(18.5)
(21.3)
(14.0)

0.26

0.80

0.05

Baseline environment
12m environment
Change environment

65.6
68.6
3.0

(14.6)
(14.0)
(12.1)

66.5
72.9
6.4

(16.2)
(13.4)
(11.0)

64.8
64.8
0.0

(13.2)
(13.5)
(12.4)

2.44

0.02

0.55

Baseline percep QOL
12m percep QOL
Change percep QOL

66.6
71.9
5.3

(25.8)
(20.8)
(23.1)

60.8
72.3
11.5

(29.8)
(21.1)
(20.9)

71.5
71.5
0.0

(20.8)
(20.8)
(23.8)

2.28

0.03

0.51

Baseline percep Health
12m percep Health
Change percep Health

30.2
43.8
13.6

(22.3)
(24.9)
(27.7)

30.3
47.4
17.1

(25.4)
(23.8)
(31.4)

30.2
40.7
10.5

(19.3)
(25.6)
(23.9)

1.08

0.28

0.24

OVERALL SATISFACTION
OF ASSISTANCE RECEIVED
(n=79)

2.4

(1.1)

1.8

(1.0)

2.9

(1.0)

4.96

<0.001

1.10
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KA/GRx participants lost more weight than
GRx participants (3.6kg vs 0.7kg, p=0.006,
n=108), which translated into signiﬁcantly
greater % weight loss and %EWL (Table 3).

Secondary measures

There were no signiﬁcant differences
between KA/GRx and GRx participants in the
change to 12 months for the two physical
ﬁtness measures or psychological distress
measure, although these improved from
baseline across the whole sample (Table 4).
There was no difference between KA/
GRx and GRx participants in terms of the
change to 12 months in perceived importance of recovery, but there was a signiﬁcant
difference between the two groups in the
change in conﬁdence for recovery. KA/GRx
participants increased in conﬁdence over
the 12 months (7.0 to 7.8), whereas GRx
participants’ conﬁdence decreased (6.9 to
6.3) (p=0.02, d=0.56).
The WHOQOL-BREF measures quality of
life (QOL) on six domains: Physical Health,
Psychological Health, Relationships, Environment, Overall Perception of QOL and
Overall Perception of Health, each scored as
a percentage. There were signiﬁcant quality
of life improvements for KA/GRx participants compared with GRx for Environment
(p=0.02, d=0.55) and Overall Perception of
QOL (p=0.03, d=0.51), and some indication
of a differential advantage to KA/GRx in
terms of Psychological Health (p=0.07,
d=0.41). There were signiﬁcant quality of
life improvements for the whole sample for
each of the six domains, with medium to
very large effect sizes detected for Physical
Health (p<0.001, d=1.08), Psychological
Health (p<0.001, d=0.52) and Perception of
Health (p<0.001, d=0.58).
Participants (n=79) reported high overall
satisfaction with the assistance received
over the 12 months. The total mean score
on the 5-point Likert scale was 2.4. KA/
GRx participants scored signiﬁcantly more
satisfaction than GRx participants (1.8 vs
2.9, p<0.001, d=1.10). Eighty-nine percent of
KA/GRx participants said they were either
satisﬁed or very satisﬁed compared with
28% of GRx participants (p<0.001, OR=20.7
(6.0, 71.0)).

Threats to validity

There were no differences between KA/
GRx and GRx participants in terms of the

measures of quality of therapeutic relationships with GP and practice nurse at six
months and 12 months. However, at six
months, GRx participants reported their
GP talking with them more about the types
of food to eat (p=0.047, d=0.47) and how
much to eat (p=0.063, d=0.43). Following this
ﬁnding, GP and practice nurse colleagues
at the four primary care venues were
reminded about the importance of clinical
equipoise with study participants. The
12-month check revealed no signiﬁcant
differences in these two questions (p=0.67,
d=0.09 and p=0.28, d=0.24 respectively) or
any others.

Discussion
This randomised controlled trial aimed to
investigate the impact of adding Kia Ākina,
a novel addiction-orientated weight-loss
programme providing ongoing psychosocial support to the Green Prescription.
The overall 25% drop-out rate at 12-months
compared well with other obesity studies.38,39
KA/GRx participants lost more weight
overall (3.6kg) than GRx (0.7kg). However,
the two groups were not differentiated
according to the primary a priori outcome
measure, 5% loss of weight from baseline.
The GRx group, with its widened scope
involving eating advice as well as exercise
coaching, was over three times more
effective than anticipated (17% cf 5% estimated), whereas the KA/GRx group was a
little less effective than was predicted (20%
cf 25% estimated) in terms of 5% weight-loss
from baseline.
The 12-month weight loss of 3.6kg in KA/
GRx participants compares well with the
3.0kg weight loss found in an independent
study of Weight Watchers, the most prominent commercial weight-loss programme in
New Zealand.40
One in ﬁve of the KA/GRx group and one
in six of the GRx group achieved a 5% weight
loss in this 12-month study. This contrasts
favourably with the estimated natural
history in the US population of one in eight
and one in seven morbidly obese men and
women who achieve this annually.41
The odds of gaining weight in the KA/GRx
group were two and a half times less than
in the GRx group, suggesting the addition of
Kia Ākina may be most helpful at reducing
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an ongoing progression of obesity at the
harder-to-treat end of the obesity spectrum.
The further advantages for KA/GRx in
increasing conﬁdence about recovery and
enhancing aspects of quality-of-life suggest
the additional content of Kia Ākina has
some impact on improving participants’
life functioning and providing hope for
future recovery from obesity. These are
elements consistent with a contemporary
addiction treatment orientation; ie concern
with broader life functioning than simply
whether there has been a cessation of
addictive behaviour.42
Five of the six strategies underpinning
Kia Ākina—permanent lifestyle change,
safe non-stigmatising venue, motivational
enhancement, long-term harm reduction
and recovery group process—are standard
addiction treatment strategies, but not
unique to addiction treatment. The one
unique strategy, abstinence rules for
NEEDNT food,30 is different to the traditional moderation approach in obesity
treatment,43,44 although is unlikely to be
a single factor underlying Kia Ākina’s
apparent effectiveness.
Strengths of this study were its real-life
setting, procedures involving routine
primary care consultations, ensuring
the main outcome measures (weight and
ﬁtness) were obtained during routine care
and the use of a comprehensive outcome
measurement package.21

there is little evidence that effective weight
loss strategies are different between men
and women,46 there is a growing literature
on speciﬁc needs for men in weight-loss
programmes.47 Further research is needed to
determine whether Kia Ākina is inherently
less appealing to men than women.
The positive results found for KA/
GRx participants indicate that Kia Ākina
has promise as an addition to the Green
Prescription, especially when more psychosocial support is required, although
weight-loss outcomes at 12-months were
modest. Nevertheless, the high satisfaction
rating by KA/GRx participants compared
with GRx participants indicates the Kia
Ākina programme is providing participants
with something important and of value.
However, before expanding the programme
there are three challenges:
1.

To better understand what it is that is
valued by participants. For instance, is
it the existence of a safe place among
peers to feel accepted and supported,
or is it the provision of hope that
longer-term recovery is possible?

2.

To undertake longer follow-up of
participants in order to investigate
whether positive outcomes are
obtained over time; and

3.

To explore enhancement of Kia Ākina
in order to improve the weight-loss
outcomes while maintaining participants’ high satisfaction with the
programme. These developments
could include clinical assessment,
tailoring approaches to the type of
obesity and providing individualised
dietary assistance. These additions
would move Kia Ākina away from
being a low-cost recovery network
towards functioning more as a
specialist obesity clinic. However,
these two orientations could feasibly
be combined in a service utilising the
best dietary approaches available
while continuing a peer-based
recovery network.

An important limitation was the relatively
short follow-up period of 12-months, which
precludes any deﬁnitive conclusion about
Kia Ākina being an effective weight-loss
addition to the Green Prescription in obesity.
Kia Ākina is continuing to run as a recovery
network, emphasising the importance of
ongoing recovery work while enjoying life
now, and providing the necessary support
for maintenance of weight-loss,45 making
positive longer-term outcomes a possibility.
A further limitation was the relative lack of
men in the study brought about in part by
signiﬁcantly more men declining to participate following being screened in. While
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Ethnic and geographic
variations in the incidence
of pancreatitis and postpancreatitis diabetes
mellitus in New Zealand:
a nationwide populationbased study
Sayali A Pendharkar, Juby Mathew, Jinfeng Zhao, John A Windsor, Daniel
J Exeter, Maxim S Petrov
ABSTRACT
AIM: To determine the incidence of acute pancreatitis (AP), chronic pancreatitis (CP), and post-pancreatitis
diabetes mellitus (DP) in New Zealand, and the eﬀect of ethnic and geographic variations.
METHODS: Data were collected from all district health boards in New Zealand by the Ministry of Health
(Manatū Hauora). Diagnosis of AP, CP and DP was determined by the International Classification of
Diseases-10 codes. Incidence rates per 100,000 population per year were calculated using incident AP, CP
and DP cases as the numerator, and the adult resident population of New Zealand as the denominator.
Poisson distribution was used to estimate 95% confidence intervals. The district health board domicile
codes and corresponding incidence rates were used to map geographical variations for AP, CP and DP.
RESULTS: On average, 2,072 new cases of AP, CP and DP were diagnosed in New Zealand every year. The
crude incidence of AP was 58.42 [57.55, 59.30], CP - 3.97 [3.74, 4.20], and DP - 7.95 [7.62, 8.27] per 100,000
population per year. Māori had the highest incidence of AP (95.21 [91.74, 98.68] per 100,000 population
per year), CP (6.27 [5.37, 7.16] per 100,000 population per year), and DP (18.23 [16.71, 19.76] per 100,000
population per year). Incidence of AP and DP was at least 1.8 and 2.6 times higher in Māori than New Zealand
Europeans in every age group, and incidence of DP was at least 1.9 times higher in Pacific people than
New Zealand Europeans in every age group. Auckland/Northland had the highest incidence of AP (135.25
[134.82, 135.68] per 100,000 population), and CP (9.03 [8.60, 9.46] per 100,000 population), while Lakes/
Waikato had the highest incidence of DP (20.64 [20.21, 21.07] per 100,000 population) in New Zealand.
CONCLUSIONS: New Zealanders have a very high incidence rate of AP, with Māori having the highest reported
incidence of AP worldwide. There is a significant geographic variation in incidence of pancreatic diseases,
with the Upper North Island having the highest incidence rates of AP, CP and DP in the country. Future
high-quality studies are required to understand the mechanisms of pancreatitis and DP in order to develop
preventive and therapeutic strategies that would benefit New Zealanders in general and Māori in particular.

I

nﬂammatory diseases of the pancreas
are common worldwide and pose a substantial burden on healthcare systems.1,2
The global incidence of acute pancreatitis
(AP) is 33.7 per 100,000 population per year,
whereas the global incidence of chronic
pancreatitis (CP) is 9.6 per 100,000 population per year.3 In the USA alone, pancreatitis results in more than 800,000 visits to

hospitals and costs more than $2.6 billion.4
Further, while burden of type 1 and type 2
diabetes mellitus has long been acknowledged worldwide and in New Zealand,5,6
post-pancreatitis diabetes mellitus (DP) has
only gained attention recently.7–13 In particular, a nationwide population-based study
from Taiwan showed that patients after AP
have a 2.5 times higher risk of developing
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newly diagnosed diabetes mellitus than individuals in the general population.14 The risk
of diabetes appears to be independent of
the degree of mechanical destruction of the
pancreas,15,16 suggesting that patients with
pancreatitis are at increased risk of developing DP regardless of pancreatitis severity.
Although research on pancreatitis has
been conducted in New Zealand and
Australia for years, it was limited to singlecentre studies only.17–20 These studies
typically had a small sample size, and
were prone to selection and participation
bias, including underrepresentation of
minorities and underserved populations,
particularly the Māori. Further, the recent
comprehensive systematic review and metaanalysis on the global burden of diseases
of the pancreas showed that large population-based data on incidence of acute
and chronic pancreatitis are available for
every World Health Organization (WHO)
region except for Australasia and Africa.3
Given that Māori and Paciﬁc people are
at an increased risk of developing chronic
metabolic diseases,21–23 population-based
studies, particularly nationwide studies, are
essential for determining the true incidence
of diseases, effect of covariates and pattern
of healthcare utilisation, as they have large
sample size and lack of selection and participation bias.
The aim of this population-based study
was to determine the incidence of AP, CP
and DP in New Zealand using national-level
health dataset, as well as investigate the
effect of ethnicity and geographical location.

Methods

Data source

Data for this study were obtained from
and prepared by New Zealand’s Ministry
of Health Analytical Services Database
(National Health Board, Ministry of Health,
New Zealand). The dataset included information on patients’ age, sex, ethnicity,
tenth revision International Classiﬁcation
of Diseases (ICD-10) codes and the hospital
admitted to. All patients were anonymised
by the Analytical Services for the purpose
of this study. In line with the Ministry of
Health guidelines, ethical review was not
required for this study. No contact was
made with the study population.

Study population

All New Zealand residents have a unique
alpha-numeric code, the National Health
Index, assigned at the very ﬁrst contact with
the health-care system. The population for
this study (n=2,597,217) constituted registered patients admitted to a public hospital
across New Zealand from 1st January 2006
to 31st October 2015 with the diagnosis of AP
(ICD-10 K85.0, ICD-10 K85.1, ICD-10 K85.2,
ICD-10 K85.3, ICD-10 K85.8, ICD-10 K85.9), CP
(ICD-10 K86.0, ICD-10 K86.1) or DP (ICD-10
E-1364, ICD-10 E1365, and non-diabetic
patients who had new diabetes mellitus
ICD-10 codes after the date of AP or CP).24
All patients who had a prior principal or
secondary diagnosis of acute or chronic
pancreatitis or diabetes back to 1 January
2005 were excluded. Further, patients who
had an initial principal or secondary diagnosis of CP, followed by a later diagnosis of
AP, were excluded from those designated as
having AP. In case of multiple admissions
for a patient, data from only the very ﬁrst
admission were used, with duplicate entries
excluded.
In this study, people less than 20 years of
age (n=1117) were excluded from analyses,
as non-adults according to the WHO guidelines.25 Age for all remaining patients was
standardised according to the WHO standardised age groups.25
Ethnic groups were categorised in line
with Statistics New Zealand Census (2013)26
and prioritised in the following order: New
Zealand European, Māori, Asian, Paciﬁc
people and other. The “other” category
comprised of the following ethnic groups:
Middle Eastern, African, Latin American,
North American Indian, Mauritian, South
African and those who did not identify with
any ethnic group.
New Zealand district health boards
(DHBs) were aggregated into seven broad
regions from North to South according to the
geographic location. The regions contained
suﬃcient number of cases of AP, CP and DP
to meaningfully map the geographical variations in crude incidence of AP, CP and DP per
100,000 population, and by ethnicity. Maps
for incidence rates were created at the DHB
region level using the Jenks classiﬁcation,
which groups similar values in each class
and maximises the differences between

56

NZMJ 17 February 2017, Vol 130 No 1450
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

classes.27 All maps were created using the
ArcGIS 10.3.1 for Desktop (ESRI 2015. ArcGIS
Desktop: Version 10.3.1.4959 Redlands, CA:
Environmental Systems Research Institute).

Statistical analyses

Discrete variables were presented as
counts. Percentage incidence and incidence rate per 100,000 population per year
were determined using incident AP, CP, and
DP cases as the numerator and the adult
resident population of New Zealand at the
start of the study period (2006), reported
by Statistics New Zealand, as the denominator. These were calculated by ethnicity,
geographical variation, age and sex. Poisson
distribution was used to estimate 95%
conﬁdence intervals (CI). All analyses were
conducted using SPPS for Windows Version
23 (SPSS Inc., Chicago, IL, USA).

Results
There were a total of 20,198 incident cases
of AP, CP and DP. The annual incidence of AP
was 58.42 [57.55, 59.30] per 100,000 population per year, CP - 3.97 [3.74, 4.20] per
100,000 population per year, and DP - 7.95
[7.62, 8.27] per 100,000 population per year.
On average 1,721 people were newly diagnosed with AP, 117 with CP and 234 people
with DP every year. Median (interquartile
range) duration between an incident event
of pancreatitis and DP was 25 (6–44) months.

Acute pancreatitis

The study cohort included 16,753 incident
cases of AP, of whom 8,063 (47.65%) were
men. The incidence rate of AP in the
different ethnic groups is shown in Table 1.

Table 1: Incidence of acute pancreatitis, chronic pancreatitis and post-pancreatitis diabetes mellitus by
ethnicity.

Incident
cases

Population

Crude incidence, %

Incidence rate per 100,000 population per year [95% CI]

NZ European

10,063

1,699,938

0.59

60.22 [59.05, 61.39]

Māori

2,872

306,873

0.94

95.21 [91.74, 98.68]

Asian

855

245,523

0.35

35.43 [33.06, 37.80]

Pacific people

736

137,931

0.53

54.28 [50.37, 58.19]

Other

2,227

206,952

1.08

109.47 [104.95, 113.99]

Acute pancreatitis

Chronic pancreatitis
NZ European

729

1,699,938

0.04

4.36 [4.05, 4.68]

Māori

189

306,873

0.06

6.27 [5.37, 7.16]

Asian

66

245,523

0.03

2.73 [2.07, 3.39]

Pacific people

26

137,931

0.02

1.92 [1.18, 2.65]

Other

133

206,952

0.06

6.54 [5.43, 7.65]

Post-pancreatitis diabetes mellitus
NZ European

1,096

1,699,938

0.06

6.56 [6.17, 6.95]

Māori

550

306,873

0.18

18.23 [16.71, 19.76]

Asian

198

245,523

0.08

8.20 [7.06, 9.35]

Pacific people

231

137,931

0.17

17.04 [14.84, 19.23]

Other

227

206,952

0.11

11.16 [9.71, 12.61]
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Figure 1: Distribution of population incidence of acute pancreatitis per 100,000 per year by age and
ethnicity.

Table 2: Incidence ratios of acute pancreatitis, chronic pancreatitis and post-pancreatitis diabetes mellitus in Māori and Paciﬁc People compared to New Zealand Europeans.

Māori
Demographic factors

Pacific People

AP

CP

DP

AP

CP

DP

20–24

2.04

1.61

N/E

0.66

0.22

N/E

25–29

2.33

1.13

13.84

1.08

0.25

4.40

30–34

2.15

1.26

6.93

1.30

0.50

5.48

35–39

1.75

1.01

6.22

0.81

0.39

3.19

40–44

1.76

1.74

2.74

1.10

0.47

4.37

45–49

1.79

1.54

2.61

0.97

0.55

1.90

50–54

1.95

1.69

2.63

1.27

0.43

6.34

55–59

2.17

2.46

3.23

1.18

0.30

5.87

60–64

2.21

2.22

8.19

1.13

1.07

5.57

65–69

1.84

1.60

3.91

1.55

1.03

4.28

70–74

2.42

2.39

5.93

1.62

0.76

3.60

≥75

3.14

3.66

6.70

2.62

1.28

6.86

Men

1.83

1.65

3.36

1.02

0.74

2.74

Women

2.08

1.94

3.59

1.14

0.24

3.75

Age, years

Sex

Abbreviations: AP, acute pancreatitis; CP, chronic pancreatitis; DP, post-pancreatitis diabetes mellitus; N/E, not
estimable.
Footnote: The incidence ratios for AP, CP and DP were calculated by dividing the incidence rate of Māori and Pacific
People by the incidence rate of Europeans for each pancreatic disease.
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Māori had a signiﬁcantly higher overall
incidence of AP at 95.21 [91.74, 98.68] per
100,000 population per year, than both New
Zealand European at 60.22 [59.05, 61.39]
per 100,000 population per year, and New
Zealanders altogether at 57.84 [56.97, 58.72]
per 100,000 population per year (p<0.05)
(Table 1). Although the overall incidence of
AP was observed to increase with increasing
age in all ethnic groups (Figure 1), Māori
were more likely to develop AP than New
Zealand Europeans in every age group,
ranging from 1.75 times higher in the 35–39
group to 3.14 times higher in the ≥75 group
(Table 2). Paciﬁc people had overall incidence of AP at 54.28 [50.37, 58.19], which
was not signiﬁcantly different from both
New Zealand Europeans and all New
Zealanders. However, in those aged ≥50
years, Paciﬁc people were consistently more
likely to develop AP than New Zealand Europeans, ranging from 1.13 times in the 60–64
group to 2.62 in the ≥75 group (Table 2).

