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Does screening for myopia in New Zealand meet screening
programme criteria?
Ben Wilkinson, Graham Wilson

There is a worldwide myopia (short-sighted epidemic). Our paper aimed to assess whether
a myopia (short-sighted) screening programme could be useful in New Zealand to provide
early diagnosis, treatment and prevention of secondary cause of blindness associated with
myopia. Seven out of 10 of the criteria were met for a screening programme being worth-
while. Once robust clinical treatment guidelines are established, a pilot screening programme
could be run in New Zealand to test real-world viability of a screening programme for
myopia in New Zealand.

Quality assessment of a large primary GP skin cancer service in
Auckland, New Zealand

Daniel Wen, Katherine Gale, Richard CW Martin

A group of general practitioners were recruited in 2014 by Waitemata District Health Board
to be further trained in the management of skin cancer by experts in the field. This study
aimed to evaluate the performance of this group of doctors and identify the strengths and
weaknesses of the programme. The results of our research showed that the upskilled general
practitioners’ performance was as good as, if not better than, other skin cancer services and
was acceptable under international skin cancer standards. Treatment by these general practi-
tioners was also less expensive for the health sector when compared to in-hospital treatment
and also associated with reduced wait times.

Ethnic inequities in life expectancy attributable to smoking
Michael Walsh, Karen Wright

Our study provides an updated assessment of the burden of smoking-related mortality in
New Zealand for deaths registered from 2013 to 2015 and examines the contribution of these
deaths to the life expectancy gap in the Maori and Pacific populations compared with the
non-Maori/non-Pacific population. Over this time, 13.4% of deaths were potentially attrib-
utable to smoking. Among Maori, 22.6% of deaths were potentially attributable to smoking,
compared with 13.8% of deaths among Pacific peoples and 12.3% among non-Maori/non-Pa-
cific people. We estimate that smoking attributable deaths contributed 2.1 years to the life
expectancy gap in Maori men, 2.3 years in Maori women (nearly one third), 1.4 years of
Pacific men (one quarter) and 0.3 years in Pacific women. Smoking remains an important
preventable risk factor contributing to ethnic inequities in life expectancy for Maori men
and women, and Pacific men. Addressing this inequity needs to remain a top health priority.
In order to achieve health equity and the Smokefree 2025 goal, a Tiriti o Waitangi compliant
response inclusive of targeted investment and expansion of Maori and Pacific tobacco control
programmes is required.

Good care close to home: local health professional perspectives
on how a rural hospital can contribute to the healthcare of
its community

Katharina Blattner, Tim Stokes, Marara Rogers-Koroheke, Garry Nixon, Susan M Dovey

This study was set at Hauora Hokianga, an established rural health service with a small rural
hospital serving a largely Maori community in New Zealand’s far north. The aim of the study
was to understand how Hauora Hokianga’s staff (both medical and non-medical) viewed the
role of the Hokianga hospital. The study provides a perspective of how a rural hospital can
contribute to the healthcare of its community. Findings highlight the importance of geograph-
ically as well as culturally appropriate health services. Further research into the function of
New Zealand rural hospitals and their contribution to the health system is needed.
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Epidemiology of traumatic spinal cord injury in New Zealand
(2007-2016)

John Mitchell, Joanne Nunnerley, Chris Frampton, Tracey Croot, Alpesh Patel,
Rowan Schouten

The causes and population affected by traumatic spinal cord injuries (TSCI) is changing in New
Zealand. Falls are now the most common cause of TSCL, which is reflected by an increased rate
in elderly patients. Maori patients are 1.8 times more likely to have a TSCI compared to New
Zealand Europeans, a disparity that is shown to be increasing over time. Sporting-related TSCI
remains high in New Zealand compared to the rest of the world with team ball sports (eg,
rugby) the biggest cause.

Healthcare-associated Staphylococcus aureus bacteraemia:
time to reduce the harm caused by a largely preventable event

Sally A Roberts, Nikki Grae, Sharmini Muttaiyah, Arthur J Morris

Bacteria that live on our skin such as Staphylococcus aureus usually do not cause us any harm.
However, if you are admitted to hospital and require surgery or treatment for a medical
condition then the risk of infection is increased if you have a surgical wound or your skin is
punctured by a needle or other medical device. Each time this happens S. aureus to is able to
get beyond the barrier created by your healthy skin and cause infection. There are a number
of ways that healthcare workers can reduce this from happening; cleaning your skin before
breaching it, performing hand hygiene at appropriate times, removing medical devices when
they are no longer needed and looking after wounds. Interventions to support adherence to
these and other activities can significantly reduce the risk for acquiring infection in hospital.

Nutrition guidelines for dental care vs the evidence: is there a
disconnect?

Sarah Hancock, Caryn Zinn, Grant Schofield, Simon Thornley

Eating refined, high carbohydrate foods is the principal cause of tooth decay, and consumption
of these foods are also implicated in the increased prevalence of both malnutrition and
obesity in children and young people. Furthermore, eating full-fat dairy produce is asso-
ciated with reduced risks of tooth decay and obesity in children and young people. Although
government-endorsed dietary guidelines for young people correctly provide recommenda-
tions to decrease intake of high-sugar foods, recommendations are also provided to increase
the amount, and frequency of consumption of high carbohydrate foods as children age, and
to choose low-fat dairy produce. Given that the epidemics of dental caries and obesity are
a significant and ongoing public health challenge in New Zealand, it is imperative that the
guidelines for healthy eating for young New Zealanders incorporate the best dietary advice to
improve their health. It is time to update the guidelines to limit the intake of ultra-processed
foods and encourage intake of full-fat dairy products to prevent the dental caries and obesity,
which share a common cause.
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EDITORIAL

A disclosure form for work
submitted to medical
journals: a proposal from
the International Committee
of Medical Journal Editors

Darren B Taichman, Joyce Backus, Christopher Baethge,
Howard Bauchner, Annette Flanagin, Fernando Florenzano,
Frank A Frizelle, Fiona Godlee, Laragh Gollogly, Abraham Haileamlak,
Sung-Tae Hong, Richard Horton, Astrid James, Christine Laine,
Pamela W Miller, Anja Pinborg, Eric J Rubin, Peush Sahni

any factors, including professional
and personal relationships and

activities, can influence the design,

conduct and reporting of the clinical sci-
ence that informs healthcare decision. The
potential for conflict of interest exists when
these relationships and activities may bias
judgement.! Many stakeholders—editors,
peer reviewers, clinicians, educators, poli-
cymakers, patients and the public—rely on
the disclosure of authors’ relationships and
activities to inform their assessments. Trust
in the transparency, consistency and com-
pleteness of these disclosures is essential.

Ten years ago, the International
Committee of Medical Journal Editors
(ICMJE) adopted the “ICMJE Form for the
Disclosure of Potential Conflicts of Interest”
as a uniform mechanism for collecting and
reporting authors’ relationships and activ-
ities that readers might consider relevant
to a published work.? The goal was to avoid
the confusion (and often ensuing contro-
versy) created when journals vary in how
they collect and report this information.
We believe a uniform disclosure form has
been helpful, but problems remain. First,
the software supporting the current form
is increasingly problematic, making its use
difficult or impossible for an increasing
number of authors. More important,
however, is that many authors and readers
misunderstand, misapply or misinterpret
the disclosures.

Although some individuals violate the
public trust by purposefully hiding relevant
relationships and activities, we believe
most authors are committed to trans-
parent reporting and consider it as vital
to the advancement of clinical science.
Nonetheless, disagreement, confusion and
controversy regarding authors’ disclosures
arise when opinions differ over which rela-
tionships and activities to report. An author
might not report an item that others deem
important because of a difference in opinion
regarding what is “relevant”, confusion
over definitions or a simple oversight. Some
authors may be concerned that readers
will interpret the listing of any item as a
“potential conflict of interest” as indicative
of problematic influence and wrong-
doing, a concern often raised regarding
the requirement to report publicly funded
grants. For their part, some readers fail to
recognise that their own relationships and
activities influence how they assess the
work of others and what they deem to be a
“conflict” for others or themselves.

We propose several changes to the ICMJE
disclosure form to help address these issues.
First, words matter. Despite including the
word “potential”, a form entitled “...for the
Disclosure of Potential Conflicts of Interest”
may imply that any relationship or activity
listed represents a problematic influence
or wrongdoing. The proposed new title,
“The ICMJE Disclosure Form”, aims to dispel
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EDITORIAL

that interpretation and potential stigma.
Second, we no longer ask authors to decide
what might be interpreted as a potential
conflict of interest. Authors disclose their
relationships and activities so that readers
can decide whether these relationships or
activities should influence their assessments
of the work. Further, to avoid omissions—
inadvertent or purposeful—we now provide
a checklist of relationships and activities for
authors to complete.

We welcome feedback about the proposed
new form, which is available with a link to
provide comments, at www.icmje.org. We
will consider comments received by 30 April
2020, before finalising and adopting a revised
version. In the interim, the extant “ICMJE
Form for the Disclosure of Potential Conflicts
of Interest” will remain in use and available
as a downloadable PDF at our website.

In a further step to avoid inconsis-
tencies and omissions, and to help ease
the disclosure process for authors, some
journals will change the mechanism by
which disclosures are collected. Authors
are required to provide disclosures to
multiple entities (eg, to academic insti-
tutions, continuing education providers,
guideline and other committees as well
as medical journals). Disclosing infor-
mation repeatedly, with varying reporting
requirements, formats and definitions, is
frustrating for authors and contributes to
problematic and controversial discrepancies
across disclosures. The ICMJE will therefore
accept disclosures from web-based repos-
itories. These enable authors to maintain
an inventory of their relationships and
activities and create electronic disclosures
tailored to the requirements of entities such
as ICMJE, without having to reenter infor-
mation repeatedly.

ICMJE will accept disclosures from repos-
itories that meet the following criteria:
collection and reporting of relationships
and activities consistent with ICMJE

requirements; no fees for individuals to
enter, store or export their data; provision
of disclosures to journals electronically as
well as an option for journals without a
digital interface; and compliant with the
General Data Protection Regulation (GDPR).

One currently available repository that
is consistent with these criteria is Convey
(www.convey.org), but we encourage
the development of other repositories as
necessary to meet regional, linguistic and
regulatory needs. A template that enables
authors to create disclosures that emulate
the extant “ICMJE Form for the Disclosure
of Potential Conflicts of Interest” is already
available at the Convey platform, and some
of our journals have begun to collect author
disclosures electronically in this way. This
template will be updated to conform to
the new ICMJE Disclosure Form when it is
finalised, and all ICMJE journals can begin
accepting disclosures in this manner. Ulti-
mately, the currently employed PDF-based
ICMJE form will be unavailable.

While no approach to disclosure will be
perfect or foolproof, we hope the changes we
propose will help promote transparency and
trust. We look forward to your feedback.

Note: This article is being published simul-
taneously in Annals of Internal Medicine,
BM]J (British Medical Journal), Bulletin of
the World Health Organization, Deutsches
Arzteblatt (German Medical Journal),
Ethiopian Journal of Health Sciences,
JAMA (Journal of the American Medical
Association), Journal of Korean Medical
Science, The Lancet, New England Journal
of Medicine, New Zealand Medical Journal,
Revista Medica de Chile (Medical Journal
of Chile) and Ugeskrift for Laeger (Danish
Medical Journal).

Disclaimer: Dr Sahni’s affiliation as repre-
sentative and past president of the World
Assoctation of Medical Editors (WAME) does
not imply endorsement by WAME member
journals that are not part of the ICMJE.
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ARTICLE

Does screening for myopia in
New Zealand meet screening
programme criteria?

Ben Wilkinson, Graham Wilson

ABSTRACT

AIM: The purpose of this paper is to assess whether screening for myopia in New Zealand is valid under
scrutiny of the Wilson and Jungner criteria. There is a worldwide myopia epidemic which requires urgent
attention to reduce vision impairment, blindness and costs to wider society. The risks associated with
myopia are under-appreciated in New Zealand, and treatments need to be refocused from correcting
refractive error to preventing axial length elongation.

METHODS: The Wilson and Jungner criteria was used to assess the validity of screening for myopia in New
Zealand through review of the latest evidence relevant to each point within the criteria.

RESULTS: We found that the screening for myopia in New Zealand met 7 out of 10 of the Wilson and Jungner
criteria.

CONCLUSIONS: The concept of a screening programme for myopia in New Zealand performed relatively
well, and should be considered further. Further randomised clinical trials, which clearly identify the
appropriate treatment modalities and timing, would allow the establishment of robust New Zealand
specific myopia management guidelines. We would then suggest a trial of a screening programme in New
Zealand setting to assess real-world feasibility and cost-effectiveness to identify early myopia and provide
treatment to slow progression. Adjustments could be made to the already available screening programme,

consisting of suitable reduction of screening age, and introduction of autorefractors.

yopia is the most common ocu-
M lar problem internationally and

prevalence is increasing. Research
suggests myopia currently affects 23% of
the world population, with estimates of 49%
affected by 2050.! In certain East Asian coun-
tries myopia affects 90% of young adults.?
Nearly a third (30%) of 17-year-olds in
Sydney are myopic, which represents a dou-
bling of prevalence from a decade earlier.?
The only published New Zealand data come
from a survey (1984) with a prevalence of
myopia of 4.2% in Dunedin 11-year-olds.*
Unpublished data from the same cohort
at age 45 shows prevalence of myopia of
34.1%.5 The increasing prevalence of myopia
is linked primarily to environmental factors
including near work activities and de-
creased outdoor time.® High myopia increas-
es the risk of irreversible vision loss through

predisposition to ocular changes, including
cataract, glaucoma, retinal detachment

and myopic macular degeneration.! Even a
low myope (one to three dioptres) is twice
as likely to develop myopic maculopathy,
glaucoma or posterior subcapsular cataract,
and at least three times as likely to develop
retinal detachment.”

Petty et al suggested that the risks asso-
ciated with myopia in New Zealand are
under-appreciated by the medical, educa-
tional and public health community.'
Current treatment is aimed at correcting
refractive error rather than preventing
axial length elongation. Attempting to
prevent myopia progression offers an
opportunity to decrease the burden of
myopia on individuals and wider society.°
Current New Zealand national vision
screening guidelines published in 2014

“NZMA
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state two purposes: to identify children
with amblyopia at an age when treatment
might be effective; and to identify and refer
children with reduced visual acuity for
further assessment. Screening consists of a
‘B4 School Check’ (<age 4) and Year 7 (age
11) vision screening. Visual acuity testing is
measured and referrals are made to optom-
etrists or ophthalmologists if screening
requirements are not met.!* The 2010 Eye
Health Workforce Service Review suggested
improvements are needed in vision
screening. Health Workforce New Zealand
supports the rationalisation and standard-
isation of child vision screening services in
New Zealand.'?

The aim of a screening programme is
to identify disease in a community early,
to enable earlier intervention to avoid
suffering from the disease.!* Proposed
screening programmes must be carefully
evaluated to avoid potential adverse effects
of screening.! The aim of this paper is
to evaluate the validity of screening for
childhood myopia in New Zealand utilising
the Wilson and Jungner criteria. The Wilson
and Jungner criteria published in 1968
is a method for considering the utility of
screening programmes for disease control.'s
Although newer policy tools are available,
the validity of the criteria remains undis-
puted today.*® Ideally all 10 of the Wilson
and Jungner criteria should be met before
a screening programme is adopted. If there
is uncertainty or failure to meet criteria,
then further research or pilot screening
programmes should be conducted. The
criteria have different weights in different
settings; for example, in a wealthier juris-
diction there may be less emphasis on
cost-effectiveness. Furthermore, issues
such as “service availability” will be more
important in rural settings compared with
highly urbanised settings.!* Below, the
criteria are used to examine the validity
of screening for childhood myopia in New
Zealand.

The condition sought should be an

important health problem
Myopia is the most common cause
of distance vision impairment interna-
tionally and prevalence is increasing.
Individuals not treated endure lifelong

visual impairment and increased risk of
blindness.” Financial cost to individuals
and society are significant.''” Refractive
error and low vision are ranked number five
on the World Health Organization priority
eye disease list.'®* Myopia ranks as the third
most common long-term health condition in
Australian children.

There should be an accepted
treatment for patients with

recognised disease

Researched methods to reduce the rate of
myopia progression include behavioural,
pharmacological and optical approaches.?
The International Myopia Institute
concluded that modalities within all three
approaches are worthy of further explo-
ration, and variability in treatment efficacy
exists at an individual level.” Increased
near work and lack of outdoor activity are
risk factors for myopia progression, and
therefore are the targets of behavioural
intervention.® A 2017 meta-analysis showed
increased outdoor time reduced myopia
onset and subsequent progression.?

Pharmacologically, multiple antimusca-
rinic drugs have been studied. Low-dose
atropine has proven most promising with
clinical efficacy, and tolerability with
minimal adverse effects.?3% Chia et al
concluded that low-dose atropine (0.01%)
for periods up to five years is a clinically
viable treatment.?® Their results showed
mean myopia progression at five years (1.38
D) in children receiving atropine 0.01% was
similar to placebo eyes at 2.5 years (1.40 D),
suggesting a 50% reduction in progression
of spherical equivalence.?® However, it
is important to note that the effect of
low-dose atropine (0.01%) on slowing
axial elongation has not been convinc-
ingly established.?” Issues also exist around
possible myopic rebound with treatment
cessation, and requirement for long-term
adherence.?*% The recent one-year results
of the LAMP study conclude that 0.05%,
0.025% and 0.01% atropine eye drops
were well tolerated, and reduced myopia
progression with a concentration-de-
pendent response.?® 0.05% atropine was
the most effective in controlling spherical
equivalence progression and axial length
elongation over a period of one year.?
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Results showed a larger axial length change
at one year in the placebo group (0.41 +/-
0.22mm) than in the 0.05% (0.20+/-0.25mm),
0.025% (0.29+/-0.20mm) and 0.01% (0.36+/-
0.29mm) atropine groups (P<0.001). Pairwise
comparison of axial length change between
the 0.01% atropine and placebo groups was
not statistically significant (P<0.18).%

Various optical treatments have been
investigated for myopia treatment. The
majority have shown some efficacy in
small studies, although some systematic
reviews question viability. The International
Myopia Institute suggests that orthokera-
tology lenses slow myopia by approximately
30-60%.% A 2015 systematic review also
suggested orthokeratology is viable for
myopia treatment.? A further meta-
analysis in 2018 concluded that adoption
of orthokeratology for myopia control in
children requires careful thought, given
the risk-benefit ratio combined with the
low compliance of the patients has not yet
delivered unidirectional results.?’ Benefits of
orthokeratology include not having to wear
a vision correction during the day.* Issues
include risk-benefit ratio with increased
risk of keratitis, possible myopic rebound
on cessation, and compliance.?* The Interna-
tional Myopia Institute suggested multifocal
soft contact lenses are expected to slow
myopia progression by about 30-50%.%

Available guidelines from the Interna-
tional Myopia institute and the Brien Holden
Institute advise clinicians on implementing
methods of intervention for myopia control
using available evidence.**3! Given existing
uncertainties around optical and pharma-
cological treatment, further randomised
clinical trials which clearly define appro-
priate myopia treatment modality and
timing will be integral in ensuring clinical
guidelines are robust. New Zealand Myopia
Action Group (NZMAG) is a panel of experts
with an aim to reduce the impact of myopia
in New Zealand. They aim to create New
Zealand-specific guidelines adapted from the
aforementioned international guidelines.

Facilities for diagnosis and

treatment should be available
Vision screening programmes already
exist through New Zealand Vision Hearing

Technicians, ie, the B4 School check (age <4)
and year 7 (age 11) vision screening.!? The
B4 School Check is performed in conjunction
with hearing testing. Once an individual

is diagnosed with myopia, they would be
referred to publicly funded optometry

or ophthalmology clinics for ongoing
management. The New Zealand Myopia
Action Group (NZMAG) is advocating for
Pharmac to fund low-dose atropine. Current
monthly cost of low-dose atropine (0.01%)
in New Zealand is approximately $50/month
per individual.?

