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Methods of a national colorectal cancer cohort study: the 
PIPER Project

Melissa J Firth, Katrina J Sharples, Victoria A Hinder, Jerome Macapagal, Diana Sarfati, 
Sarah L Derrett, Andrew G Hill, Charis Brown, Papaarangi MJ Reid, Ross A Lawrenson, 

Carol Atmore, John P Keating, Mark Jeffery, Adrian H Secker, Charles De Groot, 
Christopher GCA Jackson, Michael PN Findlay

A national study looking at bowel cancer in New Zealand has previously been completed (the 
PIPER Project). The study included 5,610 patients and collected medical information about 
how each person was found to have bowel cancer and the treatment they received. This 
paper reports how the study was carried out. The information collected in the study will be 
used to look at the quality of care being provided to New Zealand patients with bowel cancer, 
and to find out if differences in care occur based on where people live, their ethnicity and 
their socioeconomic status. 

Subsidised access to new melanoma drugs: in need of further 
innovation?

Michael Wonder, Rosalie Fisher
Melanoma is the most serious of the three forms of skin cancer. New Zealand and Australia 
have the highest melanoma incidence rate in the world. A number of new medicines (with 
different modes of action) for the treatment of patients with advanced melanoma are now 
available. These medicines are more costly and more effective than the existing treatments.  
These medicines are currently reimbursed in Australia and England. Only one these medi-
cines is currently reimbursed in New Zealand and only since 1 July 2016.

Continuity of cancer patient care in New Zealand; the general 
practitioner perspective

Paul Kane, Marieke Jasperse, Richard Egan, Lynn McBain, E McKinlay, Susan Pullon, 
Patries Herst

As cancer therapies become increasingly effective, the number of cancer patients seeking 
long-term support from GPs is going up. This study investigated the perspective of GPs 
on issues around continuity of care for these patients. GPs who contributed noted they 
wanted more involvement with cancer patients but were not always clear as to their role. 
Poor communication with other facets of the healthcare system and barriers for patients in 
accessing GP care, are areas for improvement. Addressing these issues will improve the lot of 
cancer patients.

The incidence of Orofacial Cleft in live births in New Zealand
John MD Thompson, Peter R Stone, Megan Sanders, Harriette van der Zee, Barry 

Borman, Peter V Fowler
The overall incidence of oro-facial cleft in New Zealand over a ten year period was found to 
be 1.79 per 1,000 live births, higher than the norm for Western society. Māori rates are higher 
mainly due to a high rate of cleft palate alone (the highest known reported rate in the world). 
Different sex ratios were also seen in relation to Cleft Lip and Cleft Lip and Palate for Māori 
and Pacific compared to those normally reported. This data provides the basis for ongoing 
research in relation to outcomes of children born with oro-facial cleft. It also provides the 
impetus for further work understanding the environmental and genetic risk factors asso-
ciated with oro-facial cleft.

SUMMARIES
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Productivity losses associated with Fetal Alcohol Spectrum 
Disorder in New Zealand

Brian Easton, Larry Burd, Jürgen Rehm, Svetlana Popova
FASD, Foetal Alcohol Spectrum Disorders, arise from the drinking of alcohol by pregnant 
mothers damaging the brain development of the unborn child causing permanent cognitive 
damage which limit the child and impact on the child’s family and society as a whole—by 
greater demand for health services, poorer educational performance, lower labour produc-
tivity and, in some cases, greater pressure on the justice system; it is thought that about one 
percent of the population suffer from FASD. The research estimates that the labour force 
productivity loss due to FASD-attributable morbidity and premature mortality translated to 
an aggregate loss in 2013 in the range from $49 million to $NZ200 million—between 0.03% 
and 0.09% of the annual gross domestic product. An effective preventive program, which 
made the public aware of drinking alcohol during pregnancy and discouraged pregnant 
women from drinking, would more than pay for itself in terms of productivity gains in the 
labour force; there would be additional public gains from reductions in demands on health 
services, more effective educational services and lower use of justice services, while family 
stress would be reduced. 

Lack of housing, hospital treatment and premature mortality: 
a cohort study of people in Counties Manukau district

Simon Thornley, Roger Marshall
People who are treated in hospital and identified with a lack of housing are at high risk of 
death, with a life-expectancy about 20 years lower than the general population. Māori and 
Pacific people are over-represented in this population. Substance use and complications of 
use is common in this population. While cigarette smoking is likely to be responsible for the 
greatest burden of early death in this population, cannabis use in this group is also strongly 
associated with premature death.

In-hospital morbidity and brain metrics of preterm neonates 
born 1998–2009

Sarah L Harris, Nicola C Austin, Malcolm Battin, Roland Broadbent, John Horwood, 
Ross Keenan, Scott Wells, Carole Spencer, Patricia Graham, Lianne J Woodward, Brian 

A Darlow
Mortality and morbidity of infants born extremely premature in the antenatal steroid and 
early surfactant era have fallen. Morbidity following extremely preterm birth impacts on 
future health. Brain metrics is a novel simple, reproducible means of assessing brain growth 
in neonates born preterm. This study describes the survival, in-hospital morbidity, brain 
metrics and two-year neurodevelopmental outcomes of two extremely preterm cohorts and 
discusses the contribution of changes in clinical practice to these outcomes. The outcomes 
at hospital discharge of extremely preterm infants have improved since 1998 with better 
initial physiological stability, improved nutrition, decreased rates of chronic lung disease and 
improved brain metrics and neurodevelopment. This study adds to the accumulating data 
regarding the utility of brain metrics as a means of assessing brain growth in the preterm 
population and identifies multiple quality improvements in clinical care.

SUMMARIES
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Little risk of severe complications associated with Zika 
infection in New Zealand

Gareth J Parry, Matthew Peacey, Eric J Buenz
Zika virus has established endemicity in the Pacific basin and has engendered considerable 
anxiety about its possible entry into New Zealand. Person-to-person infection through the 
mosquito vector is not possible in New Zealand but the country does not harbour the specific 
mosquito species. There is a low risk of sexual transmission or transmission through other 
body fluids. Serious complications associated with Zika infection include microcephaly and 
Guillain-Barre syndrome and individuals returning from an endemic area with a febrile 
illness should be checked for Zika infection and counselled regarding risk to the foetus and 
monitored closely if neurological symptoms occur.

Why