Chronic pancreatitis

The study cohort included 1,143 incident
cases of CP, of whom 671 (58.30%) were
men. The incidence rate of CP in the
different ethnic groups is shown in Table 1.
Māori had a signiﬁcantly higher incidence
rate of CP at 6.27 [5.37, 7.16] per 100,000
population per year, than both New Zealand
Europeans and all New Zealanders at 4.36
[4.05, 4.68] per 100,000 population per year
and 3.95 [3.72, 4.18] per 100,000 population
per year, respectively (p<0.05). Although no
signiﬁcant overall change in incidence of
CP with increasing age was observed in any
of the ethnic groups (Figure 2), Māori were
more likely to develop CP than New Zealand
Europeans among people older than 40,
ranging from 1.5 times higher in the 45–49
group to 3.66 times higher in the ≥75 group
(Table 2). Paciﬁc people had overall incidence of CP at 1.92 [1.18, 2.65], which was
signiﬁcantly lower than both New Zealand
Europeans and all New Zealanders.

Figure 2: Distribution of population incidence of chronic pancreatitis per 100,000 per year by age and
ethnicity.
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Post-pancreatitis diabetes mellitus

The study cohort included 2,302 incident
cases of DP, of whom 1,462 (63.51%) were
men. The incidence rate of DP in the
different ethnic groups is shown in Table 1.

Both Māori and Paciﬁc people had a
signiﬁcantly higher incidence of DP at 18.23
[16.71, 19.76] per 100,000 population per
year, and 17.04 [14.84, 19.23] per 100,000
population per year, respectively, than
New Zealand Europeans at 6.56 [6.17, 6.95]
per 100,000 population per year (p < 0.05).
Increase in incidence of DP was signiﬁcantly associated with increasing age in
New Zealand Europeans, Māori and Paciﬁc
people (Figure 3). Māori were more likely
to develop DP than New Zealand Europeans
in every age group, ranging from 3.23 times
higher in the 55–59 group to 13.84 times
higher in the 25–29 group (Table 2). Paciﬁc
people were also more likely to develop DP
than New Zealand Europeans in every age
group, ranging from 1.90 times in the 45–49
group to 6.86 in the ≥75 group (Table 2).

Geographical variation in acute
pancreatitis, chronic pancreatitis
and post-pancreatitis diabetes
mellitus

The Auckland/Waitemata/Northland
region had the overall highest incidence of
AP (135.25 [134.82, 135.68] per 100,000 population) and CP (9.03 [8.60, 9.46] per 100,000
population), while the Lakes/Waikato/
Counties Manukau region had the overall
highest incidence of DP (20.64 [20.21, 21.07]
per 100,000 population) in New Zealand.
By contrast, the Whanganui/Midcentral/
Taranaki region had the overall lowest incidence of AP (42.80 [42.77, 42.88] per 100,000
population), while the Southland/Otago/
South Canterbury region had the overall
lowest incidence of CP (2.99 [2.91, 3.07] per
100,000 population) and DP (4.51 [4.44, 4.59]
per 100,000 population) (Figures 4 and 5).
New Zealand Europeans in the
Canterbury/West Coast/Nelson Marlborough
region had the highest incidence of AP and
CP (646.91 [646.06, 647.29], and 46.13 [45.30,

Figure 3: Distribution of population incidence of post-pancreatitis diabetes mellitus per 100,000 per
year by age and ethnicity.
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Figure 4: Geographic variation in incidence of pancreatitis and post-pancreatitis diabetes mellitus in
New Zealand.

Figure 5: Incidence of acute pancreatitis, chronic pancreatitis, and post-pancreatitis diabetes mellitus,
per 100,000 population by geographic regions.
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Figure 6: Incidence of acute pancreatitis (A), chronic pancreatitis (B), and post-pancreatitis diabetes
mellitus (C), per 100,000 population by geographic regions and ethnicity.
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Figure 7: Distribution of population incidence of pancreatitis and post-pancreatitis diabetes mellitus
per 100,000.

46.56] per 100,000 population, respectively)
(Figures 6A and 6B), while those in the Wairarapa/Hutt/Capital and Coast region had the
highest incidence of DP (68.40 [67.56, 68.82]
per 100,000 population) (Figure 6C). Māori
in the Lakes/Waikato/Counties Manukau
region had the highest incidence of AP and
DP (1102.29 [1101.92, 1102.36] and 234.03
[233.86, 234.20] per 100,000 population,
respectively) (Figures 6A and 6C), while
those in the Auckland/Waitemata/Northland
region had the highest incidence of CP
(64.83 [63.76, 65.90] per 100,000 population)
(Figure 6B). Paciﬁc people, from the Lakes/
Waikato/Counties Manukau region, had the
highest incidence of AP, CP and DP (591.04
[590.96, 591.30], 22.23 [21.24, 23.22], and
176.01 [175.65, 176.37] per 100,000 population, respectively) (Figure 6).

Trends in incidence of acute
pancreatitis, chronic pancreatitis
and post-pancreatitis diabetes
mellitus

Incidence of AP increased signiﬁcantly (p
<0.05) from 2006 (41.27 [41.04, 41.51] per
100,000 population per year) to 2014 (76.81
[76.49, 77.13] per 100,000 population per
year). The incidence of CP did not change
signiﬁcantly from 2006 to 2014 (5.26 [5.18,
5.35] per 100,000 population per year to 4.92
[4.84, 5.00] per 100,000 population per year

in 2014). Post-pancreatitis diabetes mellitus
signiﬁcantly increased from 2006 (6.48 [6.39,
6.58] per 100,000 population per year) to
2014 (14.19 [14.05, 14.33] per 100,000 population per year) (Figure 7).

Discussion
A recent comprehensive systematic review
and meta-regression showed that the global
crude incidence of AP is 33.74 [23.33, 48.81]
per 100,000 per year and CP - 9.62 [7.86,
11.78] per 100,000 per year.3 Findings from
our study show, for the ﬁrst time, that New
Zealand sits at the higher end of the global
spectrum with an incidence of 58.42 [57.55,
59.30] per 100,000 per year for AP, at par
with North America, which has an incidence of 58.20 [56.90, 59.50] per 100,000 per
year.3,28 By contrast, the crude incidence of
CP in New Zealand sits at the lower end of
the global spectrum and is 3.97 [3.74, 4.20]
per 100,000 population per year compared
to the higher incidence rate in Europe of
10.82 [8.12, 14.41] per 100,000 per year.
This study is also ﬁrst in the literature to
determine the incidence of DP in a population-based dataset. The crude incidence rate
of DP in New Zealand is 7.95 [7.62, 8.27] per
100,000 population per year.
In New Zealand, the annual incidence
of AP is 1.7 times higher in New Zealand
than in the world in general and two times

63

NZMJ 17 February 2017, Vol 130 No 1450
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

higher than in Europe in particular.3 This is
indicative of the immense AP-related costs
and associated burden likely posed on New
Zealand’s healthcare system. While data on
cost of treating AP is not available in New
Zealand, the direct costs of hospitalisation
for AP in the USA exceeded $2.6 billion in
2003.29 In addition, older patients as well
as patients in urban and teaching hospitals
had higher costs per hospitalisation, based
primarily on longer length of hospitalisation. Further, a steady increase in the
incidence of and hospitalisations due to
AP worldwide has been reported over the
past 3–4 decades.29–34 A similar trend was
observed in New Zealand, with ﬁndings
from our study showing that the incidence
of AP has nearly doubled since 2006, and it
is likely attributed to increased prevalence
of metabolic disorders.9,35 An interaction
between defective glucose and lipid metabolism and abdominal adiposity is thought to
increase the risk of developing AP. Evidence
suggests that hyperglycaemia, hypertriglyceridaemia and abdominal or general
adiposity signiﬁcantly increase the risk
of developing AP.9 Nonetheless, evidence
on impact of obesity on AP is variable and
diﬃcult to determine.
Diabetes continues to increase and is a
signiﬁcant national and global concern.6
In the US, it is the seventh leading cause
of mortality, and poses a considerable
socioeconomic burden.6 Accumulating
evidence shows that diabetes after either AP
or CP presents a unique pathophysiology,
and is not an uncommon clinical entity.7,8,16
Findings from our recent meta-analysis
show that nearly 40% of patients after just
one episode of AP develop new pre-diabetes
or diabetes,10,16 while nearly 80% of DP is
attributed to CP.36 However, diabetes in
general is often undiagnosed with type 2
diabetes undiagnosed in 30–50% of New
Zealand’s population.5 In light of the evidence
that DP is often under- and mis-diagnosed as
type 2 diabetes,8 it is reasonable to suggest
that at least 30–50% of DP is undiagnosed in
New Zealand. Findings from our study show
that DP is an increasingly signiﬁcant problem
in New Zealand, with incidence rate having
more than doubled over the last decade,
and it requires clinical attention, correct
diagnosis, and appropriate preventive and
therapeutic measures.

Incidence of AP, CP and DP differs in
various ethnic groups. Findings from our
study show that Māori are not only 1.6
times, 1.5 times and 2.8 times more likely
to develop AP, CP and DP, respectively,
than New Zealand Europeans, but also
have the highest reported incidence of
AP in the world (95.21 [91.74, 98.68) per
100,000 population per year].3 A recent
systematic review and meta-analysis of
high-quality population-based studies
on risk factors for pancreatic diseases2
showed that tobacco use, high BMI and
heavy alcohol consumption are the three
most perilous risk factors for developing
pancreatitis. Compared with non-smokers,
smokers are 1.7 times more likely to
develop a pancreatic disease. Current
smokers are at a 20% higher risk of developing a pancreatic disease compared with
ex-smokers.2 Tobacco use is a leading risk
factor for detrimental health worldwide.
New Zealand is characterised by marked
discrepancy in smoking prevalence between
Māori and non-Māori population (33%
versus 14% of New Zealand Europeans).38
The Māori population has over twice as high
all-cause mortality rates as the non-Māori
population, with the non-Māori population
living on average 7.3 years longer than the
Māori population.38 Compared with alcohol
non-consumers, alcohol consumers are at a
1.12 times higher risk of developing disease
of the exocrine pancreas. Heavy drinkers
(≥4 drinks per day) have a 40% increase
in risk of developing a pancreatic disease
compared to non-heavy alcohol users.2
Alcohol consumption is another major cause
of mortality, disease and injury globally.
Internationally, alcohol consumption alone
causes 2.7 million deaths annually.39 In New
Zealand, 5.4% of deaths in people aged less
than 80 years are attributed to alcohol, with
Māori having 2.5 times higher death rate
attributable to alcohol than non-Māori.39
In light of this evidence, it is not surprising
that Māori have the highest incidence of
pancreatitis and DP in the country. High
quality studies are now needed to investigate factors protective against pancreatitis
and DP and develop preventive strategies,
particularly among Māori.
This study also brings to the forefront
the geographic variation and conﬁrmation
of signiﬁcant difference in the incidence
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of pancreatic diseases between the north
and the south of the country. Northern New
Zealand is 2.7 times, 3 times and 4.75 more
likely to develop AP, CP and DP, respectively,
than southern New Zealand. The pattern
persisted when stratiﬁed by ethnicity, with
Māori in north of the country being 4.78
times, 3.01 times and 5.45 times more likely
to develop AP, CP and DP, respectively, than
those in the south of the country. Paciﬁc
people mirror the pattern, with those
residing in north being 8.38 times, 13.67
times and 7.3 times more likely to develop
AP, CP and DP, respectively, than those
residing in the south of New Zealand. The
New Zealand deprivation index40 illustrates
the difference between the north and the
south of the country: while most of the
North Island has a deprivation index of
ﬁve to ten, with ten being most deprived,
the South Island has a deprivation index of
one to ﬁve, with one being least deprived.
Deprivation indices are based on household
income, access to healthcare, unemployment,
housing and other factors. Facilities that may
compromise health, such as alcohol outlets
and advertising of unhealthy products, are
preferentially located in most deprived
areas often due to more affordable price
barriers and utility costs.41 Findings from
our study bring to the forefront the ethnic
disparities across New Zealand in terms of
the diseases of the pancreas. That Māori
and Paciﬁc people often reside in the most
deprived areas, while New Zealand Europeans populate the least deprived areas, may
help explain the stark inequality in the incidence rates of pancreatitis and DP between
Māori and Paciﬁc people and New Zealand
Europeans. This marked geographical
variance necessitates further research into
socioeconomic factors such as availability
of resources and access to healthcare, and
potentially the need to develop area-based
prevention strategies.42
This population-based study has several
limitations. First, only public hospital
records nationwide were used to determine
the incidence rates of pancreatitis and DP.

It is possible that cases diagnosed in the
community and private hospitals were not
transferred to public hospitals and were
thus not entered into the used database,43
resulting in underestimation of incidence
rates. In future, population-based studies
should strive to combine data from both
public and private records to provide more
accurate estimates of incidence rates.
Second, deﬁnitions of AP, CP and DP were
determined solely from the ICD-10 codes
rather than from clinical, laboratory or
pathological evidence.44–46 Third, the “other”
ethnic group was heterogeneous. No further
information was available to tease out each
individual ethnicity constituting the “other”
group and explore the high incidence rates
of diseases of the pancreas observed in this
group. Further, the study focused a priori
on the ethnicities that are highly prevalent
in New Zealand. Last, the healthcare costs
associated with AP, CP and DP could not be
investigated, as this data were not readily
available and are government funded. In
future studies, information on costs associated with pancreatitis and DP should be
ascertained to get a better insight into the
socioeconomic burden these disease states
pose on New Zealand’s healthcare system.
In conclusion, this nationwide population-based study shows that New Zealanders
in general have one of the highest incidence rates of AP in the world, with Māori
having the highest reported incidence of AP
worldwide. It has also estimated the incidence of DP, which is a growing problem
nationally and internationally, and showed
that DP affects Māori and Paciﬁc people
disproportionally. Further, geographical
location appears to be an important factor
of inequity in incidence of pancreatitis and
DP throughout the country. High quality
research is needed in New Zealand to better
understand the drivers of AP, CP and DP, and
relationships between these three diseases
to develop preventive and treatment
strategies that are needed for everyone,
but particularly for Māori who are worst
affected by these diseases.
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Long-term survival
following diabetic
vitrectomy
Bia Z Kim, Kuo-Luong Lee, Stephen J Guest, David Worsley
ABSTRACT
AIM: To update long-term survival data on patients with proliferative diabetic retinopathy undergoing
vitrectomy and to identify associated risk factors.
METHODS: Retrospective clinical record review at a single New Zealand tertiary referral centre. A total
of 182 eyes that underwent a vitrectomy for a diabetic vitreous haemorrhage and/or tractional retinal
detachment between March 2000 and December 2010 were included. Kaplan-Meier survival curves and
Cox-regression analyses were performed for survival rates and associated risk factors.
RESULTS: The mean age of patients was 55 years (range 22 to 85) at time of surgery. The three-year survival
rate following diabetic vitrectomy was 83.5%, and the five-year survival rate (N=154) was 70.1%. Increasing
age, dialysis and high serum creatinine were associated with poorer survival on multivariate Cox regression
analyses (hazard ratio of 1.035, 4.216 and 1.930 respectively with p-values of 0.018, <0.001 and 0.046).
CONCLUSION: Survival rates after diabetic vitrectomy remain relatively poor but comparable to earlier
New Zealand and international reports. However, there remain significant diﬀerences between ethnic
groups within New Zealand that need to be addressed in addition to renal disease, which appears to be a
major risk factor for poor survival. Overall, the contemporary survival outcomes observed in this study may
influence decision making by patients and clinicians as well as encourage a review of current healthcare
resource allocation in diabetes care.

P

roliferative diabetic retinopathy (PDR)
affects 7% of diabetic patients globally
(approximately 17 million people),
and half of these patients will be blind if
untreated.1,2 However, timely evaluation and
treatment can reduce blindness by more
than 90%, provide sustained improvement
in visual function, improve quality and/or
length of life and be highly cost-effective.2–6
Treatment often involves a vitrectomy for
non-clearing vitreous haemorrhage and/or
tractional retinal detachment involving or
threatening the macula.7

Patients with PDR not only suffer from a
serious ocular disease but may also have
important systemic comorbidities. This
is reﬂected in studies reporting ﬁve-year
survival following diabetic vitrectomy in
predominantly Caucasian populations of
between 68–86%, signiﬁcantly lower than
those without PDR (66–99%).8–10 These
studies date back two or more decades;
survival rates are anticipated to be higher

following advances in management of
diabetes in the 21st century.
The purpose of this study was to
determine contemporary long-term
survival rates and associated prognostic
factors in patients undergoing diabetic
vitrectomy. Survival rates are crucial for
decision-making in the clinical setting and
for planning healthcare resource allocation.
A comparison with earlier studies may also
highlight advances and shortcomings in
diabetes and more speciﬁcally diabetic retinopathy management.

Methods
A retrospective review of clinical
records was performed of all patients that
underwent vitrectomy for diabetic vitreous
haemorrhage and/or tractional retinal
detachment. All surgeries were performed
between March 2000 and December 2010
at Waikato Public Hospital by two vitreoretinal surgeons. Morbidity data and
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Table 1: Ethnic distribution of study population (N=182 patients).

Ethnicity

Percentage of study population

Percentage of Waikato district population†

Māori

49.5%

20.7%

NZ European

40.1%

73.4%

Pasifika

5.5%

3.6%

Other

3.3%

Not identified

1.6%

†2013 New Zealand Census.11

survival rates were taken from the time of
the initial vitrectomy surgery. Institutional
approval was granted from Waikato DHB.
Clinical records were reviewed and data
collected on patient demographics, medical
comorbidities, serum creatinine, serum
HbA1c, medications, pre-operative ocular
characteristics and visual acuity. Date of
patient death was conﬁrmed from the
national health record database.

Statistical analyses were performed
using SPSS version 22 (Statistical Package
for the Social Sciences GmbH Software,
Munich, Germany). P values <0.05 were
considered statistically signiﬁcant. KaplanMeier survival curves were analysed for the
group. Univariate Cox-regression analyses
were performed for all pre-operative variables to identify risk factors for mortality.
Signiﬁcant variables were included in the
multivariate analysis.

Table 2: Medical and medication history as self-reported at the pre-operative assessment or documented in clinical records prior to vitrectomy (N=182 patients).