There should be a recognisable

latent or early symptomatic stage
Myopia can be easily identified at an early

stage through photorefraction combined

with an accepted definition of myopia.3*-3

There should be a suitable test or
examination

A variety of reliable and user friendly
vision screening devices exist including
PlusoptiX, Retinomax, Welch Allyn Spot
Vision Screener, Topcon KR-8900, Nidek
ARK-510A and Huvitz HRK-7000A. Photore-
fraction is advantageous over visual acuity
given it obtains an estimation of severity
of myopia.*® PlusoptiX photorefraction
vision screening device aims to empower
primary healthcare providers to detect
prevalent vision disorders in children as
early as possible. Screening with PlusoptiX
is possible from the age of five months
and meets the guidelines of the American
Academy of Pediatrics.® PlusoptiX A12 has
been shown to yield a good estimation of
the spherical and cylindrical component of
refractive errors compared to cycloplegic
examination, with greater accuracy in the
myopic and astigmatic subgroups compared
with hyperopic subgroups.* The sensitivity,
specificity, positive and negative predictive
values for myopia were, respectively, 86%,
93%, 82% and 94%, with an average overes-
timation of myopia by 0.05 D.3¢

The test should be acceptable to
the population

Photorefraction vision screening devices
offer a reliable, fast, non-invasive, user
friendly screening method that is acceptable
to the population.33-3¢
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The natural history of the
condition, including development
from latent to declared disease,

should be adequately understood

Our understanding of most medical condi-
tions is often in a state constant evolution. It
could be argued that we have an adequate
understanding of myopia. Myopia is
variably defined as a refractive error equal
to or worse than -0.25 to -1.00 D, and is
often graded according to severity and age
of onset.’” Severity of myopia is generally
categorised as low (-0.50 to -2.99 D),
moderate (-3.00 to -5.99 D) or severe (worse
than or equal to -6.00).%

Myopia is understood as a multifactorial
disease influenced by interplay between
genetic and environmental factors.?* In 2016
approximately 70 genetic loci had been
linked to primary myopias.* Animal models
have shown response of axial eye growth in
order to compensate for imposed defocus.*
Various bio-molecular pathways have been
investigated; for example, dopamine plays an
important role in the development of experi-
mental myopia.** Myopia usually first occurs
in school-age children. This is defined as
youth onset myopia with onset prior to age
20. Because the eye continues to grow during
childhood and adolescence, myopia typically
progresses until about the age of 20 years.*

There should be an agreed policy

on whom to treat as patients

A 2018 survey of paediatric ophthalmol-
ogists internationally concluded “there is
no consensus of the best treatment method
in order to prevent myopia progression,
when to begin treatment, and in whom
treatment should be tailored according to
one’s genetic background”.?’ In August 2018,
the Brien Holden Vision Institute released
“Guidelines for Myopia Management”
(Figure 1). Described as an “evidence-based,
free, easy-to-use, practical tool developed
to assist the busy eye-care professional
manage patients with myopia”. The guide-
lines inform practitioners of appropriate
diagnostic tests, risk assessment, myopia
management options and scheduling of
follow-up visits and tests.* In February 2019,
the International Myopia Institute released
a “Clinical Management Guidelines Report”.
The report suggests effective guidelines for
myopia control require understanding of
the epidemiology of myopia, risk factors,

interventions, as well as an appropriate
communication strategy. The report detailed
an evidence-based best practice approach
to myopia control, including risk factor
identification, examination, selection of
treatment strategies and guidelines for
ongoing management.® They highlighted
that there is currently no research investi-
gating the appropriate point of intervention
based on age or refractive status. They
suggested that appropriate treatment
should be selected based on patient specific
factors, with multiple risk factors requiring
more strategic management and closer
monitoring. Their guidelines suggest reas-
sessment every six months to monitor
efficacy and safety, with more frequent visits
within the first six months.** New Zealand
Myopia Action Group is a panel of experts
with an aim to reduce the impact of myopia
in New Zealand. They are refining New
Zealand-specific guidelines adapted from
aforementioned international guidelines.

The cost of case finding (including
diagnosis) should be economically
balanced in relation to possible
expenditure on medical care as a

whole

Myopia imposes considerable economic
burden on patients, public health systems
and wider society. Analyses performed in
Australia and the US have shown the cost of
refractive correction is the highest among
ocular diseases.*? Estimates suggests annual
global loss of $202 billion of gross domestic
product due to uncorrected refractive
error.'” A study of Singaporean adults with
myopia estimated a cost of US$709 per
person per year. This equates to lifetime cost
to an individual with disease for 80 years of
US$17,020.% Costs of an effective screening
programme include staffing, administration,
screening facilities and vision screening
equipment. Facilities to provide ongoing
monitoring of efficacy and safety would be
required.*! Efficacy would be monitored by
axial length measurement and refraction.
Safety monitoring of atropine would require
intraocular pressure testing and pupil
function, and orthokeratology would require
corneal topography.** Treatment costs of
identified cases with low-dose atropine are
likely to be low.?° Nevertheless, there is still
a need for real-world cost-effectiveness
studies of using antimuscarinic drugs for
slowing progression of myopia.
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Figure 1: Guidelines for Myopia Management, Brien Holden Institute.*
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Case finding should be a
continuing process and not a “once

and for all” project

We propose adjusting the year 7 (age
11) vision screening program to include
a one-off myopia check. We therefore
accept failure of our proposal to meet this
requirement.

Conclusion

There is a worldwide myopia epidemic
which requires urgent attention to reduce
vision impairment, blindness and costs to
wider society.! The risks associated with
myopia are under-appreciated in New
Zealand, and treatments need to be refo-
cused from correcting refractive error to
preventing axial length elongation.® We’ve
shown that under scrutiny of the Wilson and
Jungner criteria, the concept of a screening
programme for myopia in New Zealand
performed relatively well, and so should
be considered further. What is needed is

further results from randomised clinical
trials which clearly establish the appropriate
myopia treatment modalities and timing.
The New Zealand Myopia Action Group

will then work to establish New Zealand
specific myopia management guidelines.
Following this, a trial should be conducted
in the New Zealand setting to assess real-
world feasibility and cost-effectiveness of

a screening programme to identify early
myopia and provide treatment to slow
progression. Adjustments could be made

to the already available year 7 (age 11)
screening programme, consisting of suitable
reduction of screening age, and introduction
of autorefractors. This would also serve to
help accurately document the prevalence

of myopia in New Zealand. Addressing

the myopia epidemic is a hot topic inter-
nationally, with a high volume of ongoing
discussion and research. We need to act now,
remain active in international discussion,
and have an evidence-based approach which
is adaptable to new findings.
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Quality assessment
of a large primary GP
skin cancer service in

Auckland, New Zealand

Daniel Wen, Katherine Gale, Richard CW Martin

ABSTRACT

AIM: Waitemata District Health Board has implemented a new approach to the management of skin cancers
by triaging lesions to specialist-trained general practitioners (GPSI) with the aim of reducing patient wait
times and treatment costs. The primary outcome was to determine positive margin rates for the GP
surgeons, with secondary outcome being infection rates.

METHOD: A retrospective audit was conducted on all excisions (n=2,705) performed between 1 January
2016 and 31 December 2016 by the 13 WDHB GPSIs. Electronic patient records were accessed to review
data. Each lesion was classified into benign, in-situ (pre-malignant) and malignant categories. Surgical
margins were analysed for non-melanotic skin cancers (NMSC) and determined as positive, close or
negative. Infection rates determined by microbiology results and prescribing information and time to treat
analyses were conducted.

RESULTS: WDHB GPSIs performed 2,705 excisions, 1,887 (69.8%) of which were malignant lesions. Among
the 1,486 NMSC excised, a positive surgical margin was observed in 51 (3.4%). There were 294 (10.9%) cases
of infection in 2,705 excisions. Median time to treat was 31 days across all lesions. New Zealand papers
from the last two decades estimate the NMSC positive margin rate among primary care physicians varies
between 16-31%; most recent papers have published rates 6.8-9.5%.European publications describe
positive margin rates ranging between 13.9-33.5%.

CONCLUSION: This study validates the use of surgically trained GP surgeons and shows their integral role
in managing the high volume of skin cancer in New Zealand.

a significant and increasing burden in New

on-melanoma skin cancers (NMSC)
Nare the most commonly diagnosed

malignancies worldwide. To date,
there is very limited data on NMSC inci-
dence (not recorded by the New Zealand
Cancer Registry) and treatment costs in New
Zealand. Late last century, New Zealand
papers from 1982 and 1998 reported an inci-
dence of 231 and 781 per 100,000 people for
BCC, and 124 and 377 per 100,000 people for
SCC.%2In 2018, it is estimated that 229,867
keratinocytic cancers will be diagnosed in
New Zealand; with an age standardised rate
of 1,385 basal cell carcinomas and 522 squa-
mous cell carcinomas per 100,000 people.3*
In light of this data, it is clear that NMSC is

Zealand. Estimates of New Zealand’s overall
NMSC incidence range from 1,749 to 1,906.5
per 100,000. In comparison, UK data reports
NMSC incidence of 15 to 154 per 100,000. It
is clear that New Zealand leads the global
skin cancer epidemic, and increased re-
sources and novel ways are required to
address this.**®

In an Australian retrospective audit, the
total cost of NMSC treatment was projected
to increase by 22% between 2010 and 2015.7
Considering New Zealand’s similarly high
NMSC incidence and population character-
istics, it is expected that the New Zealand
healthcare sector must also increase their
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spending beyond the NZD$51.4 million
spent in 2007/2008 on treating NMSC
alone.’ Therefore, it is imperative that

the New Zealand health system develops
treatment strategies and increase resource
provision to deal with the rising numbers
of NMSC diagnoses.

Likewise, melanoma is a significant source
of morbidity and mortality in New Zealand.
This is reflected in the incidence rate of
41.2 per 100,000 per year (Liang et al 2010),
compared to the melanoma incidence rates
in US, UK, Sweden and Norway ranging from
19.8 to 31.0 per 100,000 per year (Whiteman
et al 2016).%° This equates to an increased
burden on many areas of the health sector
with associated increased financial and
workforce implications, especially consid-
ering the extensive burden of melanoma on
New Zealand’s population.

The Waitemata District Health Board
(WDHB) Skin Service has implemented an
innovative approach to the management of
skin cancer by triaging appropriate excisions
to specialist-trained general practitioners
(GPSI). Overall, GPSIs possess the ability to
reduce patient waiting times, workload and
financial burden on secondary/tertiary care
and assist in earlier detection and treatment
of invasive skin lesions.

The aim of this study was to conduct a
retrospective audit of the performance
of WDHB GPSIs. The primary outcome
was to determine their positive margin
rate, with secondary outcome measures
being infection rates and time to defin-
itive treatment. We then compared these
results with international standards from
previously published data on general practi-
tioners performing simple surgery.

Method

Sample

A retrospective audit was conducted on
all excisions (n=2,705) performed between 1
January 2016 to 31 December 2016 by surgi-
cally trained GPs (13 general practitioners,
GPSIs) under the WDHB GPSI programme.
Electronic patient records were accessed via
Clinical Portal to review histology reports,
microbiology reports, prescribing infor-
mation and clinic letters where appropriate
and available.

All lesions excised during the one-year
period were included in this analysis, while

biopsies (incisional, punch) were excluded.
If a lesion had a diagnostic excision biopsy
first then re-excised at a later date, it was
recorded once in our analysis for the defin-
itive procedure (wide local excision). If a
lesion was biopsied and not excised for any
reason within our analysis period, it was
excluded.

Benign and malignant

classification

Lesions were classified as malignant
or benign based on the histology report.
Our criteria for a lesion to be malignant
was: 1) all basal cell carcinoma (BCC), 2)
invasive squamous cell carcinoma (SCC),
3) melanoma in situ (MIS) or invasive
melanoma (MM), 4) scars from a previ-
ously excised malignant lesion which met
WLE criteria for the index lesion, 5) other
clinically malignant lesions, eg, Merkel cell
carcinoma (MCC), rare cutaneous malig-
nancies (RCM) etc. A separate category of
‘in situ’ lesions was recorded for SCC in
situ (Bowen’s disease). All other lesions
were classified as benign (lesions that are
indolent, pre-malignant and/or confined
to the epidermis, not including MIS) or
non-invasive such as: Benign naevi, actinic
keratoses, seborrheic keratoses, solar
lentigo, keratoacanthoma, haemangioma,
dermatofibroma and neurofibroma. A
breakdown for this is available in Table 1.

Margins

Non-melanoma skin cancers (n=1,486),
not including SCC in situ, were evaluated
for completeness of excision in our analysis.
Margins were not assessed for invasive
melanoma and melanoma in situ as exci-
sions would either be an excisional biopsy,
for which a close or positive margin should
not be a negative outcome, or a wide local
excision, where acceptable margins differ
to NMSC. Margins were not assessed for
benign lesions.

Margins for NMSCs were assessed
according to the following criteria: ‘incom-
plete excision’ as containing a positive
margin along any border of the excision; and
‘complete excision’ containing all margins of
healthy tissue around the lesion. ‘Complete
excisions’ were further quantified into
‘closely excised lesions’ which contained
<1.0mm of healthy tissue on either deep or
radial margin(s), and ‘definitively excised
lesions’ which contained >1.0mm of healthy
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tissue on all margins around the excised
lesion. This is the margin criteria reported by
McLaughlin et al (2017).1°

Infection rate

Post-operative infections were a secondary
outcome measure in this analysis. Patient
clinic follow-up notes were not available on
the hospital database, so proxy measures
were used to estimate post-operative
infection rate: 1) if an antibiotic was
prescribed between 3-31 days after the
lesion was excised, and/or 2) if wound swab
showed pathologic bacterial growth with
concurrent antibiotics being prescribed; a
post-operative infection was diagnosed. The
prescribed antibiotics considered consistent
with a skin infection were: flucloxacillin,
amoxicillin, amoxicillin with potassium
clavulanate, ciprofloxacin, co-trimox-
azole, cephalexin monohydrate, cefaclor
monohydrate and doxycycline. Finally, if
a swab grew no bacteria but the practi-
tioner prescribed antibiotics, this was not
considered an infection as we believe that
a significant postoperative wound infection
would have a positive wound swab result.

Time to treat

Time to treat was defined as the number
of days from when the lesion was registered
with the WDHB Skin Cancer Service to the
date of surgery.

Figure 1: Total number of excisions by clinician.
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Results

During the period 1 January 2016 to 31
December 2016, the 13 WDHB GPSIs excised
a total of 2,705 lesions on 1,643 patients.

Types of lesions removed

Basal cell carcinomas (all types) were the
most frequently excised lesion, making up a
total of 1,173 (42.3%) lesions. Please refer to
Table 1 for a full breakdown.

Total number of histological lesions
exceeds number of excisions performed by
GP surgeons because 63 excisions contained
two histologically discrete lesions and one
excision contained three histologically
discrete lesions; margins were analysed for
each discrete lesion by the same criteria as
other excisions.

The four ‘other malignant lesion’
category included: one small lympho-
cytic lymphoma secondary to chronic
lymphocytic leukaemia, one follicle centre
lymphoma, one Merkel cell carcinoma and
one pleiomorphic dermal sarcoma. The
216 ‘other benign lesions’ were primarily:
haemangioma, dermatofibromas, lichenoid
keratoses and epidermal cysts.

Location of excisions

Lesions on the head and neck were the
most commonly excised location with 936
(34.6%) excisions.
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Table 1:

Type of lesion Count (n) Percentage (%)
Malignant lesions 1,891 68.3
BCC 1,173 423
Scc 316 11.4
Melanoma in situ 244 8.8
Melanoma 154 5.6
Other malignant lesion 4 0.1
In-situ lesions 178 6.4
SCCin situ 178 6.4
Benign lesions 701 25.3
Actinic keratosis 125 4.5
Seborrheic keratosis 134 4.8
Keratoacanthoma 61 2.2
Naevus 165 6.0
Other benign lesion 216 7.8
Total 2,770 100

Positive margin rate of malignant =~ margin). If we accept ‘closely excised’
lesions margins as complete, the clear margin rate

) ) s 96.6%. If we do not accept ‘closely excised’

During the one-year perloq, WDHB GPSIs margins as complete, then the clear margin
removed 1,887 malignant lesions (69.8% of rate becomes 90.9%.
all excisions), of which 1,486 lesions were
NMSCs. Among NMSCs, an incomplete
surgical margin was observed in 51 (3.4%)
excisions and 84 cases (5.7%) had margins
that were clear but closely excised (<1.0mm

The effect of lesion location was analysed,;
showing the head/neck region to have the
highest positive margin rate of 5.3% across
the excision of 1,486 lesions.

Figure 2: Location of lesions removed.
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Figure 3: Positive margin rate of NMSC.
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Figure 4: Positive margin rate of NMSC by location.
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Figure 5: Positive margin rate by histology.
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Re-excision rates

There were a recorded 46 lesions which
required re-excision due to inadequate
margins. This equates to a re-excision rate
of 1.7%.

Infection rates

There were a total of 294 (10.9%) cases
of infection among all 13 GPSIs within
the one-year period. The average and
median time to evidence of an infection (ie,
prescription of antibiotics) were 11.7 days
and 10 days respectively. There are no clinic
reports or follow up letters available for the
WDHB GPSI clinics and therefore we cannot
determine if there were other complications
but WDHB is unaware of any serious compli-
cations or complaints.

Time to treat

Across all excisions, median time to treat
was 31 days and the average time to treat
was 36 days. For Priority 1 (P1) lesions,
median and average time to treat were 22
and 27 days respectively. For Priority 2 (P2)
lesions, median and average time to treat
were 34 and 39 days respectively. A further
breakdown of time to treat is available in
Table 2.

Discussion

In 2016, there were a total of 2,705 exci-
sions performed by 13 GPSIs under the
WDHB Skin Service. Of these lesions, 1,887
were malignant lesions making up 70%
of all excisions. Across the excision of
1,486 NMSCs, the WDHB GPSIs achieved a
clearance rate of 96.6%. With regards to
infection, the GPSIs had 294 (10.9%) cases
of infection over all 2,705 excisions within
our study period, with an average time to
antibiotic prescription of 11.7 days. Median

time to treat was 31 days for all lesions and
median time to treat was 22 days for Priority
1 (P1) lesions.

This study is one of the largest retro-
spective audits to date observing the
performance of GPs in the management of
cutaneous malignancies. This review is, to
our knowledge, the first that investigates
the performance of primary care doctors
following specialist surgical training and will
assist in validating the efficacy of such practi-
tioners in the management of skin cancer.