Medical status

Number of cases (%)

Missing data (N)

Hypertension

155 (85.2%)

3

Dyslipidaemia

106 (58.2%)

6

Neuropathy

46 (25.3%)

7

Ischaemic heart disease

42 (23.1%)

4

Cerebrovascular disease

14 (7.7%)

4

HbA1c >55 mmol/mol‡§

69 (37.9%)

89

High serum creatinine†§

91 (50%)

34

Antiplatelet and/or anticoagulant

88 (48.4%)

7

Insulin

134 (73.6%)

1

Aspirin

77 (42.3%)

7

Statin

91 (50.0%)

10

Dialysis

27 (14.8%)

3

Smoking status
•
current smoker
•
ex-smoker
•
non-smoker

20
47 (25.8%)
43 (23.6%)
72 (39.6%)

†Normal creatinine in adult males 60–105 µmol/L, adult females 45–90 µmol/L.
‡Microvascular complication risk increases markedly when HbA1c above 55 mmol/mol.12
§Result of most recent blood test, taken within three months prior to vitrectomy.
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Table 3: Indications for vitrectomy and pre-operative eye characteristics (N=182 eyes).

Pre-operative eye status

Number of cases (%)

Vitreous haemorrhage

143 (78.6)

Retinal detachment

94 (51.6)

Both vitreous haemorrhage and retinal detachment

55 (30.2)

Phakic

139 (76.4)

Neovascular glaucoma

3 (1.6)

Previous anti-VEGF treatment†

21 (11.5)

†Anti-VEGF = anti-vascular endothelial growth factor.

Results
A total of 182 eyes were included in this
study. The mean age was 55 years ± 12 SD
(range 22 to 85), 53.8% were male, ethnicity
was 49.5% Māori and 40.1% New Zealand
(NZ) European (Table 1). Non-Europeans
were younger at presentation than NZ
Europeans (mean age 52 ± 11 SD vs 59 ± 13
SD, P<0.001) and with a shorter duration of
diabetes than NZ Europeans (14 vs 22 years,
p<0.001).
Type 1 diabetes mellitus accounted for
16.5%, and type 2 accounted for 83.5% of
cases. Mean time from diagnosis of diabetes
to time of surgery was 18 years ± 10 (range
0–59). Table 2 displays the medical and
medication history of all patients.

Table 3 shows the indications for surgery
and pre-operative eye status. Pre-operative best-corrected visual acuity (BCVA)
in the operated eye was 1.23 logMAR
(~6/120 Snellen equivalent). Post-operative
BCVA was 0.471 logMAR (~6/18 Snellen
equivalent).

Use of anti-vascular endothelial
growth factor (anti-VEGF) therapy
in PDR

Anti-VEGF agents were introduced in 2007
at this institution. They were used alone or
in conjunction with retinal photocoagulation
and/or vitrectomy for treatment of PDR.
Following its introduction, the proportion of
vitrectomy cases for vitreous haemorrhage
reduced from 86.4% to 68.4% (p=0.006).

Figure 1: Kaplan-Meier survival curve for patients undergoing vitrectomy for proliferative diabetic
retinopathy (N=182).
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Table 4: Univariate Cox proportional hazard model for baseline characteristics associated with mortality in
patients undergoing diabetic vitrectomy (N=182).

Variables

P value

Hazard
ratio

95% CI for hazard ratio

Age

*0.004

1.027

1.009–1.047

Male

0.377

0.829

0.548–1.256

Ethnicity
Non-NZ European vs NZ European

0.149
*0.013

1.785

1.132–2.815

Right eye

0.836

1.045

0.688–1.589

Vitreous haemorrhage

0.799

1.075

0.615–1.880

Retinal detachment

0.565

0.885

0.583–1.343

Neovascular glaucoma

0.967

0.959

0.133–6.931

Pseudophakia

*0.004

1.915

1.225–2.995

Pre-operative visual acuity

0.459

1.115

0.837–1.485

Post-operative visual acuity

0.154

1.314

0.903–1.912

Pre-operative anti-VEGF therapy†

0.504

0.731

0.292–1.833

Type 1 diabetes mellitus

*0.007

0.319

0.139–0.732

Years since diagnosis of diabetes

0.553

1.006

0.986–1.027

HbA1c‡

0.432

0.884

0.650–1.202

Insulin

0.281

0.772

0.481–1.237

Serum creatinine‡

*<0.001

1.003

1.001–1.004

Dyslipidaemia

*0.044

1.585

1.012–2.483

Dialysis

*<0.001

4.446

2.662–7.426

Neuropathy

*0.017

1.778

1.110–2.848

Hypertension

*0.047

2.195

1.010–4.771

Ischaemic heart disease

0.107

1.466

0.920–2.337

Cerebrovascular disease

0.136

1.662

0.853–3.241

Smoking status
•
Current smoker
•
Ex-smoker

0.714
0.696
0.416

1.123
1.244

0.628–2.009
0.736–2.103

Antiplatelet/anticoagulant

*0.022

1.648

1.073–2.529

Aspirin

0.061

1.502

0.981–2.298

Warfarin

0.955

1.023

0.470–2.228

Statin

0.807

1.056

0.683–1.631

†VEGF = vascular endothelial growth factor.
‡Result of most recent blood test, taken within three months prior to vitrectomy.
*Statistically significant at p<0.05 level.
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Table 5: Multivariate Cox proportional hazard model for baseline patient characteristics affecting mortality in undergoing diabetic vitrectomy (N=182).

Variables

P value

Hazard
ratio

95% CI for hazard ratio

Age

*0.007

1.040

1.011–1.071

Non-NZ European vs NZ European

*0.024

2.157

1.106–4.207

Pseudophakia

0.943

1.020

0.595–1.749

Type 1 diabetes mellitus

0.327

0.588

0.204–1.699

Serum creatinine†

*0.032

2.026

1.063–3.865

Dyslipidaemia

0.646

1.145

0.643–2.036

Dialysis

*<0.001

4.155

2.188–7.887

Neuropathy

0.079

1.621

0.946–2.778

Hypertension

0.969

0.983

0.411–2.348

Antiplatelet/anticoagulant

0.199

1.417

0.833–2.409

†Result of most recent blood test, taken within three months prior to vitrectomy.
*Statistically significant at p<0.05 level.

Concurrent intra-vitreal anti-VEGF
treatment was given in 23 cases at time of
vitrectomy.

Mortality following vitrectomy and
associated risk factors

Mean follow-up after vitrectomy was 97
months ± 4 SE (95% CI 88–105, range 2–165)
(Figure 1). Ninety patients (49.5%) were
deceased as of 31st December 2013. Mean
time to death was 60 months ± 4 SE (95% CI
52–68, range 2–158). Following vitrectomy,
the three-year survival rate was 83.5%
(152/182), and the ﬁve-year survival rate was
70.1% (108/154).
Variables that were signiﬁcantly associated with mortality on univariate
regression analysis were age, non-European
ethnicity, pseudophakia, antiplatelet or anticoagulant therapy, dyslipidaemia, dialysis,
serum creatinine, neuropathy, hypertension,
type 1 diabetes mellitus (Table 4).
Variables that were signiﬁcantly
associated with mortality on stepwise
multivariate regression analysis were age,
dialysis, and serum creatinine (Table 5).

Discussion
Patients with PDR are expected and
observed to have much lower survival rates
than those without proliferative retinopathy
or diabetes, due to severe micro- and
macro-vascular complications.8,9,13,14 In the

current study, the survival rate following
diabetic vitrectomy was 83.5% at three
years, reducing to 70.1% at ﬁve years. These
rates are comparable to previous reports
(68–95.8% at ﬁve years), suggesting no great
change has occurred over the last decade or
more.8,9,13,15–17
Diabetes care is costly, and diabetic retinopathy care is a considerable part of this
expense.18,19 The costs of admissions for
ophthalmic complications at Canterbury
DHB, where diabetes was the primary diagnosis, amounted to $579,462 in the 2005/06
ﬁnancial year, accounting for 18% of total
admissions for diabetes.20 Indirect costs,
such as those associated with vision loss, are
estimated to be three-fold greater than such
direct costs.21,22 It is important to continually evaluate the prognosis and survival of
these patients in order to guide healthcare
management and clinical advisories in the
future utilisation of healthcare resources
and setting of treatment priorities. The relatively poor survival rates post-vitrectomy
need to be considered in the mix with direct
and indirect costs both to individual patients
and within the wider health economic ﬁeld.
Despite the high costs associated with
diabetic retinopathy, early vitrectomy for
diabetic vitreous haemorrhage is associated
with a signiﬁcant gain of 0.41 qualityadjusted life years (QALY), at a relatively
low cost per QALY gain (<US$10,000).4,5
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Understanding the survival rates and the
related prognostic factors may inﬂuence
clinical decisions around unilateral versus
bilateral surgery, complex surgery with
poor visual prognosis or high risk of ocular
morbidity.
There are reports of exceptional ﬁve-year
survival rates, as in Japan (95.8%), which
are close to that of type 1 diabetics without
retinopathy (99%).10,23 This Japanese cohort
had a markedly lower mean age (43 years),
possibly a shorter duration of diabetes (12.4 ±
7.7 years) and smaller proportion of pre-operative systemic microvascular complications
than described in other studies, probably
accounting for the high survival rates.23,24
In the current study, half of the patients
were Māori, whose life expectancy is, in
general, shorter than non-Māori by 7.1 years.
Furthermore, with diabetes, the standardised
mortality rate for Māori is 62.5 per 100,000
versus 11 per 100,000 for non-Māori.25,26 Thus
we would expect a relatively lower survival
rate in the current study.
In a New Zealand study by Vote et al,
where the cohort was 35% Māori and 26%
Pasiﬁka (compared to the current study
with 49.5% Māori and 5.5% Pasiﬁka),
the mean time to death was 4.3 years
following primary vitrectomy for diabetic
retinopathy.15 There has been a marginal
increase to 5.0 years in the current study,
although the overall ﬁve-year mortality rate
has not changed from around 70% in 1992–
1996.15 Between the study by Vote et al and
the current study, the mean age at time of
surgery has increased from 52 to 55, and the
mean time between diagnosis of diabetes
and vitrectomy has increased from 16 to
18 years.15,24 This prolonged interval before
requiring a vitrectomy may reﬂect improvements in overall diabetes management over
the decade in New Zealand delaying the
need for vitrectomy. Although, any effect of
better diabetic control on post-vitrectomy
survival rates in the later New Zealand
cohort may be being offset by the greater
age at which vitrectomy is being performed,
and thus underestimated.
In the current multivariate Cox regression
model, age at time of surgery, dialysis and
serum creatinine were statistically signiﬁcant
factors related to reduced survival following
diabetic vitrectomy. Matsumato et al reported
an association between age, nephropathy

and neuropathy with lower survival.23 In the
current study, neuropathy was only significant at the univariate level and not in the
multivariate model. Similarly, Gollamudi
et al showed age, duration of diabetes and
nephropathy had an effect on survival in
patients undergoing diabetic vitrectomy
in the US.8 Markers of nephropathy vary
between studies making comparisons
diﬃcult. The incidence of diabetes-related
end-stage renal disease (ESRD)—the most
common cause of ESRD in New Zealand—
has doubled between 1992 and 2003 in New
Zealand.27 The higher rate of dialysis in the
current study as compared with the earlier
New Zealand data (14% vs 11%) may reﬂect
this change.15 The similar survival rates,
despite worsening nephropathy, may suggest
that the management of ESRD in particular
has improved.
Māori have an earlier onset of type
2 diabetes mellitus than NZ Europeans
(by 8–10 years) and a high failure-to-attend-screening rate (32.3% versus 18.7%
overall).28 Thus patients in the current
study may be diagnosed late and actually
have a longer duration of diabetes before
vitrectomy than observed. This may partly
account for the lower survival rate in the
current study compared to the UK study by
Banerjee et al (70% vs 86% at ﬁve years),
where a longer duration of diabetes was
associated with poorer survival.15,24 Although
there was no signiﬁcant association
between duration of diabetes and survival
in the current study, there is a signiﬁcant
interval before vitrectomy, where diabetic
screening and monitoring could be further
encouraged, especially for Māori. This may
take the form of transport subsidies, integrated specialty services for diabetes to
reduce the number of hospital visits and
promote a multidisciplinary approach to
treatment. Community visits by respective
healthcare professionals may also improve
awareness of disease and community
support for patients.Although pre-operative
visual acuity remains around 6/120 (1.23
logMAR in the current study versus 1.38
logMAR a decade earlier in New Zealand),
the mean post-operative visual acuity was
better [0.471 logMAR (~6/18) versus 1.19
logMAR (~6/90)].15 This improvement may
be due to better surgical instrumentation
and techniques, more sub-specialty trained
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vitreoretinal surgeons, improved access to
care, less severe disease at time of surgery
and more eyes with combined or earlier
non-surgical interventions (pan-retinal
photocoagulation, long-acting steroids such
as triamcinolone and/or anti-VEGF therapy).
More than 10% of the current study population had prior anti-VEGF therapy, and
13% had anti-VEGF at time of their diabetic
vitrectomy. The signiﬁcant reduction in
vitreous haemorrhage cases since 2007
(when anti-VEGF treatment was introduced
for PDR at this institution) may be at least in
part due to these new agents. Although the
survival rates have not signiﬁcantly changed
over the years, the better visual outcomes
following diabetic vitrectomy may result in
improved quality of life.
The proportion of vitrectomy patients
on insulin has increased from 67% in
1992–1996 to 73.6% despite a reduction
in the proportion of type 1 diabetes from
23.7% to 16.5% during the same period.15
This may reﬂect an increase in appropriate
medical treatment of diabetes. Alternatively,
the increased use of insulin therapy may
reﬂect a greater disease severity, in which
case non-surgical treatments for diabetic
retinopathy would appear to be delaying
the need for vitrectomy. Furthermore,
despite delaying vitrectomy both in terms
of diabetes duration and patient age, the
proportion of retinal detachments as an
indication for diabetic vitrectomy has
decreased from 70% in 1992–1996 to 52%,

suggesting that patients have less severe
ocular disease or present earlier.15 Again,
this may be secondary to improvements in
screening, medical and laser treatments and
access to treatment.
Limitations of this study include its
retrospective nature and incomplete data
collection. Measures of serum creatinine
and HbA1c were within three months of the
surgery and were not all taken at pre-operative assessment.
In summary, this study provides updated
survival data of patients undergoing diabetic
vitrectomy. The relatively poor survival
rate associated with the need for diabetic
vitrectomy is an important consideration for
both individual patient care and for wider
health resource allocation. Since the 1990s to
2000s, the mean age of diabetic vitrectomy
patients and their duration of diabetes have
increased. Furthermore, post-operative
visual acuity results have improved. These
changes may reﬂect improvements in eye
screening, management of diabetes and retinopathy and improved access to care. The
long-term survival of patients undergoing
diabetic vitrectomy appears to be associated
with age and severe nephropathy. Ongoing
efforts are needed to improve the renal
care of these patients, especially in non-European populations. Overall, vitrectomy is
considered a highly successful and cost-effective intervention, and ongoing updates
of survival data are recommended for its
utility analysis.
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Prevalence of diabetic
retinopathy at ﬁrst
presentation to the retinal
screening service in the
greater Wellington region of
New Zealand 2006–2015, and
implications for models of
retinal screening
Lily YL Chang, Arier C Lee, Wilson Sue
ABSTRACT
AIM: To describe the prevalence of diabetic retinopathy (DR) in patients at first presentation for diabetic
retinal screening in the greater Wellington region with the intent of service evaluation.
METHODS: This is a retrospective study using data collected from patients newly referred for diabetic
retinal screening between 2006–2015 (prevalence analysis, n=12667). The prevalence of DR was calculated
by gender, ethnicity, age, type of diabetes and glycaemic control (HbA1c). Chi-square test and multiple
logistic regression was used for data analysis.
RESULTS: The prevalence of any DR was 22.5% (n=2852) (non-sight-threatening (NST-DR) n=2562, 20.2%,
sight-threatening (ST-DR) n=290, 2.3%). Type 1 diabetes and poor HbA1c control were strongly associated
with any degree of DR. Old-age (>65 years), and Asian and Pacific Island (PI) ethnicity had moderately
greater odds compared with European. Male gender had marginally increased odds for any DR.
CONCLUSION: This study identified a large proportion (97.7%) of patients (no DR n=9815, 77.5%, NST-DR
n=2562, 20.2%) who can be managed in the community by appropriately supported primary care providers,
and do not require referral to secondary care ophthalmology. In addition to early detection of ST-DR (2.3%),
retinal screening is an early opportunity for education of patients with no DR or NST-DR.

T

he prevalence of diabetes by district
health board (DHB) area in New Zealand is estimated to range from 4.17%
to 8.35%.1 The Ministry of Health estimated
260,458 diagnosed cases of New Zealanders
with diabetes as at December 2015,2 and
projects an average annual growth rate of
new diabetes diagnoses of 5% according to
Diabetes Surveillance: population-based estimates and projections for New Zealand.3

Blindness due to diabetic retinopathy (DR)
is the most common cause of newly reported
cases of visual loss in working-age adults

(20–74 years of age),4,5 which has debilitating
implications to daily living, as well as the
ability to remain in the workforce. In New
Zealand, approximately 20–25% of people
with diabetes have DR, with an estimated
12% requiring care from ophthalmology.6,7
The beneﬁts of retinal screening
in reducing the burden to society of
sight-threatening (ST) diabetic eye disease
and incidental non-diabetic eye disease are
long established.8 However, there is ongoing
discussion surrounding how to best carry
out screening, and particularly, the point of
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referral from primary care (collaborative
teams including technicians, nurses, general
practitioners (GPs) and optometrists) to
secondary care (ophthalmology).9
The three DHBs that make up the greater
Wellington region are Wairarapa DHB
(Masterton District, Carterton District,
South Wairarapa District), Hutt Valley
DHB (Upper Hutt City, Lower Hutt City),
and Capital & Coast DHB (Kapiti Coast
District, Porirua City, Wellington City). The
greater Wellington region was estimated
by New Zealand Ministry of Health to have
24,499 diagnosed cases of diabetes as at
December 2015.2 Retinal screening was a
component of the national Diabetes Get
Checked Programme introduced in June
2000 that provides a free annual review for
all patients with diabetes. However, prior
to 2002, screening was only available from
a single site at Wellington Hospital, and
was limited to approximately 400 screens
per annum. This meant it was not possible
for regional GPs to refer all the population
diagnosed with diabetes to the public health
system for retinal screening.
The solution in the greater Wellington
region was initiated by Wellington Independent Practitioner’s Association to
make use of a single visit to contracted
community optometrists for screening
and primary care management of DR.
Since its implementation, the service
has been continued by Compass Health
Primary Health Organisation (PHO) (for
Capital & Coast and Wairarapa DHBs)
and Te Awakairangi Health Network and
Ropata Medical PHO (for Hutt Valley DHB).
Diagnosis and management rather than
detect and refer is the clinical competence
standard for New Zealand optometrist registration, and diabetic retinal screening and
monitoring has been part of the optometry
scope of practice since the introduction
of the Health Practitioners Competence
Assurance Act 2003.10,11
Retinal screening in the greater Wellington
region is funded by the three DHBs, and
is free to eligible patients enrolled with
their local GP. Screening and reporting is
completed within 90 days of referral. The
greater Wellington region currently has nine
community optometry sites, 24 optometrists,
of whom 23 have therapeutic pharmaceutical agent (TPA) endorsement, 11 retinal

cameras and ﬁve optical coherence tomographers (OCT). Designated ophthalmologists
provide support to contracted optometrists
by reviewing retinal images and overseeing
peer review events. Approximately 11,000
screens were performed in 2015—3.2% were
referred to ophthalmology secondary care at
Wellington Hospital Eye Clinic for diabetic
eye disease, and 96.8% remained in the
community with primary care optometry.12
This model of care resonates with many
aspects of the New Zealand health strategy
2016,13 as the overall goal is to provide more
accessible, timely and quality health care to
New Zealanders.
The aim of this study is to provide New
Zealand-speciﬁc epidemiology data on DR
in the greater Wellington region, and to
assess the effectiveness of this model in
health care delivery. Coverage and did-notattend (DNA) rates will be used to evaluate
completeness and equity of care between
population groups.