Historically, the performance of GPs in
New Zealand excising cutaneous malig-
nancies has been poorly documented. A
study 20 years ago determined the NMSC
excision positive margin rate among GPs in
New Zealand to be 31%, while another study
14 years ago from the Bay of Plenty observed
a GP-positive margin rate of 16%.1112

Consequently, we believe the best New
Zealand standard to compare the WDHB
GPSIs performance against is Counties
Manukau District Health Board, Auckland,
New Zealand’s plastic surgical unit data
(McLaughlin et al 2017); their paper
described consultant surgeons and surgical
registrars achieving a positive margin
rate of 6.8-9.5% over 275 local anaesthetic
procedures—for benign and malignant
lesions (BCC, SCC, Bowen’s disease, kerato-
acanthoma, melanoma, melanoma in situ,
Kaposi sarcoma, actinic keratosis and other
benign lesions).!® Additionally, Elliott et al
(2018) observed a 9.5% positive margin
rate among GPs in Northland, New Zealand
for the treatment of cutaneous squamous
cell carcinomas.®® Other published data
originating from the UK and Netherlands
describes variable GP NMSC excision rates,
ranging from a 13.9% to 33.5% positive

Table 2:
Type of lesion Median time to treat (days) Average time to treat (days)
Priority 1 (P1) Lesions 22 (1-97) 27
Melanoma 20 (2-97) 24
Melanoma in situ 23 (1-97) 28
Priority 2 (P2) Lesions 34 (2-119) 39
BCC 35 (2-119) 40
scc 30 (2-108) 35
Overall 31(1-119) 36
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margin rate.'*1¢ Considering this data and
the case mix of the WDHB GPS], it is clear
the WDHB GPSI’s 96.6% negative margin
rate is an impressive feat; additionally, these
studies provide a baseline context to the
performance of New Zealand GPs excising
malignant skin lesions in the primary care
setting over the past two decades. Our study
demonstrates the WDHB GPSI scheme has
achieved a significantly improved negative
margin rate for malignant skin excisions in
comparison both locally and internationally.
Please refer to the Appendix for a detailed
breakdown and comparison of the afore-
mentioned publications.

A review of literature around existing
primary care skin cancer protocols in New
Zealand reveals a programme in CDHB that
is a relevant comparator to the WDHB GPSI
scheme.’” The CDHB approach is a plastic
surgeon-led see and treat clinic-based
programme with the aim of increasing
overall cutaneous surgical skills among
all GPs in the region through six half-day
sessions, compared to the WDHB scheme,
which focuses on upskilling a focused group
of GPs over a six-month training period in
skin cancer surgery. At the time of the publi-
cation, the CDHB program had been active
for six years and their complete excision
rate was 92% and 94% across malignant and
all lesions respectively, however they did not
include a definition for ‘complete excision’
and a definition for ‘malignant lesion’. The
WDHB GPSI achieved a complete excision
rate/clear margin rate of 96.6% across
all NMSC excisions. McGeoch et al also
displayed their benign to malignant ratio in
the form of a graph, however no data table
was available to reference absolute figures;
based on our interpretation of their graph,
it appeared that roughly 54% of all excised
lesions were malignant (estimated 1,300
malignant and total 2,400 lesions excised
in 2013-2014). The data from WDHB GPSI
scheme identified that 74.7% of lesions
excised were malignant when including SCC
in situ, and 68.3% of lesions excised were
malignant if excluding SCC in situ.

When analysing by location, we iden-
tified that the head and neck (n=626)
was the most poorly excised region with
a positive margin rate of 5.3% and close
margins observed in 9.1% of excisions; in
comparison the positive margin rate for the
torso and limbs ranged from 1.3-3.0%. This

increased positive margin rate likely reflects
the difficulty of excising lesions on the head
and neck and the proximity of neighbouring
structures, which may limit adequate
margins during excisions.

The calculated re-excision rate is 1.7%
(n=46). There is a small difference in re-ex-
cision rate between the five highest volume
GPSI and five lowest volume GPSI; with a
re-excision rate of 1.6% (26 of 1,598 lesions)
and 2.7% (12 of 448 lesions) respectively.
However, it should be noted that this re-ex-
cision rate reflects the number of cases
re-excised by a GPSI and does not include
cases that were subsequently referred to
hospital for surgery due to inadequate
margins. Based on protocol, all incomplete
excisions and close margins were re-eval-
uated and a decision was made whether
or not to re-excise by a specialist surgeon.
Therefore, the closest estimate of our true
re-excision rate is the positive margin rate of
3.4%. It should be noted that in select cases,
patients may refuse surgery or a decision
was made to observe/withhold surgery;
therefore, the positive margin rate may
overestimate our re-excision rate.

Literature review of post-operative
infection among GPs reveals limited data,
with one Australian study finding an 8.7%
infection rate for minor skin excisions at
all body sites (including melanoma, BCC,
SCC and other benign lesions).!®* We iden-
tified a greater infection rate (11.9%) among
WDHB GPSI, however our measures are
likely to be an overestimation considering
the criteria for an infection may include
non-excision related infections and variable
antibiotic prescription practices. A proxy
measure for infection rate was used as no
clinical information on the wounds were
available to review in conjunction with anti-
biotic prescribing information. Aside from
returning to theatre for positive surgical
margins, we were unable to determine if any
excisions required a revision due to post-op-
erative infection and/or other complications
due to lack of clinical follow-up information
in the GP rooms.

Patient selection is an important consider-
ation for GP management versus specialist
management of skin cancers. For the
WDHB Skin Service, lesions are triaged
by consultant surgeons at WDHB through
an e-referral system with attached photos
of lesions from general practitioners.
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The consultant surgeon will decide if
dermatoscopy imaging is required for the
pigmented lesions, if the lesion needs to be
excised at hospital by a surgeon, or if the
lesion can be excised by a GPSI. If the latter
applies, an e-referral is sent to one of the
GPSI doctors and the patient receives a letter
notifying them of this.

The outstanding key performance indi-
cators (KPIs) of our skin cancer program
indicated by this study are the result of
GP training and close mentor supervision.
WDHB GPSIs have completed College-ac-
credited postgraduate skin cancer surgery
and dermatoscopy courses and spend
six months of in-house training with two
specialist cutaneous oncology surgeons. GPSI
operated in a variety of settings including
hospital operating theatres as well as proce-
dural rooms in their own practices; upon
completing their training, GPSI operate
nearly full-time in their own facilities.

All GP facilities are visited, loghooks are
audited every six months and signed off as
acceptable best practice (including sterili-
sation, lighting, electrocautery, facility, AED
etc) to monitor KPIs. GPSIs are credentialed
for simple excisions and more complex grafts
and flaps depending on their skill level.

In 2018 alone, 229,867 keratinocytic
cancers were estimated to be diagnosed
in New Zealand and, considering New
Zealand’s rapidly growing and ageing
population, it is reasonable to assume the
number of NMSCs treated will increase
annually in the next decade.>'* Most recent
data from the New Zealand Cancer Registry
recorded an age-standardised melanoma
registration rate of 35.1 per 100,000 in
2017.%° In addition, although the invasive
melanoma incidence in New Zealand
appears to be plateauing for the last two
decades, WDHB specific age-standardised
melanoma rates increased by 14% from
44.2 per 100,000 in 1995-1999 to 50.2 per
100,000 in 2000-2004.%2! In spite of this data,
these melanoma incidence rates are in fact
likely to be underestimations of the true
incidence of melanoma within at-risk popu-
lations, as Maori were estimated to have a
melanoma incidence of 2.3 per 100,000 in
2000-2004.%2 Compounded with changes
to private healthcare policies and veteran
affairs limiting skin cancer claims, more
patients are being driven into the public

sector inflating the problem of managing
enormous skin cancer volumes. Conse-
quently, the funding bodies in New Zealand
must ensure adequate financial support
and planning for the management of skin
cancer. This requires a multi-disciplinary
collaborative approach to skin cancer
management, including dermatologists,
surgeons and general practitioners.

WDHB GP surgeons achieved a negative
margin rate of 96.6% in 2016 for the excision
of NMSC. This is in accordance with interna-
tional guidelines that expect a 95% clearance
rate for NMSC excision.?*? GP surgeons
reduce the length of time patients wait before
having their lesions assessed and/or excised;
median time to treat for Priority 1 lesions
is 22 days and overall median time to treat
is 31 days. FY2017 WDHB Skin Service data
demonstrates workload and cost per case
figures that showed an 88% cost reduction
per case to WDHB over a large caseload and
therefore supports the involvement of GPSI
in skin cancer management. It is important
to consider that the cases managed at the
secondary/tertiary centres are more complex
and resource intensive; however, this does
not discredit the cost-effectiveness of GPSI
at managing large volumes of simple cuta-
neous malignancies. Overall, the WDHB
GPSIs improve the efficiency of our skin
cancer service and assist in the treatment of
cutaneous malignancies in a timely and cost
effective manner.

Our data supports the implementation
of GPSIs as part of New Zealand’s skin
cancer workforce, where they will be an
integral part of the multi-disciplinary
team managing cutaneous malignancies.
The WDHB GPSI scheme has become a
reliable, efficient and safe resource for the
management of malignant skin lesions in
our community with a negative margin
rate well below acceptable international
guideline standards.

Conclusion

This study validates the safe use of GP
surgeons and shows their integral role in
managing the enormous volume of skin
cancer in New Zealand. This data would
suggest that all district health boards in
New Zealand should allocate resources to
and utilise GPs in the management of skin
cancer.
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Appendix

Reference | Author, Number of Prospective or | Specialities involved Types of lesions Excision type | Positive margin rate (%)
year of cases, single | retrospective excised
publication, | or multi-
country center
WDHB 1,828 Retrospective 13 primary care BCC, SCC, SCCin Primary For malignant lesions
general malignant (01 January physicians with special | situ, melanomain excision, (excluding SCC in situ)
practice lesions 2016-31 interest in skin cancer situ, melanoma residual/ only:
surgeon 877 benign December invasive, actinic recurrent
2016 lesions, 2016) keratosis, tumour 66 (3.5%) true positive
single-centre seborrheic excision margin
keratosis etc. 99 (5.2%) narrow margin
(<1mm free margin)
10 McLaughlin 275 lesions, Retrospective Consultant surgeon, BCC, SCC, Local Retrospective Cohort:
etal, 2017, single-centre | and senior registrar, junior Bowen’s disease, anaesthetic 13 (6.8%) true positive
New Zealand prospective registrar keratoacanthoma, | outpatient margin; 21 (11.0%)
cohorts melanoma, theatre narrow margin <1.0mm
melanoma in situ, operations free margin
Kaposi sarcoma, (direct Prospective Cohort:
actinic keratosis, closure, split 8 (9.5%) true positive
other benign skin grafts, full | margin; 11 (13.1%)
lesions thickness skin | narrow margin <1.0mm
grafts, flaps) free margin
11 Corwinetal, | 303 lesions, Retrospective 28 general practitioners | BCC, SCC, - Overall: 19 (31.1%)
1997, New single-centre melanoma,
Zealand cutaneous
lymphoma
12 Talbot and 1,833 lesions, | Retrospective General practitioners, BCC, SCC, Primary GP: 163 (16.3%)
Hitchcock, single-centre | (01 January specialists basosquamous excision Specialist: 84 (12.2%)
2004, New 2001-30 June (general surgeons, carcinomas Registrar: 10 (8.1%)
Zealand 2001) otorhinolaryngologists,
plastic surgeons,
dermatologists),
registrars
13 Elliott et al, 819 lesions, Retrospective Primary care (52.9%), cSCC Elliptical Overall: 78 (9.5%)
2018, New single-centre | (01 January secondary care (38.2%) excision, skin
Zealand 2015-31 and private specialist flap, partial
December (8.9%) and full
2015) thickness skin
*22% lesions excised graft
in secondary care were
performed by GPwSI
14 Ramdas et 2,986 lesions, | Retrospective 231 general Primary BCC Conventional | GP:282(30%)
al, 2018, multi-centre | (2008-2014) practitioners excision of Dermatologists: 69 (6.8%)
Netherlands 22 dermatologists primary BCC Plastic surgeons: 173
22 plastic surgeons (16.6%)
15 Macbeth et 1,419 lesions, | Retrospective Dermatologists, BCC - Primary Care: 85 (33.5%)
al, 2009, UK multi-centre | (2005-2008) primary care Dermatologists: 91 (9.5%)
physicians, other Other secondary care: 18
secondary care (8.6%)
16 Delaney et 1,184 lesions, | Retrospective General practitioner, Nee Excisional, GP: 30 (13.9%)
al,2012,UK | single-centre | (01 January dermatologist, plastic incisional Dermatologist: 10
2005-31 surgeon, other hospital and punch (13.5%)
December specialist biopsy. Margin | Plastic surgeon: 57
2005) analysis (12.7%)
included Other: 46 (28.8%)
excisional
biopsies only
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Ethnic inequities in life
expectancy attributable to
smoking

Michael Walsh, Karen Wright

ABSTRACT

AIM: To determine the contribution of smoking-related deaths to the life expectancy gap in both Maori and
Pacific people compared with non-Maori/non-Pacific people in New Zealand.

METHODS: Death registration and population data between 2013 and 2015 were used to calculate life
expectancy. To determine the contribution of smoking to the life expectancy gap, population attributable
fractions for all causes of death where smoking is a casual risk factor were calculated using age- and ethnic-
specific smoking data from the 2013 New Zealand Census and relative risk estimates from the American
Cancer Society Cancer Prevention Study Il. Population attributable fractions were applied to all deaths
registered in New Zealand for the 2013-15 period to estimate the number of deaths attributable to tobacco
smoking. The life expectancy gap was decomposed using the Arriaga method. The gap was decomposed
both overall and by specific smoking attributable causes of death.

RESULTS: Between 2013 and 2015 an estimated 12,421 (13.4% of all deaths) were attributable to smoking.
Nearly onein four (22.6%) deaths among Maori were attributable to smoking (2,199 out of 9,717 deaths) and
nearly one in seven (13.8%) among Pacific people (512 out of 3,720 deaths). Among non-Maori/non-Pacific
people, one in eight (12.3%) deaths were attributable to smoking (9,710 out of 78,759 deaths). Higher rates
of smoking attributable mortality were responsible for 2.1 years of the life expectancy gap in Maori men, 2.3
years in Maori women, 1.4 years in Pacific men and 0.3 years among Pacific women. Cancers of the trachea,
bronchus and lung, chronic obstructive pulmonary disease (COPD) and ischaemic heart disease were the
leading smoking attributable causes of death contributing to the gap.

CONCLUSION: Smoking is an important preventable risk factor contributing to ethnic inequities in life
expectancy for Maori men and women, and Pacific men. Dramatic declines in smoking-attributable deaths
can be achieved by reducing smoking prevalence rates. Preventing smoking initiation and increasing
cessation rates must remain a top priority for the Ministry of Health and District Health Boards. Smokefree
initiatives should be reoriented to be Tiriti o Waitangi (Treaty of Waitangi) compliant and better meet the
needs of Maori and Pacific people who smoke. Addressing the residual risk in ex-smokers through equitable
early diagnosis and treatment of smoking-related conditions will further assist a more rapid closing of life
expectancy gaps for Maori men and women and Pacific men. The next five years provide the opportunity
to demonstrate commitment to achieving a smokefree Aotearoa for all: an aspiration, based on the current
trajectory, which is most probably out of reach.

here are large and persistent inequi-
I ties in mortality and life expectancy

among Maori and Pacific when com-
pared with non-Maori/non-Pacific people,
in New Zealand. Life expectancy at birth, an
easily understandable summary measure
of population health, is reflective of current
mortality across different age groups and
allows comparison of groups with different
population structures. In 2013-15, life ex-
pectancy differentials were approximately

seven years for Maori (6.8 years in women,
7.3 years in men) and more than five years
for Pacific peoples (5.2 years in women, 5.8
years in men) when compared to the non-
Maori/non-Pacific population.!

Smoking is recognised as one of the most
significant risk factors contributing to
non-communicable diseases.? It is strongly
linked to lung cancer and confers increased
risk of death from other cancers, heart
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disease, stroke, chronic respiratory disease
and a number of other conditions.® Tobacco
smoking in New Zealand has previously been
estimated to result in the deaths of between
4,500 and 5,000 individuals per year.*

Although the daily smoking prevalence in
New Zealand adults has steadily declined,®
an ethnic gradient exists, with the prevalence
of smoking nearly three times higher among
Maori and one and a half times higher
among Pacific compared with non-Maori/
non-Pacific people. Despite a declining
prevalence of the past 10 years, the preva-
lence for Maori women remains persistently
higher than Maori men (35% vs 27%).

Trends for Pacific men and women have not
changed significantly between 2006/07 and
2017/18 and are higher in men compared to
women (25% vs 15%). More recently, some
of the largest total population declines have
occurred among the 15-34 year age group,
particularly among those aged 15-17 years.
This suggests that declining initiation rates in
youth are contributing towards a reduction
in smoking prevalence.

Consistent with persistent disparities
in smoking prevalence, Maori and Pacific
peoples are disproportionately burdened by
smoking-related morbidity and mortality.®
There is a large body of evidence indi-
cating that tobacco is likely the leading
contributor to health inequities among
Maori and Pacific populations,’™ reflecting
the unfair and unjust distribution of social,
environmental and economic determi-
nants of health. Both Maori and non-Maori
current-smokers have been shown to have
a lower life expectancy compared with
non-smokers. The gap between current-
and never-smokers, however, is smaller
among Maori than among non-Maori (4.3
and 3.9 years among Maori men and women
respectively, compared to 7.4 and 6.2 years
among non-Maori) and has been attributed
to the much higher background mortality
among Maori never-smokers compared to
non-Maori never-smokers.°

Understanding the impact of tobacco
smoking and the contribution to ethnic
inequities is necessary to inform policies and
strategies for fair and just tobacco control as
well as health service planning. In this study
we use recent mortality and smoking prev-
alence data to provide updated estimates of

its contribution to all-cause mortality, and of
smoking-related mortality to the life expec-
tancy gap in both Maori and Pacific ethnic
groups compared with non-Maori/non-Pa-
cific ethnic groups in New Zealand. We

also decompose the life expectancy gap by
specific smoking attributable causes of death.

Method

Smoking prevalence

Age-, ethnic- and sex-specific smoking
prevalence was calculated using total
response data from the 2013 Census."
Ethnicity in New Zealand is self-identified.
Multiple ethnicities were prioritised to
Maori, Pacific, Asian and European/Other as
per standard protocols for health research.?

Estimating the number of smoking

attributable deaths

We applied population-attributable
fraction (PAF) methods that combine
summary measures of prevalence, relative
risk and mortality.!* Population-attributable
fraction estimates the proportion of disease
that can be attributed to a particular risk
factor. PAF is derived mathematically by
combining the prevalence of the risk factor
(Pc—current smokers and Pf—ex-smokers) in
the target population with a measure of asso-
ciation between the risk factor and burden
(Rc—current smokers, Rf—ex-smokers),
obtained from epidemiological studies.

Consistent with previous international
studies of smoking related mortality, we
used the American Cancer Society Cancer
Prevention Study II (CPS-II) relative risk esti-
mates for smoking related diseases (Table
1).1* The CPS-II is an ongoing prospective
study of 1,185,106 residents in the US, aged
30 years or over, for those who, in 1982, had
never smoked regularly, and for those who
were then current cigarette smokers. The
use of relative risk estimates from inter-
national studies has previously been used
to describe the burden of smoking-related
disease in New Zealand.’>'7 In many ways
the CPS-II estimates have unofficially taken
the role of being the “gold standard” for the
effect measure in estimating smoking attrib-
utable mortality.

Using the applicable ICD10 codes for iden-

tified smoking-related diseases, smoking
attributable fractions for each disease
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casually linked to smoking were calculated
using the following formula for multiple
exposure groups:

_ Pc(Re-1) + PF(Rf- 1)
"1 + Pc(Rc-1) + Pf(Rf- 1)

e PAFis the attributable proportion for
each disease attributable to smoking

PAF

e Pcis the proportion of the population
who are current smokers

o Pfisthe proportion of the population
who are ex-smokers

*  Rcisthe disease specific relative risk
of death for current smokers

« Rfisthe disease specific relative risk
of death for ex-smokers

The age-, sex- and ethnic-specific PAF for
each cause were multiplied by the number
of deaths in the population from each
respective cause to obtain cause-specific
smoking-attributable mortality estimates.
For each cause of death group, smok-
ing-attributable mortality estimates were
calculated for men and women, for each
ethnic group and either for all age groups or
by the four age groups 35-54, 55-64, 65-74
and 75+ years if age-specific relative risk
estimates were available. The proportion of
smoking attributable deaths was summed to
generate the total number of deaths attrib-
utable to smoking. Our estimates of smoking
attributable mortality do not take into
account deaths attributable to second-hand
smoke or occupational exposure.

Decomposition of life expectancy

Life expectancy at birth using data for
2013-15 (three year aggregated) was calcu-
lated using standard abridged life table
techniques, with 90 and older being the final
age group. The impact of smoking on the
differentials in life expectancy was esti-
mated by decomposing the difference in life
expectancy using the method developed by
Arriaga.'® This method allows differentials
in life expectancy to be decomposed into age
group and cause-of-death-specific contribu-
tions. Each sums to the total differential in
life expectancy between groups. Both the
total sum of smoking attributable mortality
and cause specific smoking attributable
mortality were decomposed.

Life tables for Maori men, Maori women,
Pacific men, Pacific women, non-Maori/
non-Pacific men and non-Maori/non-Pacific
women were developed. The sex-specific
non-Maori/non-Pacific tables served as
the comparator group for the Maori and
Pacific sex-specific tables. The contribution
of smoking attributable mortality on life
expectancy differentials in both Maori
and Pacific compared with non-Maori/
non-Pacific was analysed. The gap in life
expectancy was decomposed both by the
sum of all smoking attributable deaths and
by the sum of smoking attributable deaths
by specific cause.

Results

Total smoking attributable deaths
Between 2013 and 2015 there were 92,196
deaths registered in New Zealand. Of these
deaths we estimated that 12,421 (13.4%
of all deaths) or nearly one in seven were
attributable to smoking. The proportion
of smoking attributable deaths varied by
ethnicity (Figure 1) with nearly one in four
(22.6%) deaths among Maori attributable
to smoking (2,199 out of 9,717 deaths) and
nearly one in seven (13.8%) among Pacific
People (512 out of 3,720 deaths). Among
non-Maori/non-Pacific people one in eight
(12.3%) deaths were attributable to smoking
(9,710 out of 78,759).

Overall, 30.7% of smoking attributable
deaths were from trachea, bronchus and
lung cancers followed by COPD (26.0%) and
ischaemic heart disease (13.2%). Among
Maori 37.5% of smoking attributable deaths
were from trachea, bronchus and lung
cancers compared with 29.5% in Pacific.

Life expectancy at birth

For all deaths registered in 2013-15, esti-
mates of life expectancy were: 73.5 years in
Maori men, 77.3 years in Maori women, 75.0
years in Pacific men and 78.3 years in Pacific
women. In comparison, life expectancy was
80.9 years in non-Maori/non-Pacific men and
84.3 years in non-Maori/non-Pacific women.
These results equated to differentials in life
expectancy of 7.4 years in Maori men, 7.0
years in Maori women, 5.9 years in Pacific
men, and 6.0 years in Pacific women.
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Figure 1: Percentage of deaths attributable to smoking by ethnicity, 2013-2015.
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Contribution of Smoking to the life were cancers of the trachea, bronchus and
expectancy gap—Maori lung, contributing nearly one full year to the
Among Maori men, 2.1 years (28.4%) gap among Mao_rl v.vomen (Flgure 2) an.d 0.8
of the 7.4 year gap in life expectancy was years among 1\_/[a9r1 men (Flgure. 3)- Thl? was
attributable to the higher mortality rates followgd n Magrl men b}’ smoking attrib-
from smoking attributable deaths. Among utable ischaemic heart disease (0.5 years
Maori women, the contribution from of the gap) and COPD (0.3 years of the gap).

smoking attributable deaths was 2.3 years fx m((;ng Maoil, womel}bCOPlﬁ was the séedcon(lil
(32.9%) of the 7.0 year gap (Table 1). eading smoking attributable cause of deat

. . ) (0.5 years of the gap) followed by smoking
The leading smoking attributable causes of

5% ) attributable ischaemic heart disease (0.3
death contributing to the life expectancy gap years of the gap).

Table 1: Contribution of smoking attributable mortality to the life expectancy gap, 2013-15.

Men Women

Smoking Non-smoking Smoking Non-smoking

attributable attributable attributable attributable

Maori | Pacific Maori | Pacific | Maori Pacific | Maori Pacific
0-29 years 0.0 0.0 0.8 0.5 0.0 0.0 0.5 0.6
30-49 years 0.3 0.3 1.0 0.6 0.2 0.1 0.7 0.6
50-74 years 1.6 0.9 2.6 2.2 1.6 0.2 2.4 3.0
75+ years 0.3 0.2 0.9 11 0.5 -0.1 11 15
Overall 2.1 14 5.2 4.5 2.3 0.3 4.7 5.7
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Figure 2: Decomposition of the life expectancy gap by smoking attributable cause—Maori women.

Cancer - Trachea, Lung, Bronchus |
Chronic Airway Obstruction |
Ischaemic Heart Disease |
Cerebrovascular Disease \
Other Heart Diseases |
Aortic Aneurysm |
Cancer - Without specific site \
Cancer - Pancreas |
Cancer - Stomach |
Pneumonia, Influenza |
Bronchitis, Emphysema |
Cancer - Cervix Uteri |
Cancer - Oesophagus \
Cancer - Lip Oral, Cavity, Pharynx \
Cancer - Urinary Bladder \
Cancer - Kidney and renal Pelvis \
Cancer - Myeloid Leukaemia \
Digestive ulcer, Duodenal ulcer \
Other Arterial \

Atherosclerosis

Cancer - Larynx

-0.2 0.0 0.2 0.4 0.6 0.8 1.0
Contribution (years)

Figure 3: Decomposition of the life expectancy gap by smoking attributable cause—Maori men.
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Figure 4: Decomposition of the life expectancy gap by smoking attributable cause—Pacific men.
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Figure 5: Decomposition of the life expectancy gap by smoking attributable cause—Pacific women.
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Contribution of smoking to the life
expectancy gap—Pacific

Among Pacific men 1.4 years (23.7%)
of the 5.9 year gap in life expectancy was
attributable to the higher mortality rates
from smoking attributable causes of death.
Among Pacific women, the contribution
from smoking attributable causes of death
was 0.3 years (5.0%) of the 6.0 year gap
(Table 1).

The leading smoking attributable causes
of death among Pacific men contributing to
the life expectancy gap were cancers of the
trachea, bronchus and lung and ischaemic
heart disease, each contributing 0.4 years to
the life expectancy gap (Figure 4), followed
by smoking attributable COPD (0.2 years of
the gap). In Pacific women cerebrovascular
disease and ischaemic heart disease were
the leading smoking attributable causes of
death, each contributing 0.1 years to the gap
(Figure 5).

Discussion

Our study provides an updated assessment
of the burden of smoking-related mortality
in New Zealand for deaths registered from
2013 to 2015 and examines the contribution
of these deaths to the life expectancy gap in
the Maori and Pacific populations compared
with the non-Maori/non-Pacific population.
Over this time, 13.4% of deaths were poten-
tially attributable to smoking. Among Maori,
22.6% of deaths were potentially attrib-
utable to smoking, compared with 13.8%
of deaths among Pacific peoples and 12.3%
among non-Maori/non-Pacific people. We
estimate that smoking attributable deaths
contributed 2.1 years to the life expec-
tancy gap in Maori men, 2.3 years in Maori
women, 1.4 years of Pacific men and 0.3
years in Pacific women.

Smoking attributable deaths and the
contribution to inequities in life expectancy
have been previously described, albeit using
differing methods. For the period 1996-1999,
Blakely et al found that current smokers
had an estimated 3.9-7.4 years less of life
expectancy relative to never-smokers.°
The smoking attributable difference in life
expectancy was smaller among Maori than
among non-Maori. The Ministry of Health
has also estimated the burden of smoking

using similar methods to this study to
estimate the number of smoking attributable
deaths and the contribution of smoking to
ethnic inequities in life expectancy.?® Using
the life expectancy of the Europeans in the
lowest level of deprivation (most socio-
economically advantaged) with smoking
deaths removed as a comparator, the report
showed that 3.5 years of the life expectancy
gap in Maori men and 2.4 years in Maori
women was attributable to tobacco. Among
Pacific peoples this gap was 3.6 years in
men and 0.9 years in women. The contribu-
tions of tobacco in both studies were larger
than those we present. This difference is
primarily due to the reference group used.
In the prior studies, the reference group
was either life expectancy with the smoking
attributable deaths removed or the life
expectancy of never smokers. The reference
group used in our study was the non-Maori/
non-Pacific population without smoking
deaths removed. As such, our estimates
account for the smoking attributable deaths
in the non-Maori/non-Pacific population
and can be interpreted as the gap in life
expectancy due to the difference in smoking
attributable deaths in the Maori and Pacific
populations compared with the non-Maori/
non-Pacific population.

We found a smaller contribution of
smoking to the life expectancy gap in Pacific
men (1.4 years) and women (0.3 years)
compared to Maori. This likely reflects
the lower prevalence of smoking overall,
lower prevalence in older age groups and
that Pacific people are less likely to be daily
smokers when compared with Maori.5 For
Maori the additional burden of smoking
attributable mortality could be a result of a
greater intensity of exposure to second-hand
smoke when compared to other ethnicities.
This likely comes about as a result of the
higher density of Maori who smoke both
at home and in the workplace.!* Another
explanation is that other risk factors, such as
excess body weight, are potentially greater
contributors to mortality and the life expec-
tancy gap among the Pacific population. It
has been previously shown that diseases
related to excess body weight, such as
diabetes and uterine cancers, are among the
leading contributors to the life expectancy
gap among the Pacific population.!
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Drivers of inequity

Factors contributing to the pervasive
and persisting ethnic health inequities are
multifaceted and complex. Three main
pathways have been identified: (i) differ-
ential access to the determinants of health
or exposures leading to differences in
disease incidence, (ii) differential access to
healthcare and (iii) differences in quality of
care received.? These pathways are driven
by different levels of racism, particularly
institutionalised and personally mediated or
interpersonal racism.?!

Similar to other indigenous populations,
the colonisation of New Zealand severely
impacted Maori and resulted in social
marginalisation and poor health outcomes
through the redistribution of Maori power
and resources.? Historical and ongoing
colonisation processes have led to the
unequal distribution of resources, such as
education, employment and income, which
shape exposure to risk factors, such as
smoking, for potentially avoidable diseases
and mortality. In addition, tobacco was a
common trade commodity between Maori
and non-Maori in the 1800s, contributing
towards widespread uptake among Maori.?

Persisting and pervasive health inequities
are a breach of Te Tiriti o Waitangi. The
recent Waitangi Tribunal Report on Stage
One of the Health Service and Outcomes
Kaupapa Inquiry identified Tiriti non-com-
pliance across multiple areas of primary
healthcare and systems that are relevant
to smoking and smoking-related burden of
disease in Maori.* Tobacco is also a focus
area in stage two of the Waitangi Tribunal
Health Services and Outcomes Inquiry.
The inquiry will hear claims concerning
grievances relating to health services and
outcomes of national significance.?

Smokefree 2025

In 2011 the Government adopted the
Smokefree Aotearoa 2025 goal in response
to the landmark Parliamentary inquiry by
the Maori Affairs Select Committee.? The
goal aspires to achieve a daily smoking
prevalence of less than five percent by
2025. Although wide-ranging interventions
have been introduced since 2011 (including
tobacco taxation, cessation support, mass
media campaigns, smoke free environment
legislation, and plain packaging and health

warnings), a national strategy for achieving
Smokefree Aotearoa is absent.

A business-as-usual approach to tobacco
control is insufficient to meet the needs of
Maori and Pacific peoples. Current trends,
along with modelling studies, suggest
that New Zealand is unlikely to meet its
Smokefree 2025 goal and will likely be
substantially missed for Maori.?” Wilson
et al projected smoking prevalence rates
in 2025 to be 17.4% for Maori and 7.2%
for non-Maori. The authors suggest that
to achieve the New Zealand Government’s
Smokefree 2025 Goal, there would need
to be an additional 8,400 Maori long-term
quitters per year—more than five times the
current annual level. Even for non-Maori,
quit rates would need to double. Wilson et
al state that reaching the 2025 goal would
require significantly enhanced investment
in established smoking cessation services
and mass media campaigns or the addition
of substantive novel interventions.

Long-term residual risk in ex-

smokers

Following cessation, ex-smokers carry a
disease-specific residual risk of between 10
and 40 years.?® Subsequently, the life expec-
tancy gap as a result of smoking attributable
diseases will likely persist for some time. For
the leading smoking attributable condition,
lung cancer, the downturn in risk occurs
faster in women than men. The risk in men
returns to that of never-smokers at around
40 years following cessation, whereas in
women this occurs between 25 to 30 years
following cessation. COPD has the slowest
decline in risk in the first 25 years after
cessation, whereas cardiovascular disease
has the most rapid reduction. After about
10 years of smoking cessation, the risk
of dying from cardiovascular disease in
ex-smokers is approximately equal to that of
never-smokers.

With the residual risk that ex-smokers
continue to carry for many years following
cessation, an important component of
reducing smoking attributable mortality,
and thus the life expectancy gap attrib-
utable to smoking, will be managing this
risk in ex-smokers. Given that the prev-
alence of smoking still remains high for
Maori men and women and Pacific men,
and that patterns of disease incidence
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largely reflect historical smoking patterns,?
it is likely that differences in smoking
attributable mortality and thus the life
expectancy gap attributable to smoking will
persist for some time.

Strengths and limitations

Our study has several strengths. First we
used national mortality data that achieves
nearly complete coverage of the New
Zealand population. With a well-established
mortality data collection system we had
access to precise numbers of ethnic, gender
and cause-specific death information for
PAF estimation. Second, the relative risk esti-
mates in our study were derived from a very
large-scale population-based cohort study
with over 1.1 million subjects, giving reliable
relative risk estimates. Third, the smoking
prevalence was obtained from national
census data. The Census has the advantage
of reaching between 93-95% of the New
Zealand adult population (aged 15+), and,
as it is a census of the total population, is
not subject to sampling error. However,
post-enumeration surveys show that there is
likely to be an undercounting of people who
smoke, since Maori and Pacific peoples are
over-represented in the groups most likely
to be missed by the Census.

PAF methods are a useful way to theoreti-
cally quantify the burden of a particular risk
factor. However, they are based on assump-
tions that include some level of uncertainty
and likely resulted in underestimating the
smoking attributable fractions and thus the
number of smoking attributable deaths.
Many of the issues and limitations of PAF
methods stem from using and combining
ecological, summary measures of exposure,
outcome and relative risk, across different
sources of data. Firstly, exposure mismatch
can occur where the definition of exposure
categories (eg, current and former smoking)
across data-sources for prevalence and
relative risk differ. In addition, temporal
changes in smoking prevalence and in
accumulation/reversibility of disease-spe-
cific risks are not accounted for, along with
deaths from second-hand smoke exposure.
Second, external generalisability and hetero-
geneity of the selected relative risk estimates
due to exposure definitions and distribu-
tions between the study source and usage
in this study. It is plausible that the strength

of the association varies in New Zealand
and may also vary by ethnic group due to
different baseline risks. To the best of our
knowledge no single study has been able
to provide disease-specific smoking-related
risk estimates for New Zealand; as such
the numbers from CPS-II should only be
considered an approximation.*

Finally, the distribution of potential
confounders in the population of interest
has not been accounted for as individ-
ual-level adjustment is not possible. We
have also not explicitly allowed for passive/
second-hand smoking. This most probably
affects more Maori than non-Maori.?! As
a result, we have likely further under-
estimated the full impact of smoking on
ethnic gaps in life expectancy attributable
to smoking. Despite these limitations, the
estimates provide policymakers and the
public with a general understanding of the
magnitude of the burden imposed on the
nation, and in particular Maori and Pacific
peoples, by smoking.

Conclusion

A significant proportion of the life expec-
tancy gap for Maori men and women and
Pacific men is a result of smoking attrib-
utable deaths. Addressing this inequity
needs to remain a top health priority. In
order to achieve health equity and the
Smokefree 2025 goal, a Tiriti o Waitangi
compliant response inclusive of targeted
investment and expansion of Maori and
Pacific tobacco control programmes is
required. Should New Zealand be successful
in achieving its smokefree goal, addressing
the residual risk in ex-smokers through
equitable early diagnosis and treatment
of smoking-related morbidity, will reduce
the number of smoking attributable deaths
and more rapidly close the life expectancy
gap, particularly for Maori. History demon-
strates that without deliberate attention and
commitment to achieving equitable health
outcomes for Maori and Pacific peoples they
will not be achieved. The next five years
provide an opportunity to demonstrate
commitment to achieving a smoke-free
Aotearoa for all, an aspiration, based on the
current trajectory, which is most probably
out of reach.
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Good care close to home:
local health professional
perspectives on how a rural
hospital can contribute
to the healthcare of its
community

Katharina Blattner, Tim Stokes, Marara Rogers-Koroheke, Garry Nixon,
Susan M Dovey

ABSTRACT

AIM: Hokianga Health in New Zealand’s far north is an established health service with a small rural hospital,
serving a largely Maori community. The aim of this study was to gain insights into the wider roles of one
rural hospital from the perspective of its staff.

METHOD: Eleven face-to-face semi-structured interviews were conducted with employees of Hokianga
Health, eight with past and current medical practitioners, three with senior non-medical staff. Interviews
were recorded and transcribed. Thematic analysis of the interviews was undertaken using the Framework
Method.

RESULTS: Four main themes were identified: ‘Our Context’, emphasising geographical isolation; ‘Continuity
of Care’, illustrating the role of the hospital across the primary-secondary interface; ‘Navigation’ of health
services within and beyond Hokianga; and the concept of hospital as ‘Home’.

CONCLUSION: Findings highlight the importance of geographically appropriate, as well as culturally
appropriate, health services. A hospital as part of a rural health service can enhance comprehensive and
continuous care for a rural community. Study findings suggest rural hospitals should be viewed and valued
as their own distinct entity rather than small-scale versions of larger urban hospitals.

eographic isolation from urban cen- enhanced access and integration of service

tres where specialist and diagnostic delivery and benefit the health of rural

resources are concentrated has been remote populations.5’
identified as the starting point for under- In New Zealand, rural hospitals have come
standing rural remote health with access to a long way since the health reforms of the
healthcare widely recognised as the major 1990s when the withdrawal of specialist
rural health issue.*? With increasing dis- services and closure and downsizing of
tance from cities and towns, boundaries rural hospitals led to an erosion of access to
between primary and secondary healthcare  gecondary care services for rural commu-
necessarily become more blurred.** nities.® A number of rural hospitals, notably

Rural community hospitals, situated at the  in the Southern region, that were threatened

interface between primary, secondary and with closure during this time were taken

community care services, can contribute to over by local community health trusts.?
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There had been a tendency to think of
rural health as being limited to primary care
(as it is defined in an urban context).!-13

More recently the role of rural hospitals
in the wider New Zealand health system
has been acknowledged ***° and, with
the establishment of the Rural Hospital
Medicine scope of practice in 2008, rural
hospitals are beginning to be recognised as
a distinct entity.’>17

The qualitative analysis presented is part
of a case study undertaken to explore how
the new Rural Hospital Medicine scope of
practice had affected medical practitioners
and the health service at one New Zealand
rural hospital. The larger study findings
emphasise the critical importance of targeted
rural postgraduate medical training and
professional development pathways and the
role of a rural hospital in the provision of
acute and emergency care for its community.
These findings are reported elsewhere.!®

The aim of the research reported in this
paper was to gain insights into the wider
roles of a rural hospital from the perspec-
tives of its staff.