Methods

Research design

This is a retrospective evaluation study.
Anonymised patient data from 1st January
2006 to 31st December 2015 was obtained
from Compass Health PHO. A scope of
review was submitted to The Health and
Disability Ethics Committees (HDEC), and
this study is exempt from full ethics review.
An out-of-scope letter was issued by HDEC in
February 2016. The letter stated this study is
consistent with an audit and related activity
to evaluate how the optometrist screening
delivery model may support regional service
design.

Data inclusion criteria

Eligible patient were those diagnosed
with diabetes and referred by their GPs or
nurses for diabetic retinal screening with
a contracted community optometrist for
the ﬁrst time. Referrals are posted, faxed
or emailed by GPs or practice nurses to the
community optometrist. The GP practices
use in-house systems to check that referral
has been made and outcome screening
report is received from the optometrist. GP
practices checks off retinal screening as a
component that must be completed for the
DHB-funded “Get Checked” diabetic health
review (replaced in 2012 by Diabetes Care
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Improvement Package), which is also a
PHO performance Programme indicator.14
Patient data was included for analysis if all
reporting ﬁelds described in the screening
report were complete. Patients with null
values in the age, gender, HbA1c, type of
diabetes or DR grading ﬁelds were excluded
for analysis. DR grading of a patient was
deﬁned based on the most advanced DR
grading of the two eyes.

Screening process

The screening procedure was in accordance with the standards for retinal
screening methods in the National Diabetes
Retinal Screening Grading System and
Referral Guidance,12 which included
measurement of the patient’s habitual and
pinhole visual acuities, retinal photography,
grading the severity of DR,12 immediate
discussion of results and patient education
by the screening optometrist, and scheduling for rescreening/monitoring or referral.
Habitual and pinhole visual acuities were
functional measures of the patient’s vision
and estimation of best corrected vision
respectively. Reduced visual acuity may
be indicative of cataract, diabetic macula
oedema or other non-diabetes-related eye
diseases. Mydriatics were indicated when
ocular media opacity and/or pupil miosis
inhibit the view of the retina. Clinical
examination with binocular indirect
ophthalmoscopy or slit lamp biomicroscopy was performed when photos
were inadequate or views outside of the
photographable area were required, eg
patients diagnosed with type 1 diabetes
for longer than 15 years are at higher risk
for chronic hypoxia-induced neovascularisation in the retinal periphery.12 The use
of dilated retinal photography and clinical
examination by trained clinicians have
been described as sensitive screening and
monitoring tests.15 In cases of suspected
macula oedema, OCT was used to aid the
diagnosis, and informed screening optometrists of referral urgency for ophthalmology
care. The screening report was sent to the
referrer and Compass Health, or a referral
was sent to the hospital as required.

Screening report

The report included patient details such as
ethnicity, age, latest HbA1c, type of diabetes,
year of diagnosis for diabetes, co-existing
health problems and medications. Screening

details in the report speciﬁed whether
mydriatics was used, whether digital retinal
photography or clinical examination was
conducted, VA, grading of DR and any
relevant notes from the screening optometrist. If ophthalmology referral was actioned,
the referral reasons and ophthalmology
clinic were speciﬁed on the report.

Study parameters
1.

Prevalence of non-sight-threatening
DR (NST-DR) * at ﬁrst presentation
from a cohort of patients with type 1
or type 2 diabetes.

2.

Prevalence of sight-threatening DR
(ST-DR) ** at ﬁrst presentation from a
cohort of patients with type 1 or type
2 diabetes.

3.

Odds ratio of DR (adjusted by age,
gender, and ethnicity and disease
characteristics (diabetes type and
glycaemic control as indicated by
HbA1c) using logistic regression).

4.

The DNA rate to diabetic screening
at ﬁrst presentation, and for all
referrals (including ﬁrst referrals and
returning patients).

5.

Coverage rate calculated as the
number of screenings done by optometrists at the last quarter in 2015
divided by the number of enrolled
diabetic patients in the region.

* NST-DR in the Wellington model is
deﬁned as disease grading R1-R3 (minimal-moderate) for retinopathy, and M1-M3
(minimal-moderate) for maculopathy.
** ST-DR in the Wellington model is
deﬁned as disease grading R4 (severe
non-proliferative DR) or R5 (proliferative
DR) for retinopathy, and M4 (moderate) or
M5 (severe) for maculopathy.
Statistical analysis was performed
by Chi-square test and multiple logistic
regression, using SAS® software version 9.4
(SAS Institute Inc., Cary, NC, USA).
The deﬁnitions of NST-DR and ST-DR used
in this study are consistent with the New
Zealand Diabetic Retinal Screening, Grading,
Monitoring and Referral Guidance 2016.12
ST-DR is DR where additional medical
management and/or surgical treatment
may be required to prevent permanent
functional vision loss.12 In the Wellington
model this is the clinical referral point from
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primary care (community optometrist) to
secondary care (ophthalmology clinic in
hospital setting). Such clinical referral point
evolved over the years through frequent
communication, peer review and support
from ophthalmologists.7

Results
Seventeen thousand ﬁve hundred and
eight patients attended their ﬁrst diabetic
retinal screening from 2006–2015, and
those with incomplete data for age, gender,
HbA1c, type of diabetes or DR grading
(n=4,841) were excluded for DR prevalence
analysis. This led to a total of 12,667 patients
being included in DR prevalence calculation.
The overall prevalence of any form of DR
is 22.5% (n=2,852), with 20.2% (n=2,562)

being NST-DR (R1, 2, 3, and M1, 2, 3), and
2.3% (n=290) being ST-DR (R4, R5, M4,
M5). Table 1 shows patient demographics
and prevalence of DR by gender, ethnicity
and age. Fifty-ﬁve percent of the study
cohort were male (n=6,968), and 45% were
female (n=5,699). Most of ﬁrst-time retinal
screening patients were European (n=7,165,
56.6%). The majority of patients fell into
the middle-aged category (45–64 years
old, n=6,156, 48.6% of cohort), followed by
the old-age category (>65 years, n=3,876,
30.6% of cohort). Univariate analysis by
chi-square test showed a statistically significant different in the prevalence of DR
when compared by gender (DF = 2, p<0.001),
ethnicity (DF=8, p<0.001) and age groups
(DF=4, p<0.001).

Table 1: Prevalence of DR by gender, ethnicity and age groups.

Chi-square test
Total (n)

Total %

No DR

NST-DR

ST-DR

12,667

100.0%

9,815
(77.5%)

2,562
(20.2%)

290
(2.3%)

Male

6,968

55.0%

5,307
(76.1%)

1,482
(21.3%)

179
(2.6%)

Female

5,699

45.0%

4,508
(79.1%)

1,080
(19.0%)

111
(1.9%)

European

7,165

56. 6%

5,619
(78.4%)

1,418
(19.8%)

128
(1.8%)

Māori

1,641

13.0%

1,294
(78.9%)

307
(18.7%)

40
(2.4%)

PI

1,335

10.5%

994
(74.4%)

296
(22.2%)

45
(3.4%)

Asian

1,486

11.7%

1,106
(74.4%)

340
(22.9%)

40
(2.7%)

Other/
Unknown

1,040

8.2%

802
(77.1%)

201
(19.3%)

37
(3.6%)

Young (≤44)

2,635

20.8%

1,981
(75.2%)

583
(22.1%)

71
(2.7%)

Mid
(45–64)

6,156

48.6%

4,851
(78.8%)

1,158
(18.8%)

147
(2.4%)

Old
(≥65)

3,876

30.6%

2,983
(77.0%)

821
(21.2%)

72
(1.9%)

Degree of freedom (DF)

p-value

2

0.0002

8

<0.0001

4

0.0003

Total

Gender

Ethnicity

Age
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Figure 1: Prevalence of DR in the young-age category (≤44 years) in 10-year age bands.

It is interesting to note that although the
young-age category (≤44 years, n=2,635,
20.8%) had the smallest proportion of the
entire cohort, DR was the most prevalent
for both the NST-DR and ST-DR categories
(Table 1). Following this observation, all
patients ≤44 year old were further stratiﬁed
into 10-year age bands. In the <15 years old
age group, 9.6% of the patients had NST-DR,
and there was no ST-DR. In the 15–24
year-old age group, there was a marked
>2.5x increase in the prevalence of NST-DR
(25.7%) (Figure 1). As for ST-DR, the most
signiﬁcant increase in prevalence was from
none in the <15 group to 1.6% in the 15–24
year-old group, which then nearly doubled
to 3.0% in the 25–34 year-old age group.
Table 2 shows prevalence of DR in
different diabetes disease types and levels
of HbA1c control. 7.2% (n=918) of the
patients in this cohort had type 1 diabetes,
and 92.8% (n=11749) had type 2 diabetes.
There was signiﬁcantly greater prevalence for both NST-DR and ST-DR in type 1
diabetes (DF=2, p<0.0001) using univariate
analysis by chi-square test. HbA1c provided
information on the level of glycaemic
control, and patients were grouped into

three categories, (1) HbA1c ≤ 64 mmol/mol
(good control), (2) HbA1c = 65–75 mmol/mol
(moderate control), and (3) HbA1c>75 mmol/
mol (poor control), with reference to The
Diabetic Retinal Screening, Grading, Monitoring and Referral Guidance.12 Poor HbA1c
control associated with a signiﬁcantly higher
prevalence of both NST-DR and ST-DR, using
chi-square test (DF=4, p<0.0001).
The association of DR with gender,
ethnicity, age group, diabetes type and
HbA1c control was assessed using logistic
regression (Table 3). Having type 1 diabetes
and poor HbA1c control is strongly associated with any degree of DR in this patient
cohort. The odds of people with type 1
diabetes having any DR is 3.17 (95% CI
2.70–3.72) times the odds of people with type
2 diabetes, and the odds of people with poor
HbA1c control having any DR is 2.22 (95%
CI 1.98–2.49) times the odds of people with
good control. The old-age category (OR =
1.72, 95% CI 1.50–1.98), Asian ethnicity (OR =
1.51, 95% CI 1.32–1.73), and PI ethnicity (OR
= 1.33, 95% CI 1.15–1.54) also have moderately greater odds when compared to the
reference levels of young-age and European
ethnicity respectively, for having any degree
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Table 2: Prevalence of DR in different diabetes disease types and glycaemic control categories.

Chi-square test
Total (n)

Total %

No DR

NST-DR

ST-DR

Degree of freedom
(DF)

p-value

Type 1

918

7.2%

530
(57.7%)

330
(36.0%)

58
(6.3%)

2

<0.0001

Type 2

11,749

92.8%

9,285
(79.0%)

2,232
(19.0%)

232
(2.0%)

4

<0.0001

Diabetes type

Glycaemic control (HbA1c in mmol/mol)
Good
(≤64)

9,419

74.3%

7,606
(80.8%)

1,679
(17.8%)

134
(1.4%)

Moderate
(65–75)

1,353

10.7%

962
(71.1%)

352
(26.0%)

39
(2.9%)

Poor
(>75)

1,895

15.0%

1247
(65.8%)

531
(28.0%)

117
(6.2%)

of ﬁrst-time referrals between 2006–2015
was 27.3% (Figure 2). Patients identiﬁed
with PI ethnicity had the highest DNA rate
(DNA n=1,690, attendance n=2,153, 44.0%),
followed by Māori ethnicity (DNA n=1,125,
attendance n=2,427, 31.7%). The mean DNA
rate of all referrals between 2006–2015

of DR. Male patients have approximately
20% increase in the odds of having any DR
(OR=1.21, 95% CI 1.11–1.32) compared to
female patients.
The mean DNA rate (DNA n=6,558, divided
by the total number of referrals n=24,066)

Table 3: Odds ratio estimates for any DR, adjusted by age, gender, ethnicity, diabetes type and HbA1c
control using multiple logistic regression.

Categories

Effect

Point estimate

95% Wald confidence limits

Age category

Middle-age vs young

1.29

1.14

1.45

Old-age vs young

1.72

1.50

1.98

Gender

Male vs female

1.21

1.11

1.32

Ethnicity

Māori vs European

1.06

0.92

1.21

PI vs European

1.33

1.15

1.54

Asian vs European

1.51

1.32

1.73

Other/unknown vs European

1.14

0.97

1.34

Diabetes Type

Type 1 vs 2

3.17

2.70

3.72

HbA1c Control

Moderate control vs good control

1.64

1.44

1.88

Poor control vs good control

2.22

1.98

2.49
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Figure 2: DNA rate of ﬁrst-time referrals between 2006–2015.

(including ﬁrst presentation and returning
patients) was 12.9% (DNA n=13,191, attendance n=89,017).
The estimated mean coverage rate (Q4
2015) of diabetic retinal screening for
the three DHBs in the greater Wellington
region is 88.9% (numerator is the number
of patients diagnosed with diabetes and
enrolled in a CCH, Wairarapa and Hutt
Valley GP practice who have received a
valid retinal screening in the last two years
to the end of the reporting quarter on 31st
December 2015 (n=17,237), and the denominator is the number of patients diagnosed
with diabetes and enrolled in a CCH, Wairarapa or Hutt Valley GP practice on the 31st
December 2015 (n=19,397)—data provided
by Compass Health PHO and Hutt Valley
DHB and Te Awakairangi Health Network).

Discussion
We report in this study that 77.5% of
those referred for the ﬁrst time for diabetic
retinal screening between 2006–2015 in the
Wellington region had no DR, which was
comparable with that reported in Waikato
(78.0%),16 and lower than Northland
(81%).6 ST-DR was 2.3% in this study for the
Wellington region, which was lower than
Waikato (3.1%), and higher than Northland
(1.8%). However, it should be noted that the
deﬁnition of ST-DR is different by region, as
the Wellington model regarded grade 4–5
retinopathy/maculopathy as sight-threatening, while the Waikato and Northland

study considered grade 3–5 retinopathy/
maculopathy as sight-threatening.6,12,16 With
an appropriate primary care workforce and
supporting systems in place, the Wellington
model referral threshold for ST-DR is
safe and an eﬃcient use of limited public
hospital secondary care resources.7
The ﬁndings from this study also identiﬁed the characteristics associated with
having any degree of DR. Those with type
1 diabetes had the greatest odds, followed
by poor and moderate HbA1c control, when
compared within their respective variable
group. Old-age and Asian ethnicity were
also found to have moderately increased
odds. The reasons to increased risks for
DR may be due to a combination of genetic
and environmental factors such as lifestyle
and increased co-morbidities, especially
in old-age.17 Our ﬁnding was in agreement
with evidence from the literature that the
prevalence of DR and the prevalence of
blindness due to DR is greater in type 1 than
type 2 diabetes.4,18 It is also well established
in the literature that the mean HbA1c was
the dominant predictor for DR, and that a
10% reduction in HbA1c is associated with
43–45% lower risk in DR progression.19 Similarly, an increased prevalence of DR in old
age (>65 years of age) and Asian ethnicity
have been described in the literature.20,21
Patients with the aforementioned demographic and disease characteristics require
the most attention from primary care
providers to optimise referral and attendance to screening appointments.

84

NZMJ 17 February 2017, Vol 130 No 1450
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

It is also interesting to note that the data
presented in Figure 1 showed no ST-DR,
9.6% NST-DR in the <15-years age group,
while 90.4% had no DR. The prevalence of
NST-DR then increased dramatically in the
15–24-years age group to 25.7%. This data
suggests that it may be beneﬁcial to screen
those <15 years of age, and by educating
these young patients and their parents at
an early stage, this dramatic increase in the
prevalence of DR may be preventable. The
American Diabetes Association recommends
annual screening for young-onset diabetes
patients beginning 3–5 years after diagnosis
of diabetes once the patient is 10 years or
older.22 This reiterated the value of diabetic
retinal screening in the adolescent population, which provides us the opportunity
for patient education, with the end-goal of
minimising DR progression.
The coverage rate (Q4 2015) of diabetic
retinal screening for the three DHBs in the
greater Wellington region is 88.9%. This
compared with 77% in Northland, New
Zealand,6 and 78.7% in the national DR
service in Scotland, UK.23 The high screening
rate in the greater Wellington region
compares with the study by Frederikson and
Jacobs (2008), in which retinal screening
was accessed by 92% of diabetic patients.
Such sustained high coverage rate is likely
due to the differences in the patient journey
offered in Wellington compared with
Northland and national retinal screening
service in Scotland, UK. There are close links
between GPs, community optometrists, lead
ophthalmologist and Compass Health in
Wellington, with a common goal of developing and maintaining accessible retinal
screening service. Convenient appointment
times and locations are also available in
Wellington. Long-established community
optometry sites provide continuity of care
and make use of existing optometry practice
infrastructure. A large amount of time and
effort is put into the process between GP
referral and retinal screening attendance.
There are up to ﬁve contact interactions
(optometrist to patient up to three times,
and GP/nurse to patient up to two times)
used as opportunities to ﬁnd out why DNA
is happening, and then provide a solution
for that patient (standard operating procedures provided by contracted community
optometrists and Compass Health PHO).