Methods
Study setting

Hokianga, an area of 1,520km? on the
west coast of the far north of New Zealand,
has a population of around 6,500 people,
70% identifying as Maori. Hokianga, though
historically and culturally rich, is today
socioeconomically poor. Transport networks
are well behind the standard seen elsewhere
in New Zealand.?**

Hokianga hospital was built on grounds
gifted by various hapu o Hokianga.?? An
integrated community health service,
including the hospital, has been operating
there since 1941.2° Maintaining this service
has required continued adaption to policy,
funding and regulatory changes and nomen-
clature, (elements of the Hokianga Health
care model have been variously described
by others over the years as “a model of
socialised medicine, comprehensive care,
integrated care, whanau ora, community
development and integrated family health
centre”).!

Today, Hokianga Health Enterprise
Trust operates as an independent commu-
nity-owned organisation. Funding for
primary healthcare services is provided
in association with the local Primary
Health Organisation while funding for the
hospital is provided in association with the
Northland District Health Board. All services
are provided at no cost at the point of care.
The hospital provides in-patient, emergency
and after-hours care 24/7. There are 10
acute, 10 long stay and four maternity beds.
Base hospital in Whangarei is two hours
away by road and Auckland, the closest
tertiary centre, four hours away by road.
There are about 750 acute admissions to
Hokianga hospital each year: around 80%
are managed to the point of discharge and
around 20% result in transfer to Whangarei
or Auckland. Medical staff are employed
by Hokianga Health and provide all local
medical services.*

Sampling, data collection

Individual semi-structured interviews
were conducted between October 2016
and February 2017. All participants were
employees of Hokianga Health between
2006 and 2016 for a minimum of six months.
With the wider research study’s focus on
medical scopes of practice, the majority
of interviewees were purposively selected
(ie, medical practitioners). The interview
schedule included questions about the role
of the hospital within the integrated health
service (reported here) and about clinical
scope and safety (reported elsewhere).!® The
topic guide varied slightly for non-medical
participants. Interviews lasted 40-60
minutes and were recorded and then tran-
scribed for analysis. Transcripts were sent to
participants to check their accuracy.

Data analysis

Thematic analysis was undertaken using
the framework method.? Analysis used
an iterative process in which, after initial
coding (KB, TS) an analytical framework
was devised by KB and TS to facilitate the
development of categories and themes.
N-Vivo (version 10) was used to manage
the analysis. The consolidated criteria for
reporting qualitative research (COREQ) were
used to structure reporting of findings.?
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Researcher positionality

The research subject and setting was
embedded in the real-life experience of the
lead researcher (KB). While ‘insider status’
can be a research strength, measures must
be taken to ensure rigor in this context.?’
In this study these measures included:
explicitly acknowledging the insider status
of the lead researcher in participant infor-
mation and consent forms; regular team
review of data collection; regular team
discussion during the analysis phase; and
use of a reflective diary.

Ethics approval

Ethical approval for the research was
obtained from the University of Otago
Human Ethics Committee (16/085).

Results

Eleven face-to-face semi-structured inter-
views were undertaken. Eight participants
were medical practitioners. Characteristics
of medical participants are shown in Table 1.

Three other participants, all holding
leadership roles at Hokianga for over 10
years, were a senior manager, a senior
nurse and a member of the Taumata (Maori

cultural advisor). Participants were desig-
nated a number (1-11) and were referred to
throughout the study by this coding (eg, P1).

Participants’ accounts of the role of the
hospital covered four themes: our context;
continuity of care; navigation; and the
concept of home.

Our context

There was discussion by all participants
around the wider context of healthcare and
how geographical isolation, socioeconomic
deprivation and local cultural factors influ-
enced access to and provision of healthcare.
All participants argued that high-quality
hospital care for people ‘in their own place’
was integral to the service at Hokianga:

“The effect of place as well, in terms
of in-patient beds—not the really sick
people that you transfer off but the ones
that actually stay in the hospital which is
probably, in the outside world, the part that’s
least understood. So, emergency transfers et
cetera, there’s been a good understanding of
that, but in terms of having a service that’s
high quality, that’s in Hokianga, people can
stay in their own place for things that don’t
need to go out.” (P2)

Table 1: Key characteristics of medical participants (n=8).

Characteristic No of medical practitioners
Year of graduation

Before 1975 2
Before 1995 3
After 2000 3
Time employed at Hokianga

>20y 3
>10y 2
<ly 3
Capacity at Hokianga

Permanent 5
Locum 1
Registrar 2
Place of current employment

Hokianga 3
Retired 2
Other rural NZ 3
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Although emergency care was an
important aspect of the hospital’s role,
participants emphasised the hospital’s wider
scope. The presence of an in-patient facility
meant the ability to manage patients locally:

“Yes—observation. The medical inter-
vention is quite a small part of medical
treatment, isn’t it, often? It’s about being able
to observe, have a place of safety, and have a
place of recovery as well.” (P11)

The hospital reduced anxiety for clini-
cians by providing a safe and appropriate
place for further clinical assessment and
management with a wider collegial team:

“Really, without the backup of the hospital,
with our distances, it would be too stressful
to work here for anyone with any aspiration
to quality. As you know, in medicine there are
just too many unknowns. Just for example,
you get a kid with a fever from across the
harbour—what are you going to do? You just
don’t know how it’s going to develop.” (P2)

What was generally normal practice in
or closer to town, for example sending a
patient on to the base hospital emergency
department, in many cases would not make
sense in Hokianga:

“A lot of clinical scenarios need time, don’t
they? They need half a day or two to see which
direction it’s going in. So... all those people
[patients referred to base hospital] might
be going somewhere for nothing, for lots of
things that could be managed here. Like some-
times someone just needs a couple of days of
intravenous antibiotics or ... pneumonia ...
and then they can go home again.” (P10)

“There is this knife edge that people are on,
and a vital role of the hospital is to enable
best management of that... so the COPD
people, for example—ones that are on oxygen
at home; they can have an exacerbation and
they get sick.” (P4)

Continuity of care

Participants described the patient journey
for patients and family from home to clinic
to hospital and back within Hokianga:

“We know the ones we need to keep—the
ones we’ve safely sent home because of who
they’re living with, and they’ve got support.
Ifyou have to go to XX [another hospital],
they’re likely to get kicked out at midnight,
with no way of getting home. They don’t have

their family—they [the other health service]
don’t know where they live.” (P10)

Hokianga staff responsibility did not stop
when someone was discharged home from
the hospital ward: “it is still our problem”
(P10). The hospital also facilitated safe
discharge home of people transitioning
back from city hospitals. For instance, after
a surgical intervention or time in intensive
care, local knowledge ensured that the right
care was wrapped around them:

“The number of times we see people
discharged home from [Base hospital]... and
it falls apart within 24 hours, and they’re
back on our doorstep because they haven’t
been able—it’s not through any lack of
competence: it’s just that you’re too far away
to make a plan that makes any sense. So you
have to get people a bit closer to home and
then plan the step home, because the family
haven’t been involved.” (P11)

From disposition decisions (admit,
discharge or transfer) to end-of-life care,
participants discussed the continuity of care
that the hospital as part of an integrated
service enabled:

“..you can travel the whole journey with
your patient in your rural area.” (P6)

“That’s what you see, even in the patients
who are less acute and less sick: they really
don’t want to go out. It’s a huge upheaval
when you send them two or three hours
away from their family, from their support,
to a place that they don’t feel comfortable, to
people that they can’t communicate well with.
You can see a lot of practical problems—
communication—just the physical distance
is a problem, sending people out of the way,
and then the cultural aspect...You break that
continuity of care that we do have here.” (P7)

The breadth of scope included cultural
aspects, integral to the care:

“Yeah, remember our hospital has its own
little Marae...that’s your end of life journey,
in however way you want it. One old lady, her
whole whanau, all her grandchildren were in
there with her, and they would sing hymns in
the morning, sing hymns at night with her.
They were all around. She was happy with
that, and she did pass in time...that’s what
whanau is. So you have the outpatients, you
have the in-patients, and from us we have that
extra bit, and it’s all part of the care.” (P3)
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Participants also highlighted roles of
Hokianga hospital that extended beyond the
roles that would generally be considered
health services in a city:

“If you’re in a town, there are a range of
different services as well where ... from a
mental health point of view,... there isn’t a
refuge here, so if you’re actually now running
away from a violent situation, we provide one
of the only—other than sort of social family
and friends which are not always available—
places that you can come and be safe.
Whereas, in a city that wouldn’t be health
services that do that necessarily. There isn’t
anywhere else here.” (P11)

Navigation

The approachability of the local health
service was seen by participants as having
wider positive health effects:

“I think that’s fundamental to the impor-
tance of the hospital in the health service
in Hokianga; the fact that even if they don’t
use it, people know that if anything goes
wrong—if they’ve got any problems, they
know where to go—they know how to use it...
so, it contributes to the wellness of the whole
population.” (P2)

Assisting people to navigate the wider
health system, across the primary-second-
ary-tertiary interface, was a part of the
hospital’s role:

“That Hokianga health is connected
somehow to the system, and know everything
about all the tests and investigations, and
that’s just something we have to work with
a bit, and try and use the support systems...I
don’t think people here in this context have a
problem with that, because they understand
that the service does everything from primary
care and rural hospital.” (P11)

All participants saw as interwoven rather
than add-on, the role of the hospital within
the Hokianga health service:

“It’s one service, and that’s how people
would see it. They’d go to the same place basi-
cally, in the same service whether it’s in the
middle of the night with acute pain, or they’ve
cut off a limb or whatever, or if they just want
to go and follow-up their results; that’s the
same thing.” (P3)

Home
The concept of the hospital as ‘home’ was
mentioned by all participants:

“In one way the hospital is like a home
away from home. A place where the person is
recognisably the individual that they are and
where they have a sense of belonging and the
ability to communicate their feelings about
what is right for them... allows for patients to
remain within their own home territory so to
speak.” (P9)

Participants commented on the different
way the word ‘hospital’ was used in
Hokianga, as part of, not separate from,
community care:

“They don’t describe our hospital in the
same way they describe the DHB’s hospitals.
To them it’s an extension of their homes...
coming back here is like a step way back into
what they’re used to; the environment, the
people that they know.” (P5)

“They’re the saying the same thing, nearly
all of them were saying the same thing:
alien...and homely ...aye ... the difference.”
(P3)

Participants attributed this to the wider
Hokianga context, the people and the place,
its history and the principles of the service
including its governance:

“They own it. The community owns this
place, so they have a say from a governance
perspective. It makes a big difference when
you can change and influence the whole of the
operation of a place.” (P10)

Discussion

The study findings demonstrate how
spatial isolation can impact on health
needs and service responses, influencing
the breadth of care that a health service
provides. The findings facilitate an under-
standing of rural health in its own context
rather than looking at it through an urban
lens, which is the usual view. This study
found evidence that concurs with previous
studies that rural health is “much more
than merely the practice of health in another
location”.* The Hokianga health service was
understood by participants as strong and
innovative, providing integrated, coop-
erative and holistic care. A rural hospital
as part of a rural health service can fill
multiple roles across both primary and
secondary healthcare services and also
wider health and social services that are not
otherwise available or accessible in rural
locations, for example refuge or hospice.
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This concurs with the literature that rural
hospitals can contribute to improved access
and strengthened integration of service
delivery for rural remote populations.®?

The study also supports previous findings
that for many rural communities: the local
hospital is not just a provider of medical
services but “part of the economic and social
fabric of the community”.® The study findings
introduce the concept of hospital as home,
the hospital embedded in the community
it serves and sharing its cultural values. In
Hokianga Health’s case, the hospital is not
an entity standing alone but is part of the
total whanau of the hau kainga, (whanau
of the whole Hokianga community). It
provides employment for hau kainga as well
as wellbeing. The gift of land binds the hau
kainga and the hospital service delivery
and highlights the importance of culturally
appropriate (in addition to geographi-
cally appropriate) health services for rural
communities. This extends the findings of
previous studies that local context is a key
environmental enabler of sustainable rural
health services.?%

Study limitations

The study focused on a single rural health
service with a particular model of care,
geography and population. This needs to
be taken into account when translating
findings. The perspective of this study was
that of healthcare providers and mainly
of medical practitioners. Further research
should consider non-medical staff and
community perspectives as stakeholders of
interest in further exploring the role of rural
hospitals. At Hokianga Health a Kaupapa

Maori collaborative and community-led
research approach would be appropriate.

Implications for practice and policy
Rural hospitals and their commu-
nities depend on high-quality specialist
medical services provided ‘downstream’
at secondary and tertiary hospitals. Study
findings caution against viewing rural
hospitals simply as small scale (and thus
implied lesser value) versions of these larger
urban hospitals. The different foundation,
purpose and roles of rural hospitals demand
a re-think in how they are valued, funded
and judged within the wider New Zealand
health system.

The recently released Health and
Disability System review® reaffirmed the
findings of earlier reports, that large gaps
exist in our understanding of rural health
outcomes and rural health services in New
Zealand.??* The interim report makes
specific reference to the need for further
research into the function of New Zealand
rural hospitals and their contribution to the
health system.3! Alignment of the funding
model for rural hospitals should follow
clearer articulation of their value.

Conclusion

This study has provided a perspective
of how one rural hospital contributes to
the healthcare of its community. The study
demonstrates that an integrated model of
care can incorporate quality hospital-based
care and that this in turn can enhance
comprehensive and continuous care for a
rural community.
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Epidemiology of traumatic
spinal cord injury in
New Zealand (2007-2016)

John Mitchell, Joanne Nunnerley, Chris Frampton, Tracey Croot,
Alpesh Patel, Rowan Schouten

ABSTRACT

AIM: To investigate the epidemiology of traumatic spinal cord injury (TSCI) in New Zealand over a 10-year
period.

METHODS: Ambispective data of all new patients admitted to New Zealand’s two spinal rehabilitation
units between January 2007 and December 2016 (n=929) were collated. Variables assessed included age at
injury, gender, ethnicity, date of injury, aetiology, length of hospital stay, injury level, neurological status on
discharge and discharge destination.

RESULTS: The incidence of TSCI averaged 22 (95% Cl 21-24) per million, increasing 6% a year. The average
incidence for Maori (29 per million people (95% CI 25-34)) was 1.8 times higher than New Zealand European
(16 per million people (95% Cl 15-18)), and show an increase of 14% a year. The median age of TSClincreased
from 43 to 48 years. Overall, falls (32%), transport (32%) and sports (22%) were the most common causes
of TSCI. Cervical TSCI (54%) were most common, particularly in older adults (70% over 75 years) and Maori
(61%) and Pacific Island (72%) patients. Surgical rates remained stable (77%) but length of stay in hospital
decreased over the study period.

CONCLUSIONS: The demographic of TSCI is changing in New Zealand. The median age of patients is
increasing, as is the incidence, particularly for women, older adults and Maori patients.

traumatic spinal cord injury (TSCI) is
Aa life-changing event for an individ-

ual and their family/whanau. Vast
costs are also associated with the extensive
treatment, rehabilitation and lost productiv-
ity incurred.! The incidence for TSCI varies
worldwide.?* Recent multinational studies
also suggest demographics are changing
over time, with an increasing median age of
TSCI and higher incidence in older adults.3*

Previously published data on the epidemi-
ology of TSCI in New Zealand is limited but
suggests it may have one of the highest rates
of TSCI in the western world, particularly
among Maori and Pacific Islanders.>S Under-
standing the demographics of this specific
cohort will support healthcare planning,
shape clinical research priorities and assist
patient care to achieve optimal quality of
life, social and economic outcomes.

The aim of this study is to utilise the newly

established New Zealand Spinal Cord Injury
Registry (NZSCIR) to better understand

the epidemiology and demographic trends
of patients admitted for spinal rehabili-
tation following TSCI in New Zealand over
a 10-year period, from January 2007 to
December 2016.

Methods
Patient population and the NZSCIR

Currently two centres provide spinal
injury rehabilitation care in New Zealand,
the Auckland Spinal Rehabilitation Unit
(ASRU) and the Burwood Spinal Unit
(BSU, Christchurch). The units were estab-
lished with the aim that each location
will serve half of the total New Zealand
population (currently 4.69 million, 2018
census); however, due to the skewed popu-
lation distribution in New Zealand the
geographical catchment areas of each centre
varies. The ASRU covers injuries sustained in
the upper North Island, while the Burwood
Spinal Unit (BSU) covers the lower North
Island and the whole of the South Island.
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In 2016, the NZSCIR was established in
partnership with the Rick Hansen Institute
(Canada), to collect relevant data on all
patients sustaining a traumatic or non-trau-
matic SCI (NTSCI) in New Zealand. The
NZSCIR prospectively records a minimal
data set (MDS) (Table 1), comparable to the
Rick Hansen Spinal Cord Injury Registry, for
all patients admitted to both New Zealand
spinal units and full prospective data on
patients who give consent.® The NZSCIR
defines SCI as impairment of the spinal
cord or cauda equina function resulting in
either a motor or sensory deficit or both.? To
support the aims of this study, retrospective
admission data from both rehabilitation
units was used to identify all patients
admitted from 1 January 2007 to 31 July
2016. MDS data (Table 1) were collected on
these patients from electronic and hard copy
medical notes and entered into the NZSCIR
by three research assistants under the
guidance of an NZSCIR Coordinator. Where
data was unavailable, the respective fields
were left ‘unknown’.

These data were combined with five
months of prospective MDS data from the
NZSCIR, providing a combined 10-year
ambispective cohort from January 2007
to December 2016. The inclusion criteria
involved adult patients (age >16 years)
admitted to either spinal unit for rehabili-
tation with a new TSCI. Patients with NTSCI
were excluded from this study.

Table 1: NZSCIR minimal data set.

Aetiology was coded using the adapted
International Classification of External
Causes of Injuries (ICECD), as per the Interna-
tional SCI Core Data Set.!° Sports, transport
and falls were further classified, including a
free text description. ‘Other Traumatic Cause’
includes SCI following medical procedures
which directly injured or caused vascular
compromise (eg, ischaemia or infarction) to
the spinal cord or cauda equina.

Length of hospital stay was recorded in
days, from acute admission at any New
Zealand hospital to discharge from the
spinal rehabilitation unit. International
Standards for the Neurological Classifi-
cation of Spinal Cord Injury (ISNCSCI) on
rehabilitation discharge was collected,
giving a single neurological level (SNL)
and an American Spinal Injury Association
Impairment Scale (AIS) grade. Neurological
level was categorised anatomically as C1-4,
C5-8, Thoracic, Lumbosacral. The AIS is a
standardised grading system used to classify
the severity (completeness) of neurological
injury in individuals with SCL.™ It is based
on the testing of power in key muscle
(motor) groups (graded as 0 (no movement)
to 5 (full strength)), a dermatomal based
sensory function examination combined
with an anorectal assessment. The 5-point
ordinal AIS classifies individuals from “A”
(complete SCI) to “E” (normal sensory and
motor function) based on this assessment of
motor, sensory and anorectal function below

Age atinjury

Gender

Ethnicity

NZ residency (Yes/No)

Date of injury

dysfunction, unspecified/unknown)

Aetiology (sports, assault, transport, fall, other traumatic cause, non-traumatic spinal cord

Length of hospital stay (acute and rehabilitation phases)

Discharge destination

ISNCSCI* (SNL® and AIS?) at discharge

*International Standards for Neurological Classification of Spinal Cord Injury; $Single Neurological Level; "American

Spinal Injury Association (ASIA) Impairment Scale.
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the injured neurological level.!! Patients
with AIS Grade B injuries have some sensory
function preserved but no motor function
below the injured neurological level, AIS C
injuries have motor function preserved with
half the muscles below the injured level
having a muscle grade less than 3 (full active
movement against gravity but without resis-
tance), while AIS D injuries have a motor
grade of 3 or more in at least half of key
muscles below the neurological level.l!

Analysis

The data were imported from NZSCIR into
SPSS V25.0 to produce descriptive demo-
graphic and aetiologic summaries for the
incident TSCI cases. The incidence rates
were calculated using the New Zealand
Census data from 2006 and 2013, and 95%
confidence intervals calculated using a
Poisson approximation.

Ethics approval

The study was approved by the University
of Otago Ethics Committee (Health)
HD19/029.

Results

Data from 929 patients were collected
over the 10-year interval from January 2007
to December 2016.

The absolute number of cases of admis-
sions per year ranged from 72 to 126,
with a mean of 93. Data showed a trend of

increasing numbers per year (Figure 1).
The proportion of male to female injuries
decreased over the study period, with
males accounting for 79% of admissions in
2007 and 72% in 2016. Comparisons of the
first and last years of the 10-year period
show female admissions had more than
doubled (15 in 2007 to 32 in 2016), while
males only increased 1.4 times (57 in 2006
to 83 in 2016).

The mean national annual incidence of
TSCI was 22 per million people (95% CI
21-24). The mean incidence of TSCI in men
was 34 per million (95% CI 32-37) and 11
per million people (95% CI 10-12) in women.
Over the 10-year study period, the incidence
of TSCI increased on average 6% per year
(Figure 2).

Age

The mean age of patients increased from
43 years to 48 years over the 10-year period.
In every age group, there was an increased
annual incidence of TSCI, with the greatest
increases in people over the age of 55. In
the study’s final year (2016) the age bracket
of 55-74yr had the highest incidence of all
age ranges (Figure 3).

Ethnicity

The highest incidence of TSCI was in the
Maori population with mean rates of 29 per
million people (95% CI 25-34), compared
to New Zealand Europeans 16 per million

Figure 1: Traumatic spinal cord injury (TSCI) admissions 2007-2016.
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Figure 2: Traumatic spinal cord injury (TSCI) incidence rates 2007-2016.
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Figure 3: Age-specific traumatic spinal cord injury (TSCI) incidence rates 2007-2016.
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Figure 4: Traumatic spinal cord injury (TSCI) rates by ethnicity.
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people (95% CI 15-18) and Pacific Islanders the Maori population was approximately

17 per million people (95% CI 13-23) (Figure  14% throughout the

study period while the

4). TSCI in Maori was 1.8 times more incidence among the New Zealand European

frequent than in New Zealand Europeans. and Pacific Islander
The rate of increase in incidence of TSCI in largely static.

groups remained
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Figure 5: Aetiology of traumatic spinal cord injury (TSCI) by age group.

100%

|
00% 1
80%
70%
60%
50%
40%
30%
e .
n

0% . .

16-30 31-45 46-60 61-75 >75
AGE GROUP
W Sports M Assault Transport Fall m Other traumatic cause

Aetiology

Over the 10-year study period the most
common aetiology of TSCI was transport
(32%), followed by falls (31%) and sports
(21%). Aetiology varied significantly
according to age. Motor vehicle crash and
sports were the most common mechanisms
of injury in younger cohorts and falls was
the most prevalent cause in patients over 60
years (Figure 5).

A breakdown of the specific aetiology of
sports-related TSCI are shown in Table 2.
Team ball sports (eg, rugby) remained the
most common sporting cause overall (20%),
however rates varied significantly with

Table 2: Detailed sports aetiology.

age. Team ball sports (eg, rugby) was the
most common sporting mechanism in the
16-30 age group, causing 31% of sporting
injuries, while water sports (eg, diving) was
the most common cause in 31-45 year-olds
(23%) and wheeled non-motorsports (eg,
mountain biking) was most common in ages
46-75 (37%).

Surgical intervention

Over the last 10 years the surgical rate
remained stable, with 77% (range 66—-83%)
of patients receiving surgical management.
Surgical management was most common in
the 16-30 age group (88%). Rates of surgical
intervention declined with age (Figure 6).

Sport Total %
Team ball sports eg, rugby, soccer, basketball 36 20%
Wheeled non-motorsports eg, mountain biking, cycling, skateboarding 32 18%
Individual water sports eg, diving, surfing, swimming 32 18%
Wheeled motor sports eg, motorcross, off-roading 19 11%
Ice or snow sports eg, snowboarding, skiing 15 9%
Equestrian sports 13 7%
Aero sports eg, paragliding, skydiving 11 6%
Other eg, adventure, acrobatic, boating 19 12%
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Figure 6: Percentage of traumatic spinal cord injury (TSCI) patients who underwent surgery.
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The length of stay (LOS) reduced from Cervical level injuries were most common,
a median of 105 days in 2007 to 77 days accounting for 54% of all injuries (52%
in 2016 (Figure 7), a trend evident at both C1-4 and 48% C5-8), while thoracic injuries
individual rehabilitation centres. The LOS accounted for 28% of TSCI and 18% of
did not appear to be influenced by ethnicity, patients had a lumbo-sacral injury. Cervical
with New Zealand Europeans (93 days), injuries were more common in the older age
Maori (96 days) and Pacific Islanders (91 groups, peaking at 65% (57% C1-4, 43% C5-8)
days) sharing similar timeframes. in the 61-75 age group (Figure 8).

Figure 7: Median length of stay (days) Traumatic Spinal Cord Injury (TSCI).
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Figure 8: Age stratified neurological level of traumatic spinal cord injury (TSCI).
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People identifying as Pacific Island and
Maori had a higher proportion of cervical
injuries, with 76% (54% C1-4, 46% C5-8)
of Pacific and 61% (58% C1-4, 41% C5-8)
of Maori patients with a cervical injury,
compared to only 50% (50% C1-4, 50% C5-8)
of New Zealand European patients.

Impairment level on discharge
Over the 10-year period there was a
decrease in the proportion of patients with
an AIS-A impairment score on discharge. In
2007, 40% of patients were discharged with
an AIS A, in 2016 this number decreased
to 30%. Over the same time period the
proportion of patients with AIS D increased

ECl-4 mC5-8 MWThoracic

10%
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>75

from 34 to 49% (Figure 9). AIS A injuries
were more common in younger patients
(41% of patients aged between 16-30 (Figure
10) compared with the >75 age group (11%).

Discharge destination

The number of patients discharged home
following rehabilitation steadily declined
over the study period from a high of 88%
in 2008 to 77% in 2016. Patients being
discharged to their own home was less
common in older adults (only 51% for people
aged >75). However, the rates of patients
discharged home did not differ across ethnic-
ities (New Zealand European (78%), Maori
(78%) and Pacific Islander (86%)).
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Figure 9: Percentage of patients by discharge AIS score.
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Figure 10: Age stratified AIS score on discharge.
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Discussion

This study is the largest and most compre-
hensive report to date on the epidemiology
and demographic trends of TSCI in New
Zealand patients.>®* The mean annual inci-
dence of TSCI in New Zealand over the
10-year period is 22 (range 17-30) per million
people. This rate is lower than previously
reported (49 per million people in 1998) but
is consistent with the current estimated glob-
al-incident rate of 23 per million.56'2

The demographic of TSCI in New Zealand
has changed over the last 10 years. While
TSCI in men (34 per million) is three
times more frequent than women (11 per
million), the incidence is increasing faster
in women (9% per year) than for men (6%
per year). Epidemiological studies of TSCI
in Japan have also noted a reduced male
predominance, with the male to female
ratio reducing from 4:1 in 1990, to 2:1 more
recently (2004-2013).%5 Over the 10-year
study period the mean age of patients
sustaining a TSCI increased from 43 to 48
years. Concordantly incidence rates in the
older age groups showed the biggest change,
increasing 11% and 10% per year in the
55-74 and >75 age groups respectively.

Over the 10-year study period the leading
causes of TSCI were falls (32%), transport
(32%) and sports (22%). Comparatively, in
1993 the reported leading causes of TSCI
in New Zealand were transport (54%), falls
(24%) and sports (11%).512 The pattern
of decreasing transport-related TSCI and
increasing number of TSCI from falls is

C D BE
. | — I-
46-60 61-75 >75
Age

consistent with other developed coun-
tries.24121415 Age influences aetiology, with
falls more common in older adults (the cause
for 70% of patients over the age of 75), while
transport remains the most frequent mech-
anism in younger (16-30 years) cohorts.

A 2016 systemic review identified
New Zealand as having the third highest
proportion of TSCI as a result of sports
injuries worldwide (behind Russia and Fiji)
based on a rate of 20% reported in 1993.517
This study’s recorded proportion of TSCI due
to sports injuries of 22% remains high and
would maintain New Zealand’s standing in
this comparison. Globally, rugby is respon-
sible for 23% of all sporting-related TSCI
and its popularity in New Zealand has been
suggested as the reason for the high rates
of sporting-related TSCI in this country.’In
1993, Dixon et al’ reported rugby caused
74% of sporting TSCI in New Zealand.® In
comparison we identified team ball sports
(including rugby) to be responsible for 20%
of all sports-related TSCI in New Zealand
over the recent 10-year period.' Interna-
tionally, diving is the most prevalent cause
of sports-related TSCI (35%)'’, however this
was not the case in our New Zealand popu-
lation (18%). Water-related incidents caused
4.6% of all TSCI in New Zealand, a rate
almost half that of Australia (9.0%).!* While
the global rate of TSCI related to cycling
is recorded as 5.5%, we found wheeled
non-motorsport (including cycling and
mountain biking) represented 18% of sport-
ing-related TSCI in New Zealand.'” A recent
study has shown cycling to be increasingly
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popular in New Zealand with hospital
admissions from cycling injuries increasing
17% per year from 2012-2016.%°

Cervical TSCI was the most common level
of injury, occurring in 54% of patients. This
level of injury is more common in older
adults, with 62% of patients over 60 having
a cervical TSCI compared to 47% of patients
aged between 16-30 years. This is consistent
with other global studies, including a
Canadian study that found the proportion
of cervical injuries was 88% in people >75
years, versus 46% in patients aged <35
years.? Our study found cervical injuries
were more common in Pacific Islanders
(76%) and Maori (61%) compared to New
Zealand Europeans (50%). The higher
incidence of cervical TSCI may be due to
anatomical differences in the spine, with
Maori having 1mm and Pacific Islanders
having 2mm smaller cervical canal than
New Zealand Europeans.? Overall, the
majority of patients received surgery for
their TSCI (77%). The highest proportion
of patients who had surgery were in the
younger age groups (89% in under 30 years),
consistent with recent Canadian studies.'?
Low-energy incomplete (particularly AIS D)
cervical TSCI’s are often managed non-op-
eratively and the probable reason for the
lower surgical rates in the older age groups
(66% in >75 years).1?

One key finding of the study was that rates
of TSCI in Maori were 1.8 times greater than
New Zealand Europeans and increasing at
a faster rate than both New Zealand Euro-
peans and Pacific Islanders. Further work
is needed to understand the basis for this
disproportionate representation in Maori,
given Pacific Islanders have a lower rate of
injury despite also having smaller cervical
canals than New Zealand Europeans.

Demographic information from this
study maybe useful to identify preventative
strategies aimed at reducing the numbers
of TSCI. While we did not stratify aeti-
ology data by gender, the increasing rates
in both older adults and female patients
are possibly explained by an increasing
rate of trauma in older adult women from
low energy falls resulting in incomplete
cervical TSCI (eg, central cord syndrome),

a trend noted worldwide.>*131> While the
reason for increasing falls in older adults is

multifactorial, most falls happen at home.
Therefore, programmes to raise awareness
and improve home safety and design are
important to consider in future health
resource allocation.* In addition, a focus
on cycle safety may need to be a priority in
New Zealand.

There seems to have been significant
progress in reducing the number of rugby
and transport-related TSCI. “RugbySmart”
was introduced in New Zealand by Accident
Compensation Corporation (ACC) and
New Zealand Rugby Union (NZRU) in
2001, which focused on educating rugby
participants about physical conditioning,
injury management and safe techniques
in the contact phases of rugby. This coin-
cided with a reduction in the rate of SCI
arising from scrums in rugby union.? In
2007, new rugby scrum laws were imple-
mented, which have been implicated in the
reduced rate of rugby-related TSCI in South
Africa'” and may partly explain the reduced
rate in our study. Further analysis of the
cohort of people injured playing rugby is
planned. The reduction in transport-re-
lated TSCI is postulated to be a result of
improved car safety (seatbelts, air bags etc),
improved roading and more awareness/
advice on road safety.?*!5 Of note, the New
Zealand Ministry of Transport reports a
41% decrease in both morbidity and 50%
reduction in mortality from motor vehicle
crashes from 1993 to 2016.®

The strengths of this study include the
large patient numbers and the 10-year
timeframe. However, the majority of data
were retrospectively gathered and thus
limited by the extent and quality of data
initially recorded and recovered. The
prospective collection of NZSCIR data from
2016 onwards will negate these issues in the
future. The data in this study may underes-
timate the true figures as some TSCI patients
in New Zealand, specifically patients with
minor deficits, are not always referred for
SCI rehabilitation.

This study represents the first signif-
icant epidemiology publication based
on information from the recently estab-
lished NZSCIR. These insights help health
providers understand our current patient
population and have highlighted areas
where further analysis may identify
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opportunities to improve outcomes. It has
initiated further studies on the over-repre-
sentation of Maori patients in this cohort
and the changing status of rugby-related
injuries. It directs health professionals
and funders to anticipate a future where
older adults will make up an increasing
proportion of patients requiring treatment
and rehabilitation. Collecting identical
data to our parent Canadian-wide registry
provides a unique opportunity to contin-
ually compare demographics and treatment
practices on a country-wide basis with a
respected and established international
leader in SCI research.

Conclusion

This study provides the most current,
extensive and accurate epidemiology

review of TSCI in New Zealand and has
identified important demographic trends

in this patient cohort. The incidence of

TSCI is increasing particularly in older
adults, women and Maori. Falls are the

most common cause of TSCI particularly

in older adults, while cervical TSCI are the
most common level of injury, with higher
rates in Maori and Pacific Islanders. We
confirmed a high proportion of sporting-re-
lated TSCI compared to other countries,

with the highest rates in team ball sports

(eg, rugby), individual water sports (eg,
diving) and wheeled non-motorsports (eg,
cycling/mountain biking). Despite previously
recorded high rates of rugby-related TSCI in
New Zealand, these have moderated. Future
New Zealand public health resourcing and
prevention strategies need to be cognisant of
the trends demonstrated.
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Healthcare-associated
Staphylococcus aureus
bacteraemia: time to reduce
the harm caused by a largely
preventable event

Sally A Roberts, Nikki Grae, Sharmini Muttaiyah, Arthur J Morris

ABSTRACT

Staphylococcus aureus disease is associated with significant morbidity and mortality and of concern,
it disproportionally affects Maori and Pacific Peoples. New Zealand has high rates of skin and soft tissue
infection caused by S. aureus. Healthcare-associated S. aureus bacteraemia (HA-SAB) accounts for a
significant proportion of all S. aureus bacteraemia events. Measurement of HA-SAB has been reported in New
Zealand for over 20 years but it has not been linked to quality improvement interventions to reduce the rate.
It has been used as an outcome measure for the Hand Hygiene New Zealand programme; however, a recent
review of submitted data questioned the accuracy of it. This has been addressed. National programmes
such as the Health Quality & Safety Commissions Hand Hygiene New Zealand and the Surgical Site Infection
Improvement programme have led to reduced harm from healthcare-associated infections. Interventions
targeted at reducing the HA-SAB rate, such as bundles of care for insertion and maintenance of vascular
access devices and skin and nasal decolonisation of staphylococci prior to surgery, are urgently required.

taphylococcus aureus disease is asso-
Sciated with significant morbidity and

mortality.! Several studies from Austra-
lia and New Zealand looking at outcomes for
S. aureus bacteraemia (SAB) across all ages
have shown a 30-day all-cause mortality of
20%; highest in the older age group.® Over
the last 30 years in New Zealand, there has
been a relentless increase in the incidence
of skin and soft tissue infection caused by S.
aureus, largely driven by an increase in com-
munity-associated methicillin-susceptible S.
aureus infections.**®

Healthcare-associated S. aureus bacter-
aemia (HA-SAB) is defined as an episode of S.
aureus bacteraemia occurring 48 hours after
hospitalisation (not present or incubating
on admission) or occurs in the context of an
indwelling medical device, within 30 days
of surgery (or 90 days of surgery involving
implantable devices), within 48 hours of a

related invasive instrumentation or incision
or is associated with neutropaenia asso-
ciated with cytotoxic therapy. The onset of
infection for 60-70% of all SAB episodes
occurs in the community, but about half of
these infections are associated with recent
hospitalisation, surgery or a procedure,

or associated with a medical device; most
commonly a vascular access device.* The
more common sources of HA-SAB include
vascular access devices, surgical site infec-
tions, lower respiratory tract infections and
skin and soft tissue infections.*!! Patients
who develop infections often have a longer
length of stay, may die and often require
further interventions contributing to
increased healthcare costs.*

There is significant ethnic disparity
associated with the burden of S. aureus
disease in New Zealand; the incidence of
both invasive and non-invasive S. aureus
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disease, even after adjusting for socioeco-
nomic deprivation, is highest among Maori
and Pacific Peoples. In particular, Maori are
three times more likely and Pacific Peoples
are five times more likely than non-Maori
and non-Pacific peoples to have S. aureus
skin and soft tissue infections.5” For Maori
and Pacific Peoples the rates of SAB are

two and four times that of European New
Zealanders, respectively.??

To quote Florence Nightingale “The very
first requirement in a hospital is that it
should do the sick no harm”. We agree with
this sentiment. Reporting of district health
board (DHB) hospital-acquired bloodstream
infections (BSI) and HA-SAB rates has been
considered an important indicator of quality
of care for over 20 years, but little consid-
eration has been given to implementing
interventions known to reduce the rate of
either. A significant proportion of health-
care-associated infections, such as HA-SAB,
are preventable, and to continue to report
on this in the absence of any national-
ly-led initiatives to reduce these events is
a missed opportunity. The Health Quality
& Safety Commission Infection Prevention
and Control programme has been effective
at improving compliance with hand hygiene
and reducing surgical site infections for hip
and knee arthroplasties and cardiac surgery.
To support our view that action needs to
be taken, we have summarised the history
of healthcare-associated BSI surveillance
in New Zealand, and provided examples
of actions taken to reduce HA-SAB rates in
other jurisdictions. We then recommend the
main interventions that need to be delivered
at a national level to reduce the ongoing
harm caused by HA-SAB.

In New Zealand, hospital-acquired BSI
surveillance was started in the late 1990s to
provide important national data about this
serious and potentially preventable event.
It was established as part of the Key Perfor-
mance Indicators programme set up by the
Crown Company Monitoring and Advisory
Unit in 1999. Subsequently, reporting
shifted to the Ministry of Health’s Hospital
and Health Services Balanced Scorecard
Performance Indicator Framework. The
Australian Council on Healthcare Stan-
dards definition for hospital-acquired blood
stream infections was adopted and episodes
of BSI occurring more than 48 hours after

admission to hospital were included. Within
the health sector the reliability of this data
was questioned because of inconsistencies
in the way district health boards (DHB)
defined such infections and reporting of
results were not viewed as useful.*®

In the early 2000s, surveillance was
restricted to monitoring of HA-SAB
episodes only. As with the previous surveil-
lance programme the case definition was
provided but no training or monitoring of
the application of the case definition was
incorporated into the programme. Both
the Ministry of Health’s National Quality
Improvement Programme (NQIP) hand
hygiene project and the Health Quality and
Safety Commission’s (the ‘Commission’)
Hand Hygiene New Zealand programme
have subsequently used the reported
HA-SAB rate as the outcome marker for their
programmes. Improvement in hand hygiene
compliance was matched with improvement
in the HA-SAB rate at Auckland DHB but this
has not been replicated at a national level
despite significant improvements in hand
hygiene compliance.!#1

In 2017 the Commission assessed the
accuracy of individual DHB reporting of
the denominator (bed-days) for the HA-SAB
rate. Analysis revealed inconsistencies in
reported numbers; both under- and over-re-
porting of bed days so it decided that the
denominator data would be obtained from
the National Minimum Data Set (NMDS).
The Commission developed an implemen-
tation guide to support and standardise the
application of the definition, which included
flow charts and a set of clinical scenarios
providing guidance on how to apply the
HA-SAB definition.'® Webinars were held
to educate and support consistency in the
application of the definition. This was
in keeping with the recommendation by
World Health Organization guidance on
core competencies of infection prevention
and control programmes that “a national
training programme for performing surveil-
lance should be established to ensure the
appropriate and consistent application of
national surveillance guidelines and corre-
sponding implementation toolkits”.'