Upon referral from GP, the optometrist
(receptionist) phones the patient directly
to book an appointment; a reminder (text
or phone message) is given the day before
the appointment. At the ﬁrst and second
DNA occurrence, the optometrist (receptionist) repeats the booking process. At
third DNA the patient is returned to the
referring GP/nurse, who then contacts
patient, and if appropriate, another referral
to the optometrist for retinal screening to
start the process again. In the Wellington
model, patients have the opportunity to
view the photographs, have it explained by
a clinician, be advised of the outcome, and
the opportunity to ask questions during
the appointment, rather than having to
wait up to four weeks for the results.24 A
retinal screening patient in Northland or
Scotland may require multiple appointments to achieve the same outcome as one
appointment in Wellington, with a clinical
optometrist working within their scope of
practice. Northland model is primarily technician-based in mobile clinics, with grading
of retinopathy undertaken offsite after the
appointment. National retinal screening in
Scotland, UK operates with computer-generated referral letters and communications
to patients, GPs, optometrists, ophthalmologists and diabetologists,25 and a specialist
software for DR photography. Grading of
retinal photographs undergo three levels
of grading—Level 1 uses auto-grading by a
computer programme that detects microaneurysms, Level 2 graders are optometrists or
nurse practitioners and Level 3 graders are
medical retina trained ophthalmologists.24
The mean DNA rate was 27% for ﬁrst time
referrals, compared to 12.9% in all referrals
(this study) and 7% in all referrals reported
by Frederikson and Jacobs.26 This suggests
that new referrals may be more likely to
miss their screening appointments than
those who have had screening services,
and warrants further investigation. This
indicates the importance of promoting
diabetic retinal screening services, especially to newly diagnosed diabetic patients.
Māori and PI ethnicity had the highest
DNA rate, and therefore, were likely to be
under-represented in this study cohort.
This is consistent with ﬁndings from
analysis of the national diabetes annual
review that Māori and ethnic minorities
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are often under-represented.27 Such barrier
to health care may be attributed to lack of
motivation, social, family and transport
diﬃculties.27 We propose that liaison with
GPs and community health care providers
may improve patients’ understanding of
long-term consequences of diabetes, such
as preventable blindness due to DR. This
could in turn raise patient awareness and
the value of diabetic retinal screening,
despite the barriers. The main beneﬁt of
retinal screening for most participants at
ﬁrst presentation is the opportunity for
face-to-face education about their health
condition. Diabetes self-management
education programmes have been shown
to assist behavioural changes,28 which are
signiﬁcant in limiting the long-term health
consequences and economic impact of
diabetes. A technician-only retinal screening
programme where grading might be
performed offsite and after the patient has
gone is a lost opportunity for concurrent
patient education. In the Wellington
model, patients are shown the photos of
their own eyes at the time of the screening
appointment, and have the opportunity for
immediate discussion with an optometrist
who can answer their questions about their
health condition.
Importantly, this study suggests 97.7%
(those with no DR and NST-DR) of ﬁrst
presentation population can be managed
in the community by primary care. This is
possible because the scopes of practice for
health practitioner have changed since the
introduction of Health Practitioners Competence Assurance Act 2003,11 and because of
the increased availability of digital imaging
technology such as retinal photography
and OCT. There are 472 optometrists with

TPA endorsement of 704 optometrists in
practice nationwide, and 71% of optometrists in practice are under the age of 50
(data provided by New Zealand Optometrists
and Dispensing Opticians Board). There is
one ophthalmology clinical nurse specialist
(data provided by Nursing Council of New
Zealand), of 145 nurse practitioners in
practice,29 and 45% of registered nurses in
practice are aged 50 or over.13 As the New
Zealand health workforce is ageing, the challenge is to continually invest time and funds
in training new health professionals. The
Wellington model makes use of an existing
trained primary care ophthalmic workforce
and existing fully equipped community
optometry sites supported by local general
practice and hospital ophthalmology. Thus,
the current New Zealand optometric workforce provides a feasible solution to alleviate
the volume of diabetic retinal screening that
currently strains ophthalmology services in
public hospitals.30

Conclusion
The prevalence of ST-DR is low in those
referred for diabetic retinal screening
for the ﬁrst time. This reﬂects a large
proportion of patients at ﬁrst presentation
having no DR or NST-DR, who do not require
ophthalmology care and are safe to remain
in community screening. The optometrist-based diabetic retinal screening service
in the greater Wellington region has a high
coverage rate and comparable attendance
rate with other models, and is well accepted
by local clinicians and patients. Patient
education and optimisation of attendance,
especially those with greater risk proﬁles
will beneﬁt patient outcome.
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Discharge outcomes
of patients referred to
specialist eye clinic from
diabetic retinopathy
screening in Northland
(2014–15)
Pragnya Jagadish, David Dalziel
ABSTRACT
AIMS: To determine the discharge outcomes of patients seen in specialist eye clinic after referral from
diabetic retinopathy screening (DRS).
METHODS: Retrospective analysis of outcomes of a sample of 98 patients referred from DRS to specialist
eye clinic.
RESULTS: A sample of 98 patients were analysed following referral by DRS to specialist eye clinic from
16/4/14 to 16/4/15. Age at screening ranged from 13–88 years, with the main ethnic groups being Māori
(57.1%), European (39.79%) and Indian (3.06%). A majority of the patients were referred to specialist eye
clinic for diabetic retinopathy (60%) or cataracts (35%). After being seen in specialist eye clinic, 45% of the
patients were enrolled back into DRS and 49.1% stayed under care of ophthalmology service for further
treatment, and a further 5.9% were discharged to care of GP or optometrist without re-enrolment back
to DRS. Of those referred back to DRS, 30% were re-enrolled after further imaging with optical coherence
tomography (OCT), and 24% of patients were referred back to DRS due to non-attendance. Non-attendence
at clinic appointments was high among the Māori population.
CONCLUSION: Our study identified that 94% of patients referred to specialist eye clinic were either referred
back to DRS or kept under care with only five patients not re-enrolled back into DRS. Despite good service
delivery, Northland remains a high-risk population for diabetes, where non-attendance at clinic appointments
remained an issue with the Māori patient population. In addition, a significant proportion of patients were
re-referred back to DRS after OCT, and a consideration is to include OCT in the screening pathway.

D

iabetes affects more than 200,000
New Zealanders, and is one of the
fastest growing health epidemics in
the country.1 Diabetic retinopathy (DR) is a
serious complication of diabetes, and is the
leading cause of preventable blindness and
vision impairment in New Zealand.
The aim of retinal screening programs is
to detect diabetic retinopathy so that timely
interventions can be made. Screening is
undertaken by the district health boards
(DHBs), and referrals are made to specialist
eye clinic/s in accordance with the National
Diabetes Retinal Screening Grading System
and Referral Guidelines.2,7

In 2014, there were a total of 257,776
patients diagnosed with diabetes in New
Zealand, of which 11,000 patients were from
the Northland district.1 Northland consists of
3.6% of the New Zealand population, and has
a total of 151,692 people residing in an area
which spans 13,789 km.3 The main ethnic
groups are European (75.7), Māori (32.4%),
Paciﬁc islander (3.2%) and Asian (2.8%).3
Northland also has a high level of deprivation with large inequalities in health care
outcomes. Approximately 30% of people with
diabetes have DR, with 10% presenting with
sight-threatening retinopathy.2 In Northland,
the rate of avoidable hospitalisation from
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diabetic complications is nearly twice the
national average, and the mortality rates
for diabetes-related conditions is up to eight
times higher for the Māori population.4 In
2006, a strategy called STAND (Successfully
Taking Action for Northland Diabetes) was
undertaken by the Northland DHB with the
aim to prevent diabetes through advocacy
of lifestyle changes, early detection and
intervention in order to reduce the risks of
diabetic complications.4
The DRS in Northland was launched in
1994 and includes 22 screening sites. It
comprises a mobile retinal screening van,
which is attended by a qualiﬁed medical
photographer.5 Mobile retinal screening
takes place in a range of settings—hospital
outpatient clinics, medical centres and
community centres, and covers areas from
Te Kao, south of Cape Reinga to Mangawhai
near Northland’s southern border. Patients
from DRS were referred to specialist eye
clinic in Whangarei in accordance with the
National Diabetes Retinal Screening Grading
System and Referral Guidelines 2006.2
This study aims to examine the outcomes
of a sample of 98 patients who were referred
from DRS in Northland and seen in specialist
eye clinic between April 2014–April 2015.
It also aims to examine whether patients
are re-enrolled back into DRS after being
reviewed in the specialist eye clinic.

Methods
This study was a retrospective audit of a
sample of 98 patients referred from DRS to
specialist eye clinic at Whangarei hospital
over a 12-month period. Since this was
a retrospective audit, we did not require
ethics approval.
Research design—The study accessed
data from the Optimise database, which
stores the diabetic retinal screening
photographs. This database recorded demographics, disease data and digital retinal
photographs. Screening data of 98 patients
consecutively referred to eye clinic was
acquired from April 2014 to April 2015, and
retrospectively assessed.
Screening centres—Screening took place
in 22 clinics, with a mobile screening van
attending outpatient clinics, GP surgeries
and community centres in Northland.5 After

pre-assessment and mydriatic administration, a Zeiss ProNM camera was used to
take three digital photographs, each with a
45 degree ﬁeld of view, in accordance with
National Guidelines.2
Grading criteria was applied to patients
in accordance with the National Diabetes
Retinal Screening grading system.2 All
patients with M3 R4 or other signiﬁcant
pathology, including cataracts, were referred
to specialist eye clinic. The primary grader
was a qualiﬁed medical photographer,
and the secondary grader was the designated ophthalmologist at Whangarei Base
Hospital. Each of the retinal photographs
were screened into low, medium and high
urgency (marked green, orange and red
respectively) by the primary grader, and
referred to the secondary grader.
Low urgency (marked green) included
mostly patients who required OCT
assessment; medium urgency (marked
orange) included patients with signiﬁcant
maculopathy or impaired fundal view from
cataracts; and high urgency (marked red)
included patients with evidence of proliferative DR or vitreous haemorrhage. The
secondary grader assessed the referrals
from the primary grader, and patient
appointments were made according to
National Guideline Screening Intervals.
Patients referred with cataracts did not
meet requirements for referral reporting,
and hence screening was unable to be
completed.
To address the issue of concordance
between graders, 10% of the primary
grader’s images were reviewed by the
secondary grader in a random fashion, and
a high concordance rate was reported.5

Results

Patient demographics

Diagnosis on referral—A majority of the
patients (60.7%) were referred for Diabetic
retinopathy (non-proliferative and proliferative with complications eg vitreous
haemorrhage), followed by (35.7%) for
cataract or complication from cataract (eg
YAG capsulotomy). There were singular
cases of exotropia (1.1%), intracranial
hypertension (1.1%) and keratoconus (1.1%)
referred by DRS to eye clinic.
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Table 1:

Parameter

Study population n=98

Gender, n (%)
Male

45, (46%)

Female

52, (54%)

Ethnicity
Māori

56, ( 57.1%)

Caucasian

39, (39.79%)

Indian

3, (3.06%)

Age (mean, range)

Mean 61, (13–88)

Outcomes of patients referred to
specialist eye clinic—Around 45% of the
patients were enrolled back into DRS, and
49.1% stayed under care of ophthalmology
service for further treatment. A small
proportion (5.9%) were discharged to care of
GP or optometrist.
Reasons why patients were referred
back to DRS—Around 37% of patients were
referred back to DRS after retinal laser, 29%
had further imaging, eg optical coherence
tomography (OCT), and returned to DRS
since no active treatment was necessary,
and a further 10% were referred back while
awaiting cataract surgery. Around 24% of
patients were referred back to DRS due to
non-attendance (DNA). Ninety percent of
DNA patients were of Māori ethnicity. All
DNA patients had a recall notice sent.

Outcomes of patients not re-enrolled
into DRS—Five patients were not re-enrolled back into DRS from specialist eye
clinic. Four of ﬁve were discharged to
GP, out of these, three were discharged
following non-attendence after more than
two recall appointments. One patient was
discharged to GP to optimise HbA1C pre-cataract surgery, and one was referred to
optometrist post-cataract surgery.

Discussion
The Northland population remains a
high-risk population for diabetes, with
11,000 patients diagnosed with the condition
over the last year.1 Diabetic retinopathy
is an avoidable complication of diabetes,
and can be reliably detected by regular
retinal screening. It is known that between

Figure 1: Reasons why patients were referred back to DRS.
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6% and 39% of people with type 2 diabetes
have retinopathy at diagnosis, with 4% to
8% having sight-threatening disease.4 In
the next 20 years, it is projected that the
prevalence of diabetes in New Zealand
will, if left unchecked, increase by 90% in
Māori, 109% in Paciﬁc peoples and 39% in
Europeans.1 Prevalence of retinopathy is
higher in Northland (20% total across all
ethnicities) than other district health boards
(Waikato 9–10%, Lower Hutt 11–12%).4
Northland also has a higher proportion of
Māori (7.7 percent of New Zealand’s Māori
population), with 43,527 people residing in
Northland Region.4 The STAND (Successfully
Taking Action for Northland Diabetes) was a
program taken up in 2006 by the Northland
DHB, which aims to prevent diabetes
through lifestyle advocacy, address inequalities in healthcare and reduce the impact on
quality-of-life from diabetic complications.4
This study aims to examine the outcomes
of patients referred to specialist eye clinic
from DRS. Of a total of 98 patients who
were referred to DRS, 46% were male and
54% female. A majority of the population
referred were of Māori ethnicity, (57.1%)
despite comprising only 30% of the total
Northland population. Of the patients seen
in the eye clinic, around 49.1% stayed under
care of ophthalmology service for further
treatment and 45% of the patients were
enrolled back into DRS after assessment.
Around 30% were re-enrolled after optical
coherence tomography (OCT) and 24% of
patients were referred back to DRS due
to non-attendance. There were only ﬁve
patients not referred back to DRS, and
three of these were discharged to GP after
multiple non-attendances. Interestingly,
around 90% of the patients who did not
attend were of Māori ethnicity, which
remains a challenge in addressing the health
inequalities in the region.
One of the goals of the STAND strategy is
to improve the health among Māori populations and continually identify and address
barriers to people accessing programmes
and services in Northland. A majority of the
referrals to specialists were of Māori origin
(57.1%), which correlates with existing data
that Māori are three times as likely to have
type 2 diabetes as non-Māori, and are more
likely to develop complications.4 However,
the rate of non-attendance is high among the

Māori population, which resulted in three
patients discharged to care of GP rather
than DRS. The STAND strategy investigated
the barriers to access in Māori populations
for attendance at diabetic retinal screening
through patient satisfaction survey and
addressed issues with measures, such
as ﬂexibility in changing appointments,
new referral forms and having a telephone conﬁrmation of attendance prior to
appointment.4 To address the non-attendance rates at specialist eye clinic from DRS
referral, further research is being undertaken through patient surveys and focus
groups on what can be done to improve the
experience of referral and attendance for
patients.
In those referred back to DRS, around
30% were re-enrolled after imaging of the
fundus and retina with OCT. The OCT is the
gold standard for evaluating the layered
structure of the retina, and is useful in
determining macular oedema or intraretinal ﬂuid. Despite investment in new
retinal camera, which affords good views
without pupil dilation, some of the referrals
to the eye clinic were due to poor views
from camera and requirement of further
imaging. The Ophthalmic Photographic
Diabetic Review (OPDR) in the UK comprehensively combines digital photography and
OCT for patients who require more frequent
reviews than the usual annual screening
service.6 In centres such as the Birmingham
Diabetes Centre, the OCT has already been
incorporated into the DRS service. The use
of OCT helps monitoring for the high-risk
patient population, eg pregnant diabetic
women, patients with early maculopathy
virtually and avoids the burden of specialist
appointments in hospitals.7 Similarly in New
Zealand, the Wellington region has trialled
incorporating optometry services into DRS
pathway for patients. It targets for moderate
non-proﬁlerative DR and quiescent (previously treated) proliferative DR. This involves
monitoring by optometrist with OCT in
either the primary or secondary health care
setting.11 Although the cost of having an
OCT in DRS needs to be accounted for, it is a
worthy measure to consider, given that 30%
of patients were referred back after OCT in
the specialist eye clinic.
The study supports the eﬃciency of the
current process of referrals and re-referrals
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back to DRS. Out of 84 patients, only ﬁve
patients were not re-enrolled back to DRS.
Of these, three were due to non-attendance,
and were discharged to care of GP. One
patient was discharged to GP to optimise
blood sugar levels prior to cataract surgery,
and one was discharged to the optometrist post-cataract operation. Although it is
likely all ﬁve patients would be referred
back to DRS from the GP or optometrist, it
ﬂags the need to improve the identiﬁcation
of patients who are referrals from DRS.
Currently, the referral letters from DRS are
not linked into Concerto, which is a program
used for letter dictations, and hence there
is no easy identiﬁcation of patients as being
from DRS. Suggestions to improve identiﬁcation include alerts on Concerto, which
ﬂags that the patient is from DRS, and
creation of links between applications, eg
Optimise and Concerto, in a way that data
from DRS is easily accessible to clinicians,
GPs and optometrists who are involved in
patient care.
Recently, the National Diabetes Retinal
Screening grading system and Referral
Guidelines were updated in March 2016.7

The new guidelines involve measures
to monitor DR by revising the screening
interval to three-yearly for those without
clinical modiﬁers, and involves monitoring
by optometrist with an ophthalmologist who
oversees the region’s program. However,
in Northland, we have not introduced
the increased recall periods due to high
incidence of retinopathy in the high-risk
population with a signiﬁcant DNA rate.
Improvement of the service should involve
collaboration with GPs and optometrists
in order to streamline a process of referral
and communication for patients seen in the
specialist eye clinic.
In conclusion, Northland remains a
high-risk population for diabetes, and
measures to identify and prevent complications from diabetes that have been initiated
with the STAND strategy. Our study identiﬁed that a majority of patients referred to
eye clinic were referred back to DRS after
being seen at specialist eye clinic. A large
proportion of our referrals from DRS were
of Māori ethnicity and non-attendance at
clinic appointments remained an issue in
this patient population.
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Proposed new industry
code on unhealthy food
marketing to children and
young people: will it make a
difference?
Boyd Swinburn, Stefanie Vandevijvere on behalf of submitting health
professors*
ABSTRACT
Reducing the exposure of children and young people to the marketing of unhealthy foods is a core strategy
for reducing the high overweight and obesity prevalence in this population. The Advertising Standards
Authority (ASA) has recently reviewed its self-regulatory codes and proposed a revised single code on
advertising to children. This article evaluates the proposed code against eight criteria for an eﬀective
code, which were included in a submission to the ASA review process from over 70 New Zealand health
professors. The evaluation found that the proposed code largely represents no change or uncertain change
from the existing codes, and cannot be expected to provide substantial protection for children and young
people from the marketing of unhealthy foods. Government regulations will be needed to achieve this
important outcome.

N

Viewpoint

ew Zealand has an unacceptably high
prevalence of childhood obesity,1 and
the Minister of Health, Dr Jonathan
Coleman, has made it one of his priorities to
reduce this rate through the government’s
childhood obesity plan.2 Achieving this goal
will require a signiﬁcant reduction in the
marketing of unhealthy foods and beverages
to children and young people.
The WHO Commission on Ending
Childhood Obesity, which is co-chaired by
the Prime Minister’s Chief Science Advisor,
Professor Sir Peter Gluckman, had its report3
endorsed by all Member States, including
New Zealand, at the World Health Assembly
in May 2016. This report supports a strong
regulatory approach to reduce unhealthy
food marketing to children, as do New
Zealand public health experts.4,5
In 2015, the Advertising Standards
Authority (ASA), the industry body responsible for the self-regulatory codes on
advertising, pre-empted the launch of the

government’s 22-point plan2 by announcing
a review of the two ASA codes which relate
to advertising to children. In September
2016, the ASA’s independent Review Panel
submitted its report to the ASA Board,
recommending including the amended
code provisions to be included into a new
single, combined ASA code.6 Dr Coleman
commented that the revised ASA code would
make signiﬁcant improvements to protect
children and young people from exposure to
the marketing of unhealthy food products.7
This analysis critically assesses whether the
revised ASA code will achieve that outcome.
The ASA Review Panel received 91 submissions, including 52 from public health
and nutrition organisations that called for
substantially strengthened codes, and 15
from the food and beverage industry sector,
which largely opposed stronger codes.8 For
example, the Food and Grocery Council
called for a lowering of the age to which
the ASA code would apply from 14 years to
12 years.9 Six weeks after the release of the
Review Panel report, ASA asked submitters
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to comment once again on two issues: the
nutrient proﬁling system to use (see point
6 below) and the deﬁnition of targeting
children (see point 7 below).
Although there is no evidence that industry-controlled, voluntary codes are effective
in reducing marketing to children,10 public
health groups actively participated in the
ASA review in the hope of strong outcomes.
A group of over 70 health professors
provided a submission with eight outcomes
(in bold below) that they would use to
assess the strength of the revised code.11
How well does the proposed new code meet
these outcomes?
1.