Following this work the aggregated
national rate of HA-SAB has increased and
remains stable at a rate of 0.13 HA-SAB per
1,000 bed days (Figure 1). The increase can
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Figure 1: Outcome marker, healthcare-associated Staphylococcus aureus bacteraemia per 1,000 bed

days by month, March 2012-March 2019.
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be attributed to increased HA-SAB rates at
several referral DHB.

The rate of HA-SAB is used as a national
performance indicator in countries
such as Australia and Scotland, and as a
measurement of the process of care to
improve outcomes for patients with SAB by
individual hospitals in other countries.'®!

In 2008 the Australian Health Ministers
endorsed the reporting of HA-SAB cases
occurring in public hospitals by states and
territories as part of performance reporting
under the National Healthcare Agreement.
The performance benchmark for public
HA-SAB was set at no more than 2.0 per
10,000 days of patient care for acute care
public hospitals by 2011-12 in each state and
territory.'* Between 2012-13 and 2015-16
the rate of hospital-associated SAB has
decreased from 0.94 cases to 0.74 cases per
10,000 days of patient care. The overall rate
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of HA-SAB in all public hospitals in Australia
for 2016-17 was 0.76 cases per 10,000 days
of patient care.'®

The burden of HA-SAB in Australia sits
within principal referral hospitals. Principal
referral hospitals provide a very broad range
of highly-specialised services and have large
patient volumes. These hospitals accounted
for 54% of all events and for 37% of patient
care under surveillance and in 2016-17 the
rate ranged from 1.01-1.23 HA-SAB cases per
10,000 days of patient care. Unlike Australia,
there has been no subset analysis of New
Zealand HA-SAB events based on hospital
size or complexity to determine where the
burden of diseases is located.

Despite similarities between the definition
used for determining the rate of HA-SAB in
Australia and HA-SAB in New Zealand the
two rates are not comparable for a number
of reasons. Firstly, a significant proportion
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of hospital beds in Australia are within the
private sector; in the 2016-17 reporting
period a total of 89 private hospitals
reported HA-SAB data accounting for only
14.1% of all known private hospitals.’® The
national HA-SAB rate in private hospitals
who had reported data was lower than the
national benchmark at 0.38 cases per 10,000
days of patient care. Secondly, patients in
Australia can move between privately and
publicly funded care with limited linkage
of the care provided. In contrast, in New
Zealand there are a limited number of
private surgical beds, and in situations
where complications arise the patient is
often transferred to or re-admitted to a DHB
hospital. And thirdly, New Zealanders have
a national health index number and this
allows individuals to be uniquely identified
for the purposes of treatment and care, and
for maintaining medical records in DHB
hospitals. This supports sharing of infor-
mation between DHB healthcare providers
about events such as HA-SAB.

Healthcare-associated infections were
nominated as a priority area by the
Australian Commission for Safety and
Quality in Health Care (ACSQHC) and a
range of national and local initiatives have
been established to reduce the occurrence
with leadership provided by ACSQHC.
These initiatives include a national hand
hygiene improvement programme, Hand
Hygiene Australia, national infection
control guidance which includes infor-
mation on managing medical devices such
as vascular access devices and urinary
catheters, building capacity to address
skill and knowledge gaps, an antimicrobial
stewardship initiative and a national
surveillance initiative to monitor health-
care-associated infections.

Likewise, in 2010 when the Commission
was established the infection prevention
and control programme was one of the first
programmes implemented. This led to the
reinvigoration of the Hand Hygiene New
Zealand programme, a national initiative
to reduce central line associated blood
stream infections in intensive care and high
dependency units in New Zealand, Target
CLAB Zero, and the establishment of a
national surgical site infection improvement
programme.?-25

The recent work to improve the consis-
tency of the application of the HA-SAB
definition has resulted in a more accurate
outcome measure to monitor improvement
in response to these quality improvement
initiatives. Hand hygiene plays a significant
role in reducing the transmission of bacteria
between patients and surfaces within a
healthcare setting. The Hand Hygiene
Australia programme has shown a reduction
in HA-SAB in Australian hospitals eight years
after implementation.?® Hospitals where a
number of improvement interventions have
been implemented have shown sustained
reductions in methicillin-resistant SAB.?’

It should be acknowledged that improving
hand hygiene compliance alone is not the
only activity associated with a reduction in
HA-SAB rates. Unpublished New Zealand
data indicates that about 50% of all HA-SAB
are associated with vascular access devices,
and 20% are associated with surgery or
other procedures (personal communi-
cation, N. Grae). About 15% have no clear
source. Interventions shown to improve the
adherence to best practice for the insertion
and maintenance of central and peripheral
vascular access devices are associated

with reduced HA-SAB.282° More recently

the Commission has piloted a perioper-
ative staphylococcal decolonisation bundle,
termed ‘the anti-staph bundle’, to reduce the
risk of S. aureus surgical site infections in
patients undergoing cardiac surgery and hip
and knee arthroplasties. Preliminary results
look promising (personal communication, N.
Grae) and are in keeping with the research
showing that anti-staph bundles reduce S.
aureus infections.*

In conjunction with sustaining hand
hygiene compliance other quality
improvement initiatives targeting interven-
tions known to reduce HA-SAB are required.
The major areas for improvement in process
are the use of vascular access devices; espe-
cially long-term central vascular devices and
peripheral intravascular catheters (PIC). The
latter devices are in common use; nearly
half of all adult inpatients at Auckland
District Health Board have a PIC, of which
20% had no apparent clinical indication
(personal communication, S. Muttaiyah).
Implementation of the ‘anti-staph bundle’
as part of the perioperative care for a wider
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range of surgical procedures and across all
DHBs should also be considered. This inter-
vention has been shown to reduce SSI rates
and is cost-effective.3!

Maori carry an unacceptable burden of S.
aureus disease and we need to work in part-
nership with Maori to reduce this inequity
both at a secondary and primary healthcare
level.58 Maori children have higher rates of
colonisation with S. aureus and as a conse-
quence, higher rates of skin and soft tissue
infection.®? There is limited knowledge
about the rate of S. aureus colonisation in
adults in New Zealand. One study of mostly
young people (age range 15-24) showed
that 18% had nasal colonisation with S.
aureus but the study had a number of
limitations.?®* We argue that adults residing
in households with children colonised with
S. aureus may also have higher rates of S.
aureus colonisation increasing their risk of
healthcare-associated S. aureus infection
should they require admission. Colonisation
with S. aureus increases the risk of surgical
site infections three- to ten-fold.3* A better
understanding of the S. aureus colonisation
across all age and ethnic groups is required
to better inform prevention strategies.

To reduce the burden of healthcare-asso-
ciated infections caused by S. aureus in New

Zealand there needs to be a commitment at
a national level to implement interventions
aimed at reducing them. A collaborative
quality improvement approach should be
taken to share expertise and experiences
across all DHBs and the private surgical
hospital sector; the production of guide-
lines alone will not be effective. National
programmes such as ‘Target CLAB Zero’ and
the SSII programme have shown reduced
harm to patients and similar initiatives to
reduce peripheral vascular access device
infections are needed. These programmes
should be linked across primary, secondary
and tertiary care and be co-designed with
consumers to increase the likelihood of
success. In conjunction there needs to be an
increased focus on improving skin care in
young New Zealanders, particularly young
Maori and Pacific children. In healthcare
settings the most obvious areas to target
include the practices of inserting and
maintaining vascular access devices and
reducing skin colonisation with S. aureus
prior to any surgery.

Reducing the rates of HA-SAB is crucial
to improve the outcomes for all accessing
healthcare in New Zealand. No more need
for counting: time for action.
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Nutrition guidelines for
dental care vs the evidence:
is there a disconnect?

Sarah Hancock, Caryn Zinn, Grant Schofield, Simon Thornley

ABSTRACT

Dental caries is the most common chronic childhood disease in New Zealand. Concurrently, obesity and
related chronic metabolic diseases are the most challenging public health problems of modern times.
There is considerable evidence that a common dietary behaviour—high frequency consumption of sugar-
and starch-containing foods—is the principal aetiological factor for both dental caries, and presentation
of children and young people with increased adiposity or obesity. Conversely, consumption of full-fat
dairy products by children and young people is associated with reduced risks of dental caries and obesity.
Government-endorsed dietary guidelines for young people correctly provide recommendations to
decrease intake of high-sugar foods. However, recommendations are provided to increase the frequency
of consumption of sugar- and starch-containing foods as children age, and to choose low-fat dairy
produce. We contend that this advice directly contradicts evidence of the dietary causes of both dental
caries and obesity. This advice also does not reflect evidence regarding observed associations between
the consumption of full-fat dairy produce and reduced dental caries and obesity. We present evidence
to support our contention that important elements of New Zealand’s dietary guidelines have been
established without due consideration of the entirety of the evidence, including that which is updated,
recent or evolutionarily. Given the epidemics of dental caries and metabolic disease are ongoing public
health challenges in New Zealand and share common dietary causes, guidelines for healthy eating should
limit refined sugar- and starch-containing foods and encourage intake of full-fat dairy items.

ental caries is the most common children® and obesity in older children.*
chronic childhood disease in New It is proposed that the consumption of
ultra-processed sugars and starches leads

Zealand.! The most recent data from

the Ministry of Health (MOH) showed that
40.5% of five-year-old children were diag-
nosed with dental caries in 2017, with a
higher prevalence observed among Maori
and Pacific children compared to children of
other ethnicities. In addition, New Zealand is
experiencing an obesity epidemic; New Zea-
landers are the third most overweight and
obese population among countries included
in the OECD.? Approximately 67% of all New
Zealanders over 15 years of age are over-
weight and the prevalence of obesity is 27%.!

There is now increasing scientific and
public health debate that the common
dietary behaviour—the high frequency
consumption of sugar and starches and a
concurrent reduced intake of nutrient-rich
whole foods—is central to the development
of dental caries, malnutrition in young

to increased insulin secretion and dysreg-
ulation of the satiety hormone leptin,
resulting in a cycle of increased hunger and
frequent food consumption that promotes
weight gain.> MOH-endorsed dietary guide-
lines for healthy eating in children and
young people in New Zealand for healthy
weight-management® correctly includes
advice to limit consumption of high-sugar
foods. However, these guidelines include
advice for children and young people to
derive most of their energy from grain-
based foods and to increase the frequency
of consumption of these foods as children
move into adolescence. In addition, recom-
mendations to consume dairy products
involve promotion of low-fat options,
despite evidence that consumption of full-fat
dairy products is associated with benefits
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for both oral health,” and in weight status
and markers of cardiometabolic health in
children and adolescents.® Policy in New
Zealand for dental health is focused on
prevention of caries in young children with
a substantial emphasis on oral hygiene
promotion, and recommendations for the
consumption of a diet that broadly follows
MOH guidelines.

We contend that such recommendations
do not reflect the best available evidence
for both healthy weight management
and maintenance of optimal oral health.
Given dental caries is the most common
chronic childhood disease in New Zealand,
it is imperative that recommendations for
healthy eating for New Zealanders reflect
the evidence around diet and nutrition for
the prevention of dental caries alongside
that for other conditions. The consideration
of the hormonal theory of metabolic health
may resolve the apparent contradictions
between the evidence of dietary causes of
caries and obesity, and advice provided
in dietary guidelines. What follows is an
appraisal of the evidence and the state of
the current dietary guidelines for children
and young people relating to three key areas
of diet in dental caries and obesity—sugar,
sugar and starch, and full-fat dairy products.

Diet and dental caries

Dental caries can be defined as the
localised destruction of susceptible dental
hard tissues by the acidic by-products from
bacterial metabolism of fermentable carbo-
hydrates.? Carious lesions on teeth form
through a complex interaction between
acid-producing bacteria and consumption
of fermentable sugars and is influenced by
a range of host factors including saliva and
dental plaque. Reports from the MOH from
2017 indicate that 40.5% of New Zealand
children present with dental caries at age
five years. Further, the prevalence of caries
measured in young adolescents in New
Zealand is estimated to be 38.6%.!

The relationship between high dietary
intakes of sugar (sucrose) and dental caries
is well established. An extensive systematic
review of the relationship between sugar
intake and dental caries was conducted
by Moynihan and Kelly.* Positive associa-
tions between free sugar intake and dental
caries were found in 42 out of 50 studies in
children, and in all five studies of adults.

These links are both epidemiologically and
biologically indicated through several lines
of evidence, including studies on the action
of bacteria that reside in the oral cavity

on a range of sugars in the mouth." Time-
series analyses of country-level datasets
show low levels of dental caries prior to the
consumption of refined sugar, and with-
in-person observational studies also show
the central role of sugar in the aetiology of
dental caries.?

Other fermentable carbohydrates, partic-
ularly sugar- and starch-containing foods
are also associated with an increased risk of
dental caries. In the Western diet, processed
starches are found in a wide range of foods
and constitute a high percentage of total
dietary carbohydrate.® Studies of the human
PH response to a range of starches and
enamel/dentin demineralisation show that
both sugars and starches are associated
with cariogenic activity.!? The total time
that plaque pH remains below critical levels
of 5.5 upon exposure to processed starch-
and sugar-containing foods exceeded that
of foods containing high levels of sucrose
alone. Through this extended retention of
starch-derived sugars in plaque, the effects
of other simultaneously present sugars
may be prolonged; in which event the
consumption of starch has a co-cariogenic
effect with that of other sugars. The results
from prospective cohort studies show that
foods with a relatively low level of sugar but
a high proportion of starch were associated
with increased caries risk,” and starch has
been identified as an effects modifier in
the relationship between dental caries and
foods with low sugar levels.”

Conversely, results from prospective
cohort studies”3 and systematic reviews
indicate that consumption of full-fat dairy
products by children and young people
is associated with reduced risks of dental
caries and obesity. Neutral or inverse associ-
ations were observed in a systematic review
by Dror and Allen'* between consumption
of milk and dairy products in children
and adolescents and dental caries inci-
dence, body fatness and hypertension.'* In
addition, dairy product intake was asso-
ciated with benefits for bone mineralisation
and blood pressure. A recent systematic
review of 43 cross-sectional studies and 31
prospective studies by Dougkas et al® found
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that intake of milk and other dairy products
are consistently found to be either not asso-
ciated or inversely associated with obesity
and indicators of adiposity in children, and
that there is little evidence to support advice
to limit consumption of dairy products

for children on the grounds that they may
promote obesity.® Another review by Guo

et al”® found a neutral or moderate inverse
association between dairy consumption and
the risk of developing type-2 diabetes.

The main strategy for the prevention of
tooth decay adopted worldwide has been
to target children, on the assumption that if
caries is prevented in this group, the burden
of dental disease would be reduced for all.
Strategies for oral health promotion in New
Zealand include teaching effective oral
hygiene practices, facilitating early access
to preventative dental services, promoting
use of topical fluorides in toothpaste and
promoting healthy eating. However, young
New Zealanders present with caries, despite
the promotion of a range of oral healthcare
practices for the prevention of tooth decay,
and caries increases through adolescence
and adulthood.'® The focus of conven-
tional dental treatment is primarily on the
endpoint of disease and remedial work."’
We argue that the current dental delivery
system is not effective in achieving health
improvements because this approach
does not fully consider the primary cause
of disease, the impact of diet and dietary
behaviours on dental caries, and the
common risk factors for dental caries, other
oral diseases and obesity.

Dental caries, obesity and common

risk factors

There is mixed evidence about the rela-
tionship between the prevalence of dental
caries and obesity in children and adoles-
cents. On the one hand, studies in young
children have shown that early childhood
caries are associated with reduced growth
and malnutrition due to insufficient
consumption of nutrient-rich food to
meet the metabolic and growth needs of
children less than two years of age.'® On
the other hand, there are stronger associa-
tions observed between dental caries, and
increased adiposity and obesity in older
children and adolescents. Several systematic
reviews have examined the cross-sectional
relationship between dental caries and

increased adiposity using anthropometric
measures, including body mass index

(BMI) and waist-hip ratio.’ Hayden et al?®
reported a statistically significant rela-
tionship between adolescent obesity and
dental caries (effect size 0.104, p=0.049).%°
Similarly, in Chen et al,?! sensitivity analysis
work showed obese individuals presented
with more dental caries than normal-weight
children in their primary teeth (WMD 0.52,
95% CI 0.17 to 0.87, p=0.026). Finally, in a
recent prospective cohort study by Li et al,
longitudinal associations were observed
between dental caries and central obesity
measured by a waist-hip ratio among adoles-
cents aged 15-18 years.?

An important caveat when evaluating
studies of food consumption, dental caries
and obesity, is that much of the evidence
comes from cross-sectional and prospective
cohort studies. Hence, the observed correla-
tions and relationships cannot be regarded
as causal and the findings should be inter-
preted with some caution.

There is emerging evidence that the
‘calories in, calories out’ model of healthy
weight management is too simplistic and
ignores the complex nutritional, meta-
bolic and hormonal effects of food. The
complex hormonal, neural and microbial
feedback systems are likely to be critical
in the regulation of satiety, energy parti-
tioning and consequently, body composition.
Very young children with decayed teeth
may not achieve satiety from meals
comprised of a high proportion of nutri-
ent-poor, processed foods, which in turn
could then lead to between-meal snacking,*
and abnormally high levels of insulin
secretion.’ High levels of insulin production
are also associated with the disruption of
the satiety hormone leptin, which regu-
lates energy balance and inhibits hunger
by signalling to the brain when satiety is
achieved from food consumption.’ The
consequence of the disruption to leptin
promotes a cycle in which hunger and food
consumption increases, leading to weight
gain.’ Another point is that the frequent
consumption of refined snacks comprising
sugar and starches is also associated with
food addiction characterised by similar
behavioural, neurochemical and brain
activation responses similar to those of
substance abuse.*
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Treatments for obesity include dietary
interventions, medication, advice to engage
in physical exercise, and for morbid obesity:
bariatric surgery. There is general agreement
within the scientific literature that effective
interventions for obesity should comprise
dietary interventions to improve metabolic
health and achieve weight loss through the
consumption of nutrient-rich whole foods,?
long acknowledged to be associated with
benefits for dental health and longevity in
studies of dietary lifestyles both evolution-
arily and modern.2

The predominant dietary prescription in
weight loss trials and considered as “best
practice” by the MOH is a diet based on a
moderate-to-high carbohydrate, moderate
protein and low fat intake, with a specific
restriction on saturated fat, in the context
of an energy deficit.2? However, there is
compelling evidence from randomised
controlled trials that a restricted carbohy-
drate intake improves adiposity, glucose
metabolism and lipid markers over and
above that of the mainstream guidance
system.?® These results suggest that a carbo-
hydrate-restriction model should feature
prominently in the guidance strategy for
promoting health and managing health
conditions, and perhaps even be considered
the first-line approach in the management of
obesity. This approach typically includes less
frequent eating, which may impart a dual
benefit for caries prevention.