The UN Convention on the Rights
of the Child (UNCROC) is expressed
throughout the code. As in the
existing ASA codes, UNCROC is
recognised in the introduction of the
proposed combined code. However,
the rules of the proposed code do
not take a rights-based approach,
which would give primacy to children’s interests. Instead, they are a
compromise between protecting the
interests of children and protecting
the interests of the private sector,
which advertises unhealthy foods
to children. Assessment: no change,
outcome not achieved.

2.

The deﬁnition of children aligns
with UNCROC (under 18 years).
Despite widespread agreement in
the submissions from public-interest
groups that a child should be deﬁned
as under 18 years, as per UNCROC,
the review recommended no change
from the current age of 14 years. For
children aged 14–18 years, the review
suggested that ‘a special duty of care
be taken’, but did not further deﬁne
what such a duty would entail. As a
result, none of the new provisions
in the proposed ASA code apply to
adolescents 14–18 years. Assessment:
no change, outcome not achieved.

3.

focused on the appropriateness of
single advertisements rather than the
overall marketing to which children
are exposed. The revised code, thus,
fails to address the crux of the public
health concern. Although the code
mentions restrictions on the use of
celebrities and licensed characters
popular among children, it is unclear
how these restrictions will be operationalised, as commercial sponsorship
and advertising on the packaging have
been excluded from the proposed
code. Assessment: small changes,
outcome not achieved.
4.

Recommendations are made
to government to signiﬁcantly
invest in achieving reductions in
marketing to children. Many submissions to the ASA review called for
government involvement in co-regulatory arrangements because of the
failure of self-regulatory approaches
in New Zealand and internationally
to signiﬁcantly reduce unhealthy food
marketing to children. The Review
Panel ruled that it was out of scope
for it to make any recommendations
to government. Instead, they used soft
language to suggest that ‘advertisers
be encouraged to discuss’ unresolved issues such as sponsorship,
advertising on packages and an
appropriate nutrient proﬁling system
with government. Despite a large
number of submissions calling for
independent monitoring, the Review
Panel recommended that the ASA be
responsible for monitoring the code.
Assessment: no change, outcome is not
achieved.

5.

The code covers all forms of
marketing. As in the existing ASA
codes, the term advertising is deﬁned
very broadly in the proposed code,
but sponsorship and advertising on
product packaging are exempted.
These are major forms of marketing
unhealthy foods to children. The
protection from the forms of advertising which are covered within the
code is highly dependent on the deﬁnition of targeting children (see point
7 below). Assessment: no change,
outcome is not achieved.

The objectives of the code are to
reduce the exposure and power
of unhealthy food marketing to
children. While the purpose of the
ASA review stated that ‘the best
interests of children are a primary
consideration’, the code remains
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6.

The code deﬁnes unhealthy foods
using a robust nutrient proﬁling
(NP) system (WHO NP system
recommended). WHO is the world’s
most important standard-setting
organisation for health. The WHO
Europe NP system has been specifically designed for marketing to
children, and was the most highly
recommended NP system by public
health submitters.12,13 The Review
Panel received speciﬁc testimony
from world experts who recommended the WHO Europe NP system
and provided the Panel with comprehensive comparisons of various NP
systems using New Zealand data.12
The Panel said it could not decide
on this point and recommended the
Ministry of Health food and beverage
classiﬁcation system14 be used in the
interim. The Ministry’s NP system has
three levels (everyday, sometimes and
occasional foods), and was designed
for food sold in schools so would
require modiﬁcation to ensure suitability for this purpose. By contrast,
the WHO NP system was designed
speciﬁcally to limit marketing of
unhealthy food to children, and
has two levels (acceptable or not).
Assessment: improvement since
previous code had included no
nutrient proﬁling system, outcome
partially achieved, but pending the
further round of consultations.

7.

The code clearly deﬁnes ‘marketing
to children’ (Quebec model
recommended). The Review Panel
recommended that ‘targeting’ means
the advertisement has ‘principal
appeal to children and/or young
people’ with the nature of the
product, theme, language and images
‘taken into account’. The operationalisation of these deﬁnitions is unclear.
The Panel also recommended that
an advertisement is ‘deemed to be
targeting children or young people
if they are likely to comprise 25% or
more of the likely audience’ (although
children aged 5–14 years comprise
only about 20% of the total population). This ﬁgure of 25% appears
to have been chosen arbitrarily. The

Review Panel had not evaluated
any children audience data for the
various media when it made this
quantitative recommendation, and
it is unclear how this rule will be
operationalised. Following further
inquiries on these issues to the ASA
by the authors, the ASA has requested
further submissions on this point. In
addition, because adult viewership
is in the denominator, having more
adults in the audience will reduce
the percentage of children watching
but not the total number of children
watching. The highest number of
children exposed to unhealthy food
advertising is during evening television (ﬁgure), which is also when the
frequency of unhealthy food advertisements peaks. Indeed, in peak
viewing times, 6–7pm, more than
120,000 5–13 year olds are exposed
to over 15 unhealthy food advertisements an hour, creating over 2
million ‘impacts’ (ad impressions x
viewers) per hour. Using children’s
viewership is a more logical and
robust way to deﬁne marketing to
children (see markers A and B in the
ﬁgure) than including adult viewership in the metric. In Quebec, the
Consumer Protection Act deﬁnes
advertising as targeting children
based on a) the nature and intended
purpose of the goods advertised;
b) the manner of presenting such
advertisement; c) the time and
place it is shown.15 The Oﬃce of
Consumer Protection has decades of
experience in implementing these
deﬁnitions, which are now tightly
deﬁned through multiple case judgements. The table addresses the third
of these criteria for various media
as they might apply in New Zealand.
Assessment: great uncertainty in the
operationalisation of the proposed
deﬁnition, outcome uncertain.
8.

96

The code covers marketing in child
and youth settings. The proposed
ASA code states that ‘Settings where
children gather must be free from
all forms of occasional food and
beverage product advertisements’.
This is an improvement in wording
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Table 1: Suggested criteria, by media type, for determining if the timing and placement of marketing of
unhealthy foods is likely to result in signiﬁcant exposure to children.

Medium

Suggested criteria for excluding
marketing of unhealthy foods

Comments

Television

1.

The current restrictions on marketing unhealthy
foods during specified children’s programs
should remain (mainly children watching but in
low numbers and almost free from unhealthy
food advertising). The highest children’s viewership is in the evening (mainly adults watching
but also high numbers of children), and this is
when the most numbers of ads for unhealthy
foods are broadcast (Figure 1).

2.

Internet

During specified children’s
programming hours
When a certain percentage (eg
10% or 15% see figure) of the
childhood population is viewing (all channels combined).

Food and beverage company
websites should not have sections

Food company websites often feature engaging techniques targeting children in branded

which market to children.

marketing games and activities (18). Food
advertising on non-food websites popular
with children is very low, and is therefore not
currently important.

Social media

Since marketing through social
media is highly tailored to the
individual, a total ban on marketing unhealthy foods to children
below 14 years of age is feasible.
The monitoring of compliance will,
however, be more challenging than
for the other media.

Children spend significant time on social media
(YouTube, SnapChat, Facebook etc), and WHO
has just called for urgent action on this matter
in a new report.19

Magazines

Magazines which specifically cater
to children and young people
should not include marketing of
unhealthy foods to children (including in advertorials).

Magazines specifically targeted to children and
adolescents (such as Dolly, Crème and Girlfriend) contain a higher proportion of unhealthy
food advertising compared to the women’s
magazines which were also popular among
10–17 year olds.20

Outdoor
advertising

A zone of 500m around a school is
designated as free from advertising
for unhealthy foods.

Children’s settings need to be expanded to
cover the near school zone.21

Children’s
settings

Children’s settings including early
childhood settings, schools and
junior sports should be free from
marketing of unhealthy foods,
including through sponsorships.

Disallowing marketing of unhealthy foods in
children’s settings is covered in the revised ASA
code, but it needs to be expanded to include
sponsorship, sports settings and proximal
school zones.

Super-markets and other retailers

Marketing for unhealthy foods
should not specifically target children (eg in check-out aisles).

The retail sector has pledged to adhere to the
proposed new code,22 but how it applies in
supermarkets has not been specified.

Other important criteria of the nature of the product and the manner of its presentation are not considered here.
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over existing codes. However, more
than 95% of schools report that they
are free of food advertising (unpublished data). Sponsorship activities
are the main form of marketing in
children’s settings, yet are exempted
under the proposed code. Thus,
Ronald McDonald teaching road safety
to six-year-olds is not considered by
the proposed code to be marketing to
children. In addition, the full extent
of settings included is not clear.
The actual impact of this improved
wording is likely to be small.
Assessment: improvement in wording,
outcome uncertain.
From our assessment, the revised ASA
code cannot be expected to have a significant effect on restricting unhealthy food
marketing to children and young people,
and there is no indication that independent monitoring will be implemented to
assess the code’s effects. The code reﬂects
problems endemic to self-regulation where

commercial interests conﬂict with public
interests,10,16 and falls far below current
international best practice.17
In summary, we recognise the ASA’s
initiative in instigating a review of its codes,
but we consider that, while the proposed
code appears to be a small step in the right
direction, it does not provide adequate
protection of children and young people’s
interests. A further potentially serious
downside is that the revised ASA code will
be given as a reason by the Government
for not implementing the regulations that
would effectively reduce children and
young people’s exposure to marketing of
unhealthy foods.
In our view, the Review Panel has missed a
major opportunity to introduce meaningful
changes that would help to reduce childhood
obesity. Government regulation is urgently
needed to create a policy framework which
privileges children’s health and well-being
above commercial interests.

Figure 1: Numbers of children aged 5–13 years (solid bars) and 14–18 years (striped bars) in weekdays
(grey bars) and weekend days (black bars) watching television (all channels combined).

A and B mark 10% and 15% respectively of the total children aged 5–13 years in New Zealand. The line represents the
number of unhealthy advertisements per hour (weighted average of weekdays and weekends) as defined by WHO
criteria.13
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Giant cell arteritis
treatment failure resulting
from probable steroid/
antiepileptic drug-drug
interaction
Eoin Mulroy, John Highton, Sarah Jordan

D

rug-drug interactions are an increasing problem in clinical practice, and
may result in treatment failures. We
describe an 83-year-old man with giant cell
arteritis who suffered steroid treatment failure as a result of steroid metabolism induction from concurrent antiepileptic therapy.

Case report
An 83-year-old man with previous cerebral
abscess (surgically resected 55 years
prior) and postoperative seizure disorder
presented with headache, scalp tenderness

and reduced left eye visual acuity. His
medications were: phenytoin 400mg daily,
cilazapril 1.5mg daily, omeprazole 40mg
daily, melatonin 3mg nightly, bendroﬂuazide
2.5mg daily and primidone 500mg daily.
Examination revealed visual acuity of
4/5 in the right eye, and hand movements
only in the left eye. Fundoscopy showed left
sided ischaemic optic neuropathy. Physical
examination was otherwise normal. Bloods
are shown in Table 1. Left temporal artery
biopsy was diagnostic of giant cell arteritis.

Table 1: Full blood count, serum chemistries, liver function and inﬂammatory markers on presentation.

Reference ranges
Haemoglobin

131g/L

130–175g/L

Platelets

304x109/L

150–400x109/L

Neutrophils

4.8x109/L

1.9–7.5 x109/L

Monocytes

0.6x109/L

0.2–1 x109/L

Erythrocyte Sedimentation rate

49mm/h

C-reactive protein

86mg/L

<5mg/L

Na

128mmo/L

135–145mmol/L

K

4.1mmol/L

3.5–5.2mmol/L

Urea

4.9mmol/L

3.2–7.7mmol/L

Creatinine

72µmol/L

50–110µmol/L

Albumin

39g/L

35–50g/L

Bilirublin

5mmol/L

2–20mmol/L

Alkaline Phosphatase

103U/L

30–150U/L

Alanine Transaminase

22U/L

10–50U/L

Gamma Glutamyl Transferase

111U/L

10–50U/L
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Sight-compromising disease prompted
treatment with intravenous methylprednisolone 1g daily for three days. This decreased
c-reactive protein (CRP) from 86mg/L to
15mg/L. Oral prednisone 60mg daily was
then started, but CRP rose continuously for
four days. Re-treatment with three days of
intravenous methylprednisolone 500mg
daily once again caused a CRP fall for three
consecutive days. Upon transition to oral
prednisone, this time 80mg daily, CRP rose
again. A single intramuscular injection of
triamcinolone acetonide 80mg, prednisone
60mg twice daily and 500mg of intravenous
cyclophosphamide were prescribed, and
CRP declined to normal over four days.
He received one further dose of 500mg
intravenous cyclophosphamide, and has
successfully weaned prednisone to 15mg
daily over seven months without symptomatic or biochemical disease recurrence.
Though headaches and scalp tenderness
resolved within four days, vision did not
improve. Primidone was stopped, but
phenytoin therapy continues.
His response to potent intravenous and
intramuscular steroids and high dose oral
steroids, but lack of response to standard
treatment doses of oral prednisone, can
be explained by CYP 3A4 induction by
pheytoin and primidone increasing steroid
metabolism.

Discussion
The ageing global population brings with it
an increased prevalence of polypharmacy.1
This increases the potential for drug-drug
interactions (DDIs). Our case of giant cell
arteritis was unresponsive to conventional
doses of oral glucocorticoids because of
steroid metabolism induction from concomitant antiepileptic therapy. Clinicians must
be vigilant to this interaction, especially in
the elderly population.
As far back as the 1960s, the importance of DDIs on steroid metabolism were

recognised.2 To understand these DDIs, a
review of steroid metabolism is necessary.
Prednisone is a synthetic corticosteroid,
which is metabolically inactive until
converted to prednisolone by hepatic 11-beta
hydroxysteroid dehydrogenase.3 Prednisolone, the active compound, is metabolised
by CYP 3A4, which is prone to interaction
with CYP inducers and inhibitors, the main
culprits on the inducer list being antiepileptics (especially phenytoin, carbamazepine
and phenobarbitone) and rifampicin.3,4
DDIs involving steroids are likely
under-recognised. Following a ﬂurry of
publications on the subject in the late 1970s
and 1980s, the topic of steroid metabolism
induction appears to have fallen out of
favour in the medical literature. In 1971,
the plasma half-life of endogenous cortisol
was noted to be reduced by co-administration of phenytoin.2 In 1972, a decrease
in respiratory function was noted in a
group of asthmatics exposed to phenytoin,
presumably due to increased steroid
metabolism.5 In 1976, nine steroid-dependent patients with rheumatoid arthritis
were administered the enzyme inducer
phenobarbitone, and showed a signiﬁcant
deterioration in disease control due to
increased steroid metabolism.6 Similar interactions were later observed in neurosurgical
patients on dexamethasone and those with
steroid-dependent pemphigus.7–9
The increasing prevalence of polypharmacy mandates careful consideration
of DDIs when prescribing steroids. Close
attention should be paid to current use of
CYP-inducing medications such as those
mentioned above. Elevated gamma-glutamyltransferase levels (as in our patient) may
be a clue to enzyme induction, and steroid
doses should be adjusted accordingly.10
Doubling of usual steroid doses may be a
good starting point in cases where titration
over weeks is not appropriate, eg sight-compromising GCA.11 Failing to do so may result
in treatment failure.
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High incidence of
medulloblastoma in Māori
and Paciﬁc populations in
New Zealand
J Mark Elwood, Phyu Sin Aye
ABSTRACT
In New Zealand from 1995–2010, the incidence of medulloblastoma at ages 1–19 years was significantly
higher in Māori (relative risk 2.0) and in Pacific peoples (RR 2.1) than in New Zealand Europeans.

W

e report here on the incidence of
medulloblastoma in ethnic groups
in New Zealand, based on data
from the New Zealand national cancer registry. This legally mandated registry has had
complete national data since at least 1995.
Ethnic background was considered as Māori,
Paciﬁc peoples or New Zealand European,
excluding Asian and Middle Eastern/Latin
American/African groups.
During the period 1995–2010 at ages
0–19 years, the annual incidence of medulloblastoma in Māori was 9.1 per million
population (39 cases), and in Paciﬁc populations was 9.7 per million (19 cases). These

rates are signiﬁcantly higher than in the
New Zealand European population (4.5 per
million, 60 cases), with relative risks of 2.0
(95% conﬁdence limits 1.3 to 3.2) for Māori,
and 2.1 (95% conﬁdence limits 1.1 to 4.2)
for Paciﬁc groups, adjusted for age, year
and gender (see Table 1). During this period
22% of the population aged 0–19 years was
Māori, and 10% Paciﬁc.
In each ethnic group, the incidence rates
were higher in males than in females,
but the ethnic differences were greater in
females (see Table 1). In New Zealand Europeans, male rates were more than twice
female rates, while in Pasiﬁka male and

Table 1: Incidence of medulloblastoma, New Zealand, 1995-2010.

NZ European

Māori

Pacific peoples

Total cases, age 0-19

60

39

19

Standardised rate per million per year*

4.54

9.11

9.73

RR and 95% CL

1 (referent)

2.0 (1.3 to 3.2)

2.1 (1.1 to 4.2)

Males, std rate

6.6

11.4

10.1

1.7 (1.0 to 3.1)

1.5 (0.7 to 3.4)

RR
Number of cases

44

25

10

Females, std rate

2.5

6.8

9.3

2.7 (1.1 to 6.6)

3.8 (1.1 to 12.6)

RR
Number of cases

16

14

9

Male to female ratio

2.8: 1

1.8:1

1.1:1

* Rates directly standardised for age, year, gender, to the WHO world standard population.
RR = relative risk CL = confidence limits.
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female rates were almost equal; although
these comparisons are based on small
numbers. Overall, incidence was higher at
ages 5–9 than 0–4 or 10–14 years, but the age
patterns were similar in each ethnic group.
There was no signiﬁcant change in incidence
over time, overall or in any ethnic group.
An excess of medulloblastoma in Māori
has been previously shown in cancer
registry data from 1948–1988, but cancer
registration was incomplete at that time.1
An excess in Māori was also noted in an
Auckland hospital series in 1995–2004.2
An increased incidence of medulloblastoma in non-European ethnic groups
has not been shown elsewhere, although
the international literature is limited. In the
US the incidence of medulloblastoma was
lower in black and in Hispanic groups than
in the white population, and it was slightly
and non-signiﬁcantly lower in the ‘Asian/

Paciﬁc Islander’ group.3 The rates in New
Zealand Māori and Pasiﬁka are higher than
any reported in ethnic groups in the US.
The overall rate in this US report was 5.2
per million, based on ages 0–14, 2007–11
and standardised to the US population; the
equivalent New Zealand rate was the same,
based on 52 cases.
We have no explanation for this empiric,
but statistically robust, ﬁnding. Further
clinical and genetic characterisation of
these tumours may be informative. We are
not aware of any data on subtypes or other
factors related to ethnicity in New Zealand
patients. The lower male:female ratio in
Māori and Pasiﬁka could be relevant, as
among the four major subtypes of medulloblastoma, the wingless (WNT) subtype
shows a female preponderance, and the
sonic hedgehog (SHH) subtype shows about
equal sex distribution, while other main
groups show male excesses.4
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High levels of rheumatic
fever and sore throat
awareness among a highrisk population screened for
rheumatic heart disease
Jason K Gurney, Angela Chong, Nicola Culliford-Semmens, Elizabeth
Tilton, Nigel J Wilson, Diana Sarfati

E

radication of rheumatic fever has
become a New Zealand health priority
in recent years, with the Government
investing $65 million across a series of interventions aimed at drastically reducing rheumatic fever incidence by 2017.1 It is possible
to prevent rheumatic fever occurrence via
the timely treatment of Group-A Streptococcal (GAS) infection with penicillin antibiotics.2 Given that rheumatic fever is primarily
a disease of childhood,3,4 the decision to seek
care generally rests with someone else—invariably the sick child’s parent or caregiver—who will make this decision based on
their own experiences and knowledge.
Sore throat awareness, then, is a crucial
element of rheumatic fever prevention—
part of which is an understanding of the
potential consequences of sore throats, and
what can be done to prevent them.5 Little
is understood about awareness in these
respects among those who belong to the
highest-risk population.
We interviewed the parents/caregivers
of those children who were diagnosed
with either deﬁnite, probable or possible/
borderline RHD during the recent schoolbased rheumatic heart disease (RHD)
echocardiographic screening programmes,
conducted in multiple district health boards
between 2007–2012 (‘case respondents’,
n=91; age 12.2 years [SD 1.4], 64% of those
invited to participate). We also interviewed
the parents/caregivers of at least two
DHB-matched ‘controls’ whose scan showed
no cardiac abnormality (‘control respondents’; n=185, age 11.9 years [SD 1.3], 51% of
those invited to participate). Matching solely

on study region allowed an approximate
match of cases to controls by geographic
region, age, socio-economic status and time
since the screening event—and, to a lesser
extent, ethnicity.
The majority of the screened children
were Māori (‘abnormal’ cases: 52%;
‘normal’ controls: 56%) or Paciﬁc (cases:
48%; controls: 34%), with a minority
being non-Māori/non-Paciﬁc (cases: 5%;
controls: 17%). The vast majority of both
case (87%) and control (89%) respondents
were parents of the screened child. The
interview (79% telephone, 21% in-person)
included a series of questions pertaining to
rheumatic fever and sore throat awareness,
and was conducted by trained interviewers using Computer-Assisted Personal
Interview (CAPI) technology. The results are
shown in Table 1.
Almost all respondents had heard of rheumatic fever, with no difference observed
between case (92%) and control respondents (95%; p=0.458). When asked to select
from a list regarding what causes rheumatic
fever, the majority of respondents identiﬁed
‘sore throats’, with more case respondents
(78%) than control respondents (65%) doing
so (p=0.033).
High levels of sore throat awareness were
observed regarding the best thing to do if a
child has a sore throat—with the majority
of both case respondents (89%) and control
respondents (83%) saying that they should
see a doctor or nurse straight away. The
majority of respondents correctly identiﬁed
that it was possible to catch a sore throat
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Table 1: Respondent awareness with respect to sore throats and the rheumatic fever.

Abnormal Result

Normal Result

n

%

n

%

P

84

92%

175

95%

0.458

Sore throats

71

78%

121

65%

0.033

Cold weather

14

15%

28

15%

0.957

Joint infections

13

14%

26

14%

0.959

Don’t know

10

11%

33

18%

0.141

Rheumatic fever
Ever heard of rheumatic fever
What do you think rheumatic fever is caused by?

1,2

0.01

Which part of the body can rheumatic fever affect?1
Kidneys

2

2%

2

1%

Heart

82

98%

152

87%

Liver

0

0%

2

1%

Don’t know

0

0%

19

11%

Sore throats
0.335

If a child has a sore throat, what is the best thing to do?
Wait a few days and see if it gets better

7

8%

16

9%

See the nurse or doctor straight away

81

89%

152

82%

Get something like throat lozenges for it

2

2%

13

7%

Don’t know

1

1%

4

2%
0.29

Can you catch a sore throat from someone else?
Yes

59

65%

138

75%

No

21

23%

26

14%

Only if you are ‘run down’

3

3%

6

3%

Don’t know

8

9%

15

8%

Have you ever heard of ‘strep throat’?

60

66%

142

77%

0.334

What is the best treatment for ‘strep throat’?3
Antibiotics

56

93%

122

86%

Rest and wait for it to go away

2

3%

4

3%

Other

0

0%

2

1%

2

3%

14

Don’t Know

0.057

10%

Multiple responses were allowed. Among those who had heard of rheumatic fever. Among those who had heard of
‘strep throat’.
1

2

3
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from someone else; however, nearly a third
(32%) of case respondents and nearly a
quarter (22%) of control respondents either
said ‘no’ or ‘don’t know’. This observation is
similar to that observed among New Zealand
school-aged children who were asked the
same question, in which less than half (49%)
knew that sore throats were catching.6
The vast majority of both case (93%) and
control (86%) respondents understood that a
‘strep throat’ needed to be treated with antibiotics—a substantially higher proportion
than that observed recently in the US, where
62% of Medicaid-insured adult respondents
had this understanding.7
Overall, these observations are heartening: they represent a generally high
level of rheumatic fever and sore throat
awareness among a population at high risk3,4
of rheumatic fever—or, more accurately, a
population at high risk of caring for a child
with rheumatic fever. While the majority
of respondents demonstrated a high level
of awareness with respect to the contagious nature of sore throats, the fact that a
substantial minority did not have this under-

standing suggests an opportune target for
further public health education.
The New Zealand Ministry of Health has,
in recent years, funded a rheumatic fever
prevention programme (RFPP),8 which
includes a substantial rheumatic fever and
sore throat awareness component—with this
programme being initiated after the current
cohort received screening for rheumatic
heart disease, but before the respondents
were interviewed. Based on international
comparison7 and recent evidence in the New
Zealand context of a temporal improvement
in awareness among this high-risk population,9 we might conclude that the generally
high rheumatic fever and sore throat
awareness that we observed most likely
reﬂects the current RFPP and its extensive
publicity campaign, rather than education
at the time of the RHD screening, which took
place 3–8 years earlier. However, we note
that it is also feasible that participation in the
screening event itself affected participants’
knowledge about rheumatic fever, which
would affect the applicability of our results
to high-risk populations more generally.
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Community-acquired pneumonia
incidence before and after proton
pump inhibitor prescription
Is the use of proton pump inhibitors (PPIs) associated with an increased risk of pneumonia?
Several observational studies and meta-analyses have suggested that this is so since an initial
report in 2004; hence this study.
Information was derived from a primary care database in the UK. Adult patients newly
treated with a PPI were selected and matched individually, according to age, sex and year
of prescription, with patients who had not been prescribed PPI. The risk of pneumonia was
1.67 times higher for patients exposed to PPI. However, it was noted that in the PPI cohort the
relative risk of pneumonia was 1.19 in the 30 days after prescription, but was higher in the 30
days before prescription (1.92).
The results conﬁrm the known crude association between PPI prescriptions and an
increased rate of community-acquired pneumonia.
However, the analyses show that this increased risk predates PPI prescription, and is
therefore unlikely to be caused by PPIs.
BMJ 2016; 355:i5813

Impact of providing patients with copies
of their medical correspondence
In this report from Melbourne it is noted that in Australia, patients do not routinely get
copies of the consultation letters and procedure reports sent to their general practitioners.
A randomised trial was designed to see whether such copies would lead to improved understanding, satisfaction or anxiety. The researchers noted no reduction in anxiety levels (p=0.52),
no increase in understanding (p=0.73) or any increase in satisfaction (p=0.33) in participants
receiving correspondence. However, 97% wished to receive correspondence in the future and
94% in the correspondence group reported it helped them understand their medical condition.
It is recommended that patients be offered the choice of receiving copies of their clinic
correspondence and procedure reports.
Internal Medicine Journal 2017; 47, 68–75

Low-molecular-weight heparin and recurrent
placenta-mediated pregnancy complications
Placenta-mediated pregnancy complications include pre-eclampsia, late pregnancy loss,
placental abruption and birth of a small-for-gestational-age (SGA) neonate. These complications are leading causes of maternal, fetal and neonatal morbidity and mortality in
high-income countries. In a previous study these researchers concluded that low-molecular
weight heparin reduced the risk of these complications. However, there was heterogeneity in
their results, so they decided to perform an individual patient data meta-analysis.
They analysed data from eight trials involving over 900 women, half of whom were treated
with low-molecular-weight heparin and half who were not. Overall there was no signiﬁcant
difference in outcomes in the heparin or no heparin cohorts.
The researchers concluded that low-molecular-weight heparin does not seem to reduce the
risk of recurrent placenta-mediated pregnancy complications in at-risk women.
Lancet 2016; 388:2629–41
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100 YEARS AGO

Sir Walter Raleigh’s Nostrum
April 1917

I

n 1603 Sir Walter Raleigh, under sentence of death, was brought from trial at
Winchester to the Tower of London. The
sentence, however, was not executed until
ﬁfteen years later, and contrary to custom,
Raleigh was not held a close prisoner in a
dungeon, but was allowed a certain amount
of liberty and recreation.
Scientiﬁc visitors came to the Tower
to see not only Sir Walter, but also the
“Wizard-Earl” of Northumberland, and
Raleigh received these visitors (among
whom were Bacon, rare Ben Jonson, and
Heriot), in a lath and plaster shed in the
garden of the Lieutenant of the Tower. In
this shed, known as “the Garden House,”
Raleigh prepared his famous cordial, to
which he gave the name of the “Balsam of
Guiana.” This cordial was supposed to cure
nearly every ill known to mankind, and
contained twenty ingredients, including
“pearl, musk, hartshorn, bezoar stone, mint,
gentian, mace, red rose, aloes, sassafras,
spirits of wine, and vipers’ hearts.’’
Sir Walter, before his imprisonment,
had enjoyed a royal patent to make wines,
which brought him a large income, but his
patent was transferred to Lord Howard of
Eﬃngham. “The bread and food taken from
me and my children,” said Lady Raleigh to
King James, “will never augment my Lord of
Eﬃngham’s table, though it famish us.”
Raleigh’s generation, and the next, ﬁrmly
believed in the eﬃcacy of the balsam

of Guiana, and it was drunk by Anne of
Denmark, and Charles I. and II. Of Prince
Henry it is recorded “after swallowing
not more than two drops, he died.” In
the Garden House, the “obscure parts of
learning” such as astronomy, anatomy, and
theology, were discussed in the reek of drugs
and chemicals, and an unfriendly critic, Sir
Thomas Wilson, who, strange to say, looked
upon Sir Walter as an atheist, declared that
the shed contained “all the spirits in the
world except the Spirit of God.” The Prince
said that no man but his father “would keep
such a bird in such a cage.” However, the
balsam was the means of Raleigh’s undoing,
for one day one of his patients, the Countess
of Beaumont, came to the Garden House for
her favourite medicine, and brought with
her as companion Captain Whitelocke, who
was engaged in a conspiracy, and James I.
affected to believe that Raleigh was also in
the plot, and poor Sir Walter was closely
conﬁned, so that soon his left side became
“numb,” his ﬁngers “curled,” and his tongue
“hardened.” His doctor, Peter Turner, after
many entreaties, was given permission
to remove the palsied man again to the
Garden House, where he lived until his
release. Then came his journey to South
America, his return and imprisonment,
and ﬁnal execution. His last joke was not
inappropriate to one who had dabbled in
medicine—”Can’st thou give me any plaster
to set on a man’s head when it is off?”
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Increasing the
engagement of doctors
in training in quality
improvement
Vinters C,1 Oates K2
Program Leader, Clinical Practice
Improvement Training Program,
Clinical Excellence Commission,
Sydney, Australia; 2Director,
Undergraduate Quality and Safety
Education, Clinical Excellence
Commission, Sydney, Australia
1

Background and aims

In 2012, the New South
Wales (NSW) Clinical Excellence Commission (CEC)
and the Royal Australasian
College of Physicians (RACP)
collaborated to provide RACP
Advanced Trainees (AT) with
the tools to undertake a quality
improvement project to
improve patient outcomes using
Clinical Practice Improvement
(CPI) methodology.
Methods

RACP ATs with experience in
self-directed learning, leading
and inﬂuencing others and
working with a broad range of
clinicians and managers were
eligible to participate.
Participants undertook a
two-day workshop on how to
engage a team, lead a project,
test effectiveness of interventions using Plan, Do, Study,
Act cycles,1 measure results
and adopt practices, which
increased the likelihood of
sustaining their projects.2
Each participant undertook a
practical improvement project,
for example:
•

reducing mislabelled
specimens leaving an
emergency department

•

creating a multidisciplinary approach to
reducing hypoglycaemic
episodes on an endocrine ward

•

establishing an acute
paediatric review clinic
to reduce avoidable
admissions.

Participants involved
patients/carers on their teams,
either as active team members
or by using patient stories as the
impetus for change.
Each participant had
an RACP-appointed supervisor and participated in a
mid-point review at six months.
Completed projects were
presented in a ﬁnal review at 12
months. Participants completed
a quantitative and qualitative
questionnaire at the end of the
programme to provide feedback
about its impact. In addition,
participants completed the
Attitudes to Patient Safety Questionnaire3 (APSQ) before and
after the workshop.
The programme has been
reﬁned since 2012. A webinar
was added to increase AT
supervisors’ knowledge of
quality improvement, and
supervisors were invited to the
mid-point review as well as the
ﬁnal graduation.
Results

Sixty-ﬁve ATs have undertaken the programme, with 34
completing all components.
Six participants have
published their work4,5 and
ﬁve have presented at national
and international conferences.
Other participants have undertaken other projects using the
same methodology.

three episodes during
the same time period
post-interventions
•

Eighty-eight percent of participants said the programme
had met or exceeded their
expectations.
Eight participants provided
qualitative responses. The key
theme identiﬁed was the beneﬁt
of having greater involvement
with the wider clinical team.
Twenty-three participants
completed the APSQ. There
was a slight increase in patient
safety awareness.
Conclusions

Educating junior doctors to
undertake quality improvement
is worthwhile. This model of
collaboration could be taken
up by other learned colleges in
NSW and nationally.
Declaration of conﬂict of interest

The lead author is the
programme facilitator and
main support for the participants undertaking the
programme. The second author
is a fellow of the RACP and
presents at the workshop.
1.

72% reduction in mislabelled specimens in a
paediatric emergency
department

•

reduction from 23
hypoglycaemic episodes
in diabetic patients on
an endocrine ward to
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Meeting radiation
therapy patient
information needs
through collaborative
production of videos
incorporating novel 3D
visualisation software
Willis D,1 Williams K,1 Blencowe J,1
Ind M,1 Bourne M1
1

North West Cancer Centre,
Tamworth, Australia
Background and aims

Misconceptions about the
radiation therapy process can
compound patient anxiety
before treatment. Explaining
the rationale for some aspects
of the process is challenging
and patients in the North West
Cancer Centre (NWCC) had
indicated speciﬁc unmet information needs. We produced
patient information videos that
aimed to address those needs,
incorporating footage from a
three-dimensional (3D) visualisation software system to
explain complex concepts.
Methods

A literature review and
consultation with 10 patients
who had recently commenced
treatment informed the video
content. We acquired footage
of real-life treatment processes,
with staff and patient consent.
We used PEARLTM 3D radiation
therapy visualisation software
to address information needs
that could not be addressed
with real-life footage. NWCC
staff with experience in multimedia production produced
the videos. Fifteen further
patients and the Radiation
Oncology multi-disciplinary
team (radiation oncologists,
radiation therapists, specialist

nursing, medical physicists
and social workers) conducted
iterative reviews to determine
if videos were understandable
and complete. Approved videos
were shown to all new patients
during pre-treatment education
sessions. Patients were also
given a copy for viewing
at home. We used a paperbased, ethics-approved patient
survey to assess how well the
video addressed information
needs. Patients received the
survey at their ﬁrst treatment
appointment and returned it
anonymously.
Results

We produced ﬁve videos of
3–5 minutes’ duration. Over
600 patients viewed the videos
during pre-treatment education
sessions. Two hundred and
twelve surveys were distributed
and 61 were returned (29%
response rate). Survey respondents reported that the videos
improved their understanding
(85%) and reduced anxiety
(50%). Fifty-three percent of
respondents viewed videos at
home, and 47% used them to
explain treatment to others.
Respondents commended
3D visualisation software for
explaining the rationale for
machine movements (81%) and
the need for a preparatory CT
scan (72%). In response to open
ended questions, no respondents (0%) reported unmet
informational needs.
The videos have been
adopted by the Central Coast
Cancer Centre and Crown
Princess Mary Cancer Centre.
The general process video
has been included in the
Royal Australian and New
Zealand College of Radiologists’
‘Targeting Cancer’ campaign.

Patient and Whānau
Centred Care
Standards: elevating
quality care through
ward leadership
Jenny Parr,1 Jeanette Bell2
Associate Director of Nursing,
Waitemata District Health Board,
Auckland; 2Project Manager, Institute
of Improvement and Innovation
1

Background and aims

In 2014, feedback from
patients, families (whānau), staff
and regular auditing indicated
variability in the delivery of
basic aspects of care at Waitemata District Health Board. The
Patient and Whānau Centred
Care Standards (PWCCS)
Programme was established
to develop an evidence-based,
organisation-wide, care evaluation and improvement
framework to promote the
delivery of safe, consistent, highquality patient care.
Methods

The PWCCS framework was
developed using a literature
review on patient-centred care
and fundamentals of care, interviews with 20 senior leaders,
thematic analysis of 981 items
of patient/family feedback
from complaints, compliments
and patient surveys and a
stocktake of related audits
and improvement projects. A
baseline audit of 19 wards and
interviews with 108 patients
indicated the fundamentals of
care and were used to identify
gaps and priorities. A multi-disciplinary steering group
with independent chair and
cultural and consumer representation oversaw the staged
development of nine PWCCS
standards over 12 months:
1.

Communication

The videos met the information needs of survey
respondents. The 3D visualisation software explained
complex concepts clearly and
succinctly. Patients valued being
able to view the videos again at
home and use them to explain
treatment to loved ones.

2.

Clinical monitoring and
management

3.

Care environment

4.

Comfort and pain
management

5.

Respect, privacy and
dignity

6.

Nutrition and hydration

Declaration of conﬂict of interest

7.

Safety and prevention

8.

Personal care

9.

Self-care

Conclusions

None.
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Ward-level performance has
been evaluated using an independent peer review process
every six months since June
2015. Ward reviews include ﬁve
patient interviews (40 items),
ﬁve staff interviews (three
items), ward observation, a
ward management interview
with each charge nurse
manager and review of the
previous quarter’s KPI results.
Language and cultural support
enables non-English-speaking
patients and family to participate. Participants score items
using a Likert scale from yes (2)
to no (0). Results are reported
for each ward as percentages by
question and standard, and are
compared with the organisation
(overall) average.
Two reviews have been
undertaken; 27 wards in June
2015 and 31 wards in December
2015. In total, 302 patients were
interviewed. All wards selected
key areas for improvement
based on their initial results.
These included developing
a welcome pack, a call bell
campaign; “No pass zone”,
and local focus on providing
personal care.
Results

Comparing the results using
an independent t-test of the
27 wards, which participated
in both reviews, there was a
signiﬁcant difference in the
overall organisational results
between June 2015 (M=.81,
SD=.08) and December 2015
(M=.85, SD=.076); t(52)=2.10,
p=.041. In addition 74% of
wards improved their overall
result. There was signiﬁcant
improvement in ﬁve of the nine
standards and 21 of the patient
questions.
Conclusion

The PWCCS programme
provides a comprehensive
overview of quality at ward
level that has not previously
been visible and ensures the
district health board provides
consistent high-quality care in
all our wards and patient care
areas.
Declaration of conﬂict of interest

None.