Dietary advice in New Zealand,
and contradictions with scientific

evidence

New Zealand dietary recommendations
for both optimal oral health and weight
management usually include advice to
adhere to mainstream food and nutrition
guidelines. “The Food and Nutrition Guide-
lines for Healthy Children and Young People
(Aged 2-18 years)” are derived from a back-
ground paper produced with the purpose
of providing background information for
health practitioners who provide nutrition
advice and develop nutrition programmes.¢
These guidelines, endorsed by the MOH,
also provide the basis for developing health
education resources that are for use by the
general public and focus on this age group.

A significant feature of these guidelines is
advice to prepare foods or choose pre-pre-
pared foods that are low in sugar, especially

added, and to limit the intake of drinks
such as cordials, fizzy drinks (including diet
drinks and sports drinks) and refined clear
fruit juices. The authors of the guidelines
recognise that foods high in sugar generally
provide very few vitamins and minerals
relative to their energy content and that
limiting consumption of these foods can be
difficult because they are widely available,
often inexpensive and heavily marketed to
children and young people. The guideline
authors also correctly acknowledged the
displacement of healthier foods from the
diet, given that these foods and drinks
contribute to 20% of total energy intake.

However, features of these recommen-
dations are the inclusion of cereals and
other processed carbohydrates including
breads and baked goods, and strong encour-
agement to consume low-fat dairy products
wherever possible. Additional advice is
provided for increasing the frequency of
consumption of carbohydrate-containing
foods for young people. The advice offered
in these guidelines supports high and
frequent consumption of carbohydrates.
This means that promoted foods include
processed items such as breads and cereals,
as defined by the NOVA classification system
which classifies foods in relation to their
degree of processing.? Further, included
in the MOH food suggestions are refined
carbohydrates (such as cornflakes) and
foods listed in the highest NOVA category
of ultra-processed foods, such as plain
sweet biscuits and tortillas. This advice for
children contradicts evidence of the dietary
causes of dental caries and contradicts
the nutritional, metabolic and hormonal
theory of metabolic health as the cause of
obesity. Consumption of breads, cereals
and other ultra-processed refined sugar-
and starch-containing foods are associated
with dental caries,’ is implicated in insulin
resistance’ and is associated with obesity in
older children and adolescents.?

Since the introduction of dietary guide-
lines to reduce fat consumption, data from
a range of reviews suggests the replacement
of saturated fat with sugars and starches
are correlated with worldwide obesity and
diabetes epidemics.?** Recommendations to
consume low-fat dairy products were based
on the hypothesis that saturated fats were
the primary dietary cause of cardiovascular
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disease. Although the anti-cariogenic prop-
erties of milk products are acknowledged

in the guidelines, recommendations about
dairy intake promote low-fat dairy products,
in direct opposition to epidemiological
evidence. Full-fat dairy products have not
been associated with obesity in child and

adolescent populations, and studies indicate

that whole milk consumption is associated
with favourable effects on body composition
and lipid profiles of children.?!* In Table

1, specific recommendations provided in

the guidelines that relate to healthy eating
for weight management and prevention of
dental caries are summarised.

Table 1: Specific food and nutrition guidelines for healthy eating in children and young people pertaining to dietary
factors and evidence for prevention of obesity and dental caries in young people.

Dietary factor

Weight management

Optimal oral health

Carbohydrate | “Eat a variety of foods from each of the four major food “Eat a combination of foods at each meal,
intake groups each day...” including whole grains...”
+ ...breads and cereals, increasing wholegrain prod-
ucts as children increase in age. “Good oral hygiene and minimising intake
of cariogenic foods and drinks are key
behaviours in preventing dental caries.”
Recommendations for the “breads and cereals“ food group
Specific foods included Recommendation (per day) Serving size examples
All breads, cereals, rice Pre-schoolers: at least 1 medium slice of bread (26 g)
and pasta (increasing 4 servings 1roll (50 g)
wholegrain options as Children: at least 5 servings 1 pita pocket or tortilla (50-80 g)
children age) Young people: at least 2 breakfast wheat biscuits (34 g)
6 servings 2 cup muesli (55 g) Y2 cup porridge (130g)
1 cup cornflakes (30 g)
1 cup cooked pasta or rice (150 g)
4 grainy crackers (40 g)
2 plain sweet biscuits (14 g)
1 cup plain popcorn
Fatintake Weight management Optimal oral health

“Eat a variety of foods from each of the four major food

groups each day...

«  milk and milk products or suitable alternatives,

preferably reduced or low-fat options.

“Reduced or low-fat milk and milk products are the

best choices because these foods include less saturated

fat, and often more protein and calcium than high-fat

alternatives.”

“Eat a combination of foods at each meal,
including whole grains, vegetables and
fruit”

“Anti-cariogenic foods and drinks are
those that promote tooth remineralisa-
tion. They include foods high in calcium,
phosphate and protein, such as milk and
milk products.”

Recommendations for the “milk and m

ilk products“ food group

Specific foods included

Recommendation (per day)

Serving size examples

Milk (includes calci-
um-fortified milk alter-
natives), cheese and
yoghurt (choose low-fat
options)

Pre-schoolers and children:
at least 2-3 servings

Young people: at least

3 servings

Glass of milk or calcium-fortified milk
alternative (250 ml), one pot of yoghurt
(150 g) 2 slices of cheese (40 g)
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Table 2: Specific food and nutrition guidelines for healthy eating in children and young people relating

to meal patterns and evidence for prevention of obesity and dental caries in young people.

Weight management

Optimal oral health

Food
consumption
frequency

“Three meals and two to three small
snacks, at regular times during the day,
are recommended for children and
young people.”

“Continuous eating or ‘grazing’ is not
recommended.”

“Examples of healthy and nutritious
snacks are: fruit, yoghurt, vegetable
sticks with a low-fat dip (eg, hummus or
yoghurt-based dips), mini-sandwiches,
mini homemade ‘pizzas’, ‘mousetraps’
(toasted cheese and yeast extract
spread on bread), nuts and milk.”

“Have no more than six meals (including
snacks) per day to allow time for teeth to
re-mineralise between meals.”

“Choose snacks such as yoghurt and
cheese, which are low in fermentable
carbohydrate and promote tooth remin-
eralisation.”

“Limit sugary foods and drinks, espe-
cially those that remain in the mouth
for an extended time or are more likely
to stick to teeth, for example, hard or
chewy sweets, dried fruit, roll-ups and
lollipops.”

Part 2 of “The Food and Nutrition Guide-
lines for Healthy Children and Young People
(Aged 2-18 years)”® outlines recommen-
dations for meal patterns of New Zealand
children and young people. Three meals
plus 2-3 small snacks are recommended
during the day at regular times for children
and young people. Examples of healthy
and nutritious snacks are, according to
the guideline: fruit, yoghurt, vegetable
sticks with a low-fat dip (eg, hummus or
yoghurt-based dips), mini homemade
‘pizzas’, ‘mousetraps’ (toasted cheese and
yeast extract spread on bread), nuts and
milk. Frequent consumption of carbohy-
drate-containing foods is also associated
with increases in insulin production,
down-regulation of leptin hormone action
and consequent metabolic dysregulation
that promotes an increase in appetite and
an alteration of weight homeostasis towards
weight gain."’

The recommendation to consume food
at a frequency of up to six eating occa-
sions daily contradicts a well-established
body of evidence showing a strong rela-
tionship between a high-frequency food
consumption, and dental caries and the
onset of obesity in young people. The
inclusion of mini sandwiches and mini
homemade “pizzas” as recommended

snack foods is also questionable given the
high carbohydrate load of these foods.

This advice is not informed by evidence
that shows clear relationships between

the frequent intake of fermentable carbo-
hydrates and the increased risk of dental
caries, and other disorders attributable to
a high carbohydrate diet. On the contrary,
we could find no direct evidence to support
both increased consumption of wholegrain
products as children age, and to eat from
four food groups as stipulated in the guide-
lines outlined in Table 1. We could not find
evidence to support the recommended daily
consumption of four, five and six servings
per day of breads and cereals of breads for
pre-schoolers, children and young people,
respectively. In addition, given the anti-car-
iogenic properties of milk and other full-fat
dairy products above, the advice to consume
carbohydrate-containing foods as snacks
rather than dairy-based food items is likely
to be counterproductive.

Conclusions

In conclusion, we have presented evidence
that the consumption of foods containing
sugar and starches is the principal aeti-
ological factor in dental caries. Intake of
these foods are implicated in the increased
prevalence of both malnutrition and obesity
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in children and young people. However, the
guidelines for “healthy eating” for children
and young people have been produced
without consideration of the entirety of
evidence relating to the role of not only
sugars but also starches, in the aetiology

of dental caries and obesity. Furthermore,
the evidence relating to reductions in
dental caries and adiposity, and markers

of cardiometabolic health in children with
higher intakes of full-fat dairy products is
not reflected in national guidelines. Not only
do the dietary guidelines not incorporate
the available evidence on healthy eating to
prevent dental caries and obesity in young

New Zealanders, much of the advice contra-
dicts epidemiological evidence relating to
risk factors for dental caries and obesity.
Given that the epidemics of dental caries
and obesity are a significant and ongoing
public health challenge in New Zealand, it
is imperative that the guidelines for healthy
eating for young New Zealanders incor-
porate the best dietary advice to improve
their health. It is time to update the guide-
lines and include a dental focus to limit
sugar and starch intake and encourage
intake of full-fat dairy products to prevent
the epidemics of dental caries and obesity,
which share a common cause.
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Osteomyelitis following
an undisplaced basal skull
fracture

Kate Seddon, Christopher Low

entral skull base osteomyelitis is usu-
Cally associated with malignant otitis

externa or iatrogenic trauma, although
cases without these precipitants have been
described in at-risk patients (ie, diabetic,
immunocompromised).’* We are not aware
of any reported cases of central skull base
osteomyelitis following an undisplaced frac-
ture of the temporal bone.

Case report

A 71-year-old male presented with an
undisplaced fracture of the right squa-
mo-mastoid portion of the temporal bone
on CT scan, following an accidental fall. He
is on insulin for type 2 diabetes. On clinical
examination, he had a GCS 15/15 and a
right haemotympanum. He was observed
in a neurosurgical tertiary unit and was
discharged after 10 uneventful days.

He re-presented the next day with a head
injury following another fall. Clinically, he
had incomplete cranial nerves IV and VII
palsy and a right hearing loss with a perfo-
rated right tympanic membrane. A repeat
CT head and an MRI showed a new acute
subdural haemorrhage and extension of the
basal skull fractures to the sphenoid sinus
and pterygoid plate.

He was discharged with a low-grade right
earache and non-specific headache. His right
ear drum healed within weeks, with ongoing
middle ear effusion. Neurologist and maxil-
lofacial surgical opinion found no specific
cause of his pains.

Eight months later he presented with
gradual worsening of his headaches and

fevers; he was treated empirically with

systemic antibiotics for suspicion of menin-
gitis. The treatment was discontinued when
the lumbar puncture results were negative.

A month later he was readmitted with
progressive worsening and severe head-
aches with raised inflammatory markers
(CRP 107, WBC 14.0, Neut 11.8). He had
bilateral ear effusions but no abnor-
mality of the ear canals. An MRI brain
and high-resolution contrast-CT head
showed inflammation and destruction of
the right central skull base with an asso-
ciated soft tissue swelling and sigmoid sinus
thrombosis, consistent with central skull
base osteomyelitis. He was started on an
eight-week course of IV metronidazole and
cefepime. His headaches and inflammatory
markers improved dramatically.

Discussion

Central skull base osteomyelitis is usually
associated with malignant otitis externa or
a complication of an invasive procedure.
Cases without these precipitants have
been reported, with the source of infection
hypothesised as arising from the sinuses
or blood.® Patients often have systemic risk
factors,® two of which were present in this
case: diabetes and old age.

The most common symptom of skull base
osteomyelitis is non-specific headache, which
can delay diagnosis, as in this case. Addi-
tional symptoms arise from complications;
including cranial neuropathies, thrombosis
and meningitis, which often occur late in
the disease course.? In many cases inflam-
matory markers are normal;> however,
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raised markers in our patient increased the
suspicion of an occult infection.

Often blood cultures are negative and the
pathogen is not identified. Previous cases
associated with malignant otitis externa
have often found Pseudomonas aeru-
ginosa and gram-positive bacteria to be the
common pathogens.!?

CT imaging is generally regarded as a poor
diagnostic modality for skull base osteo-
myelitis. MRI is the modality of choice? and

helped to clinch the diagnosis in this case
(Figure 1). Scans that are helpful in moni-
toring the progress of the treatment include
WBC-labelled scans, gallium scintigraphy
and PET-CT.

Osteomyelitis is treated aggressively with
long-term IV antibiotics, with or without
surgical debridement.* The antibiotic of
choice is usually broad spectrum when the
organism is not identified.

Figure 1: CT head taken following the patient’s second fall. Right-sided otic sparing undisplaced fracture
of the right squamo-mastoid portion of the temporal bone (1), extending to the sphenoid sinus (contain-
ing air fluid level) (2).
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Figure 2: CT head taken nine months after initial presentation. Soft tissue swelling anterior to the clivus
(1), bony destruction anterior right sided aspect of clivus (2). Typical appearance of central skull base
osteomyelitis.

Figure 3: MRI brain (T1) taken nine months after initial presentation. Enhancement of the skull base
and anterior soft tissue (1), loss of cortical bone right sided clivus (2), right sigmoid sinus thrombus (3).
Typical appearance of central skull base osteomyelitis.
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The projected burden
of knee osteoarthritis in
New Zealand: healthcare

expenditure and total joint
provision—a response

Haxby Abbott, Ross Wilson

e thank Professors Gywnne-Jones
and Hooper for their correspon-
dence in regard to our projections

of demand for total knee joint replacement
(TKR) to 2013-2038.! They are correct that
the estimates are based on the first TKR, and
any revision of that TKR, for primary osteoar-
thritis (OA) in the population resident in New
Zealand as of 2013. The estimates do not in-
clude unicompartmental knee replacements
(UKR), subsequent contralateral TKR or TKR
for indications other than primary OA.

The main purpose of our analysis was to
investigate to what extent healthcare costs
(including TKR demand) will increase as a
result of increasing population obesity in
New Zealand.? This focus required delim-
iting the population to that for which we had
reliable population data and evidence of the
association between obesity, OA and those
effects. These delimitations were reported in
the paper (and its supplementary material),
and our correspondents are right to point
out that they must be explicitly acknowl-
edged when interpreting the estimates, such
as when making important decisions about
workforce planning and formulating strat-
egies for mitigating the public health burden
of OA. Based on our reported proportional
increases, the total number of knee replace-
ments required by 2038 may exceed 13,300,
an increase of around 6,000 or more than
80% from 2013.

It is worth noting, as reported in our
paper, that our projections are based on
increasing demand for TKR due to projected
changes in population ageing and obesity

rates, and do not capture “supply side”
changes in health sector funding or ability to
perform the number of surgeries required.
The significant increase in funding for
elective orthopaedic surgeries ($30 million
over three years) made in Budget 2015
explains much of the remaining difference
(after accounting for our inclusion criteria
as above) between projected and actual
provision of TKR in 2017.

We agree with our correspondents’ inter-
pretation, as originally made by Hooper et
al,® that continuing to meet the increasing
demand for provision of TKR in New Zealand
will be enormously challenging, even insur-
mountable, based on these independently
validated current projections.* When
taking into account the additional surgeries
demanded by indications outside our base
case delimitations (ie, subsequent contra-
lateral TKR surgeries [around 25% of TKRs?],
UKR surgeries and arthroplasties for reasons
other than primary OA, eg, rheumatoid
arthritis, trauma, other pathology etc. [which
account for around 15% of TKRs?]), the impli-
cations for workforce training and health
system planning are stark.

The projected future burden of OA is
alarming. Among the top 20 causes of
disability-related life-years lost in adults,
many (such as cardiovascular causes and
cancer) have shown decreases between
1990 and 2018, but OA has shown among
the greatest rises.’ This is largely driven by
people living longer with OA, rising obesity
rates, increasing injury rates and earlier
onset of OA. Restricted relative supply of
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TKR would further add to the tally. Acknowl-
edging that OA is a chronic, long-term
condition, it is clear that a unidimensional,
ambulance-at-the-bottom-of-the-cliff
approach will not be adequate. We agree
with our correspondents that a more coor-

for advanced-stage OA, all have an important
role in the management of knee OA.

Our research centre plans to host a New
Zealand Osteoarthritis Summit in June 2020,
where attendees will propose and plan a
course of action to help address the rising

dinated approach that includes prevention,
public health initiatives and effective
non-operative treatments, including body-
weight management and exercise therapy
at the early- and mid-stages of OA, as well as
adequate provision of optimally-timed TKR

burden of OA, and the response to it of the
New Zealand public healthcare system. We
invite representatives from orthopaedic
surgery and all other interested parties to
collaborate with us in this initiative.
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100 YEARS AGO

A Case of Melaena Neanatorum

By ALEX. T. McCAW, F.R.C.S.

he following case of melaena neona-
Ttorum may be of interest, after Dr.

Horrax’s case published in your issue
of December:—

The child, a female, well formed, weighing
nine pounds, was delivered without forceps,
after a normal labour.

The mother, aged 36, is healthy, except for
a history of furunculosis and a uterus with
multiple fibroids.

This is her second child, the first being a
healthy boy now three and a-half years old.

Immediately after birth the child was a
good colour, but movements and cry were
less marked than usual and the breathing
seemed shallow. About an hour after birth
the child became deeply cyanosed, the veins
were distended, and the breathing sounded
asthmatical.

I could get no mucus from the respiratory
tract, but smart slapping with the child held
up by the feet and hot and cold douches
gradually wrought an improvement, and in
twelve hours, with occasional relapses into a
blue condition, the child became normal in
colour.

There were no murmurs in the heart;
later, after the melaena, a systolic murmur
over the whole cardiac area developed,
but disappeared in a few days, leaving the
sounds clear.

Forty hours after birth the child had a
small haematemesis followed by a small
dark melaena, which had been preceded by
several normal stools. A few hours after the
first slight melaena there was a profuse dark
one. The melaena was repeated four times
during the next twenty-four hours and the
child became anaemic and collapsed.

The stools in the next twenty-four hours
gradually decreased in size and became
normal in appearance. There has been no
recurrence of the haemorrhage, and the

child, now twelve days old, is pale and has a
pulse of 160, but is otherwise normal.

I first gave horse serum (antidiphtheritic,
the only form I could get) by mouth, and
then coagulose and normal horse serum
when it came to hand. I also gave calcium
lactate and liquor ferri perchloridi.

The child was able to take the breast, and,
except when very collapsed, sucked well.
While giving the serum I had some gelatin
in 10 per cent. solution twice sterilised and
injected 10 c.c.s. into the subcutaneous
tissues of the back. According to Knopfel-
macher, Cautley, and other authorities,
the best results follow the use of gelatin,
and in this case the commencement of
improvement coincided with the injection.

As to the cause in this case, I could elim-
inate spurious melaena from the mother’s
nipples or discharges, or from the child’s
nose or mouth. There was no demonstrable
disease that could account for symptomatic
melaena. There is no syphilitic taint in the
parents. The father has a distant cousin
who is a haemophiliac, but, owing to the
child’s sex, the early onset is of symptoms,
the absence of other haemorrhages, and
the absence of history on the mother’s
side, haemophilia is negatived. Sepsis,
the probable cause of the haemorrhagic
diathesis of the new-born, was not the
cause, as there were no other symptoms of
septicaemia, and, again, the onset was too
early. There are no physical signs now of
congenital heart or lung conditions.

There was no palpable tumour of the
abdomen. Ulceration of the stomach or
duodenum was possible, but I believe in this
case the melaena was due to hyperaemia
and stasis in the gastro-intestinal mucosa
due to postpartum asphyxia, which was
probably caused by inhalation of mucus or
discharges.
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