The Respiratory
Chronic and Complex
Care Program—
home air is fresher
Jesina Chigavazira,1 Nicole Morrison2
1
CNC Respiratory, Bankstown
Hospital, Sydney; 2NUM Respiratory,
Bankstown Hospital, Sydney

Background and aims

Historically, presentations
for all respiratory conditions increase over winter.1,2
Evidence from interventions
such as the Respiratory Chronic
Care Program (RCCP) suggests
that many hospital presentations and admissions could be
avoided with patient support at
home.3,4

Quantitative data on length
of stay, number of re-admissions, presentations avoided,
number of smokers who quit
and patients who could selfmanage their disease process
was collected.
Results

Thirty-ﬁve patients
were enrolled for the pilot
programme and followed up. Of
these, 30 (86%) had COPD.

A 2015 review of re-admissions of patients at Bankstown
Hospital with chronic respiratory diseases, mainly chronic
obstructive pulmonary disease
(COPD), showed that there were
235 patients/40% more re-admissions in winter (March to
August) compared to summer.
RCCP was proposed as the most
appropriate strategy to prevent
re-presentations, re-admissions, reduce length of stay
and promote self-management,
including reduction in smoking
over winter.
While RCCP is well established across New South Wales
local health districts, Bankstown
Hospital did not have a well-deﬁned programme, due to lack
of ﬁnancial resources. Through
Nursing and Midwifery Oﬃce
(NaMo) funding the pilot project
was started.
Methods

Thirty-ﬁve respiratory
patients with a history of three
or more re-admissions per year
were enrolled in the pilot study
and followed up after discharge
for six months, from March
to August 2015. Input from a
multidisciplinary team during
the patient journey was used to
recruit participants.
Patients were supported with
home visits, telephone coaching
and education. The majority
were contacted by phone within
72 hours of enrolment; 212
phone calls were made and 105
homes visited.
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•

For 32/35 patients
(92.6%), admissions
via the Emergency
Department for March to
August decreased to zero.

•

18/21 (86%) smokers quit.

•

There was a 2.3%
decrease in episodes
of care for all patients
at Bankstown with the
Diagnosis Related Group
(DRG) for COPD in 2015
compared to 2014.

•

The average length of
stay for all COPD patients
with complications
decreased by 1.61 days,
and for COPD patients
without complications by
0.51 days.

•

Use of overnight adult
surge beds reduced from
1,149 in winter 2014 to
87 for the same period in
2015, a 92.4% reduction.
Conclusion

Emergency re-presentations
and hospital re-admissions
reduced after implementation
of the programme. Therefore,
provision of a respiratory
outreach service that includes
early discharge, follow-up
education, telephone support,
on-going home visits and
access to outpatient clinics is
associated with reduced re-admissions of chronic respiratory
patients, especially COPD.
Declaration of conﬂict of interest
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Telehealth:
integrating care in
pain management—
‘Let imagination
be the limit’
Martinovich J,1 Johnson J2
Telehealth Implementation Project
Oﬃcer, NSW Agency for Clinical
Innovation, Chatswood, NSW, Australia; 2Network Manager Pain, NSW
Agency for Clinical Innovation,
Chatswood, NSW, Australia
1

Background and aims

In 2014, the New South Wales
(NSW) Agency for Clinical Innovation (ACI) Pain Management
Network recommended
adoption of a Telehealth model
of care to address gaps in
access to chronic pain services
for patients in geographically
isolated local health districts.
ACI undertook a pilot project
with the Children’s Hospital
Westmead in Sydney and
Orange Hospital in rural NSW to
assess the viability of Telehealth
for enabling metropolitan-based
specialists to deliver remote
pain management services to
rural consumers.
Methods

ACI established a partnership
with Healthdirect Australia
(HDA) to deliver secure, internet-based video-call technology
directly to patients.
First, ACI delivered three
introductory training sessions
to the two pilot sites. The ﬁrst
introduced the technology,
model of care, process and
billing differences. The second
was a mock consultation
and the third a supported
live session. A Chronic Pain
Telehealth Toolkit was also
developed to help clinicians
plan and deliver the telehealth
consultations.

Then, 32 consultation sessions
were held, either one-on-one
in the patient’s home or at the
patient’s GP/private practice
clinic with a local clinician
present. Thirty-two patients
and eight local clinicians (GPs,
private physiotherapists and
general paediatricians) were
surveyed to understand their
satisfaction and experiences
with the telehealth service.
Surveys used Likert scales and
free text responses. Semi-structured interviews with ﬁve
specialist pain clinicians and
one administration oﬃcer
were also conducted. Interview
responses were thematically
analysed and themes were
veriﬁed by interviewees. Finally,
clinicians recorded the patient’s
location and we mapped the
distance to the specialist pain
clinic to ascertain the travel
time saved.
Results

Fourteen patients completed
the survey (43.75% response
rate). All respondents (100%)
strongly agreed that the session
was convenient. Eighty-eight
percent agreed or strongly
agreed that the session was
as good as face-to-face. One
hundred percent were happy
to continue using the telehealth
service. A key theme in patients’
free text responses was reduced
travel-related pain. Total
patient travel distance saved
was 9,180 kilometres.
All eight local clinicians
surveyed reported that the
sessions were convenient; that
telehealth consultations helped
them to support patients with
pain management and that they
were happy to continue using
the telehealth service.
Key themes from interviews with specialist pain
clinicians were perceived
beneﬁts of better access and
increased networking with
local healthcare professionals.
All interviewees reported they
were comfortable using the
technology and would continue
to do so after the pilot.
Conclusions

The Telehealth model of care
is an effective way to deliver
specialist pain management
services to patients in rural NSW.
Declaration of conﬂict of interest
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The eﬃcacy of the
Victorian Stroke
Telemedicine
Program: preliminary
results from 10
regional hospitals
Kathleen L Bagot,1,2 Michelle
Vu,1 Helen M Dewey,2,3 Geoﬀrey
A Donnan,1 Peter Hand,4 Sharan
Ermel,5 Lauren Arthurson,6 Jo
Cottrell,7 Maria Fox,8 Justin Rabl,9
Lisa Peters,10 Casey Hair,11 Anne
van Berkel,12 Emma Marino,13
Mick O’Shea,14 Janette McCabe,15
Catherina De Muelenaere,16
*Dominique A Cadilhac,1,2
*Christopher F Bladin,1,2 on behalf of
the VST investigators
*Joint senior authors
The Florey Institute of Neuroscience
and Mental Health, Heidelberg,
Victoria, Australia; 2Monash University, Clayton, Victoria, Australia;
3
Eastern Health, Box Hill, Victoria,
Australia; 4Royal Melbourne Hospital, Parkville, Victoria, Australia;
5
Bendigo Health, Bendigo, Victoria,
Australia; 6Echuca Regional Health,
Echuca, Victoria, Australia; 7Mildura
Base Hospital, Mildura, Victoria,
Australia; 8Swan Hill District Health,
Swan Hill, Victoria, Australia;
9
Goulburn Valley Health, Shepparton, Victoria, Australia; 10Northwest
Health Wangaratta, Wangaratta,
Victoria, Australia; 11Ballarat
Regional Hospital, Ballarat, Victoria,
Australia; 12Central Gippsland Health
Service, Sale, Victoria, Australia;
13
Latrobe Regional Hospital,
Traralgon, Victoria, Australia;
14
Albury Wodonga Hospital, Albury,
NSW, Australia; 15Wimmera Base
Hospital, Horsham, VIC, Australia;
16
Bairnsdale Regional Health
Service, Bairnsdale VIC, Australia

1

Background and aims

Despite several countries
having well-established acute
stroke telemedicine services,
there has been limited availability within Australia.1 Acute
telemedicine programmes can
increase regional hospitals’
access to time-critical delivery
of intravenous stroke thrombolysis (tissue plasminogen
activator; tPA)2 and support
rapid access to new treatments,3 such as endovascular
clot retrieval (ECR). The aims
of the Victorian Stroke Telemedicine (VST) Program are to
enhance acute stroke clinical
processes of care within 16
regional hospitals.
Methods

VST has a multi-phase implementation process with 10
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Victorian regional hospitals
currently accessing the 24/7
on-call roster of metropolitan-based VST neurologists
(n=12). A 12 month pre-post
implementation historical-control cohort design is
used. Eligibility criteria are
patients ≥18 years presenting to
Emergency Departments (ED)
within 4.5 hours of suspected
acute stroke symptom onset.
Demographics, diagnosis, time
of ED arrival, assessment and
treatment delivery times are
captured.
Results

Data between February
2013 and January 2016 include
1,202 patients that presented
to EDs with suspected stroke
during VST. Of these, 205
(median age 77 years; 49%
male) had a conﬁrmed stroke
within 4.5 hours of onset (17%).
Prior to VST, 1,465 patients
presented with suspected
stroke symptoms. Of these,
224 (median age 75 years; 55%
male,) had a conﬁrmed stroke
within 4.5 hours of onset (of
those presenting to ED with
suspected stroke symptoms,
15% pre VST and 17% during
VST had a conﬁrmed stroke
with 4.5 hours). To date, there
have been 533 VST consultations and some regional
hospitals are now able to
provide tPA to eligible patients
because of the support of VST.
Faster door-to-ﬁrst medical
contact (p=.01) and faster doorto-needle times (p=.02) have
been found (median reduction
= 23 minutes) since VST was
implemented. Overall, 26%
of patients with ischaemic
stroke presenting under 4.5
hours to EDs have received tPA
compared to 16% among similar
sized Australian hospitals.
Further, 32 patients have been
recommended and transferred
for ECR therapy.
Discussion

The VST Program is Australia’s largest stroke telemedicine
service and is improving
the clinical process timelines including delivering tPA
faster to eligible patients in
regional Victoria. VST has been
leveraged to rapidly translate
new evidence into practice,
such as access to ECR. Without
VST, these treatment options
were largely unavailable to
eligible patients presenting to
regional hospitals.
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Te Whai Oranga was
informed by both the review of
external Māori advancement
frameworks and the internal
stakeholder survey. In the ﬁrst
survey, thematic analysis identiﬁed knowledge about cultural
protocols and Māori health as
a key area for improvement,
which allowed us to tailor
a staff capability-building
programme, including two
board/staff training days at
marae (ceremonial and cultural
meeting houses), increased use
of Māori language and protocol
in Commission outputs, and
improving relationships with
key Māori health stakeholders.
Our repeat survey suggests
that staff have moved from not
understanding why a Māori
world-view is important, to
wanting to further increase
their knowledge.

1.

Pursuing health and
walking the talk: a
Māori advancement
framework for New
Zealand’s Health
Quality & Safety
Commission
Maria Poynter,1 Kiri Rikihana,1
Kayleen Katene,2 Janice Wilson,1
Tuwhakairiora Williams1
1
Health Quality & Safety
Commission, New Zealand;
2
Formerly Health Quality & Safety
Commission, New Zealand

Background and aims

Equity is an established part
of quality health care, and this
is reﬂected in the New Zealand
‘Triple Aim’.1 Yet we know
from decades of reporting that
populations do not enjoy equal
health.2–4 The aim of this work
was for the Health Quality &
Safety Commission to increase
its commitment to, understanding of and planning for
Māori health equity.
Methods

We reviewed ﬁve external
Māori advancement strategies
(health and non-health sector)
and key Māori health equity
documents. We surveyed (48
baseline, 36 repeat responses at
two years) board members, staff
members and Māori advisory
group members about the
current and desired role of the
Commission in Māori health
equity. Two staff members
(Māori and non-Māori) led a
process to develop a Māori
Advancement Framework: Te
Whai Oranga. An implementation plan drives key actions,
with monthly reporting to
senior management.

Discussion

Te Whai Oranga translates
as ‘the pursuit of health’; we
recognise that we are near
the start of this journey. The
Commission’s commitment
to equity as a component
of quality must be real and
long-term. Wider uptake of
equity as a key concern for the
health sector will be our medium-term driver, with equity of
health outcomes for Māori our
ultimate vision.
Key enablers have been
a slow but attainable pace
of change, governance and
management support, and
using survey data to design
capability-building sessions. A
key challenge has been determining how to ensure that
activities like this framework
have an impact on areas most
in need; quality improvement
approaches, like the health
system, favour the majority.
Declaration of conﬂict of interest
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Results

The framework of Te
Whai Oranga identiﬁes four
areas of focus: Mahi ngātahi
(Partnerships), Matauranga
(Knowledge), Rangatiratanga
(Leadership), Whai hua (Strategic Priorities. It enables
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Relationship-based
care: measuring the
impact of patientprovider relationships
on health outcomes
Katherine Gottlieb,1 Michelle Tierney2
1
President/CEO, Southcentral
Foundation, Anchorage, United
States; 2Vice President of Organisational Development and
Innovation, Southcentral Foundation, Anchorage, United States.

Background and aims

Southcentral Foundation
(SCF) provides primary care for
approximately 65,000 Alaska
Native and American Indian
people in Alaska’s Cook Inlet
region. In 1998, SCF implemented a reform effort to engage
patients in their own healthcare
and focus on strong relationships between patients and
providers. The purpose of this
study was to investigate whether
patients who are empanelled
(chose to be assigned) to a
primary care provider (PCP)
perceive that their relationship
with that provider is important
to improving their health, to
evaluate the quality of that
relationship and to measure the
impact of patient and provider
factors on the quality of the
relationship and on health
outcomes.
Methods

We carried out a survey with
2,126 empanelled patients in
SCF’s high-volume primary
care clinics to investigate what
patient and PCP factors, if any,
inﬂuence the relationship
between a PCP and a patient to
improve health outcomes. We
also measured match rate (the
percentage of time the patient
sees their chosen provider
for primary care visit), and
used the Consultation and
Relational Empathy (CARE)
Measure,1 to assess the quality
of the patient-provider relationship. We hypothesised that
these factors would positively
inﬂuence health outcomes, and
we used multilevel regression
analysis to analyse data

collected at more than one
level to understand multiple
relationships.
Results

Of the sample participants,
1,988 (93.5%) agreed that a relationship is important to improve
health outcomes; 1,632 (76.8%)
reported having a relationship
with their PCP, and this ﬁgure
was substantiated through
analysis of the CARE Measures
submitted by those patients.
Of patients who self-reported
a strong health rating, 83.1%
(n=621) reported having a relationship with a PCP, compared to
73.3% (n=1,011) of those who did
not report a strong health rating.
The mean number of emergency
department visits for those who
responded with at least “Agree”
on all items of the CARE measure
was 1.9 (SD=2.4) compared to a
mean of 2.4 (SD=4.3) for those
who did not respond with at
least “Agree” on all items.
Discussion

Patients believe that having
a relationship with a PCP is
important to their health, and
results suggest that strong relationships between providers
and patients may help patients
achieve better health outcomes.
Many providers lack the skills
for relationship-building, so
training to increase provider
skills in this area and help them
foster and maintain relationships with their patients is
crucial. This study can serve as
a basis for future research; a
longitudinal study of patients
with a chosen PCP is recommended. A similar study of a
different patient population
could also provide useful
comparative data. Limitations
to the research were that only
patients who visited the clinics
were included in the sample
and that SCF has had a unique
position as a relationship-focused organisation for more
than 15 years, which may
impact the generalisability of
the research ﬁndings.
Declaration of conﬂict of interest
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Using patients’
experiences of adverse
events to improve
health service delivery
and practice
Walton M,1 Iedema I,2 Manias E,3 Kelly
P,1 Smith-Merry J,1 Jorm C,1 Harrison
R1
1
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Background and aims

Adverse events (AEs) can be
described as injuries “related
to medical management, in
contrast to complications of
the disease”.1 Evidence of the
patient experience of AEs
is fundamental to creating
effective health policy and
service responses, yet we lack
this knowledge. Our research
objective was to provide the ﬁrst
large-scale cohort investigation
of the experiences of patients in
New South Wales hospitals in
relation to AEs.
Methods

A survey was developed
based on previous validated
patient experience survey tools
and administered to a sample
of 20,000 recently hospitalised patients from the 45
& Up databank.2,3 The sample
was identiﬁed by the Centre
for Health Record Linkage
using data linkage. The survey
captured quantitative and
qualitative data regarding:
(1) patients’ experiences in
hospital; (2) the nature and
frequency of any AEs experienced; (3) the impact of AEs on
patient outcomes; (4) whether
the patient experienced an
open disclosure process (formal
or informal); (5) whether the
patient made a complaint or
initiated legal action.
Results

Seven thousand six hundred
and sixty-one patients
responded with completed
surveys. Of these, 7% reported
an adverse event. Clinical
process or procedure (29%)
and medication (18%) AEs
were most common. Fifty-eight
percent of patients considered
the harm they experienced to
be moderate or severe. Only
17% of those reporting an
event reported formal open
disclosure in which the organisation arranged a meeting
to discuss the adverse event.
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Those who received formal
open disclosure generally
described this favourably.
Conclusions

Minimising harm to patients
is a challenge for health
services and providers. Our
data demonstrates that patients
can identify adverse events
occurring in their care and
could contribute to identifying
events, providing contextual
information and identifying
quality of care issues if this data
is routinely collected along with
other incident monitoring.
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Open for better care:
lessons from a national
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Background and aims

Launched in May 2013,
the Health Quality & Safety
Commission’s Open for Better
Care campaign aimed to reduce
patient harm by promoting

simple interventions known
to make a difference to patient
safety. The campaign focused
on reducing harm from falls,
infection prevention and control,
safe surgery, medication safety
and developing emerging clinical
leaders for quality and safety.
Methods

Each area of focus was
coordinated nationally with
the health sector choosing
from, or suggesting, a range
of interventions and activities and implementing these
regionally. All 20 district
health boards participated
in the campaign, as well as
the primary and aged-care
sectors. Each campaign topic
ran over a six-month period,
both highlighting a particular
patient safety area and facilitating a local and regional focus
on improving capability and
sustainability.
Quality and safety markers
were put in place to help
evaluate the campaign and
determine whether the desired
changes occurred. Process
measures included percentage
of patients with a falls risk
assessment and care plan and
percentage given timely hip
and knee replacements as
well as percentage of surgical
teams using all three parts of
the surgical safety checklist.
These quality and safety
markers continue beyond
the campaign’s conclusion to
measure sustainability and
results are updated quarterly.
Results

Evaluation of the campaign
examining both quantitative
and qualitative measures has
highlighted where the campaign
has made a difference, what
resonated with participants
and where it could have been
improved. Evaluation involved
key informant interviews,
tracking of web hits, document
review and ongoing monitoring
of quality and safety markers.

Regional improvement
networks that were established have been strengthened
as a result of the campaign.
Speciﬁcally, the strong clinical
leadership observed across all
topic areas has contributed to
local spread and sustainability
of local patient safety initiatives. Sustainability continues
to be monitored through the
quality and safety markers.
For example, there has been a
signiﬁcant reduction in in-hospital fractured neck of femur
for the seventh quarter up to
June 2016 and this continues to
be monitored, along with other
process and outcome measures.1
Discussion

Patient safety campaigns
can effect sustainable change.
The ongoing monitoring of
quality and safety markers, and
the continuation of regional
networks provide evidence for
this. A multi-layered approach,
engaging both ‘hearts and
minds’ is more likely to deliver
real improvement. Key to the
success of this campaign was
strong local buy-in and dedicated clinical leadership.
This campaign has
contributed to raising the proﬁle
of patient safety in New Zealand
and galvanised support. The
spread of campaign activities
and messages continues beyond
the life of the campaign. The
implications for patients include
reinforcing a system that focuses
on quality and patient safety.
For true sustainability to occur,
local leadership at all levels will
be essential to keep this focus.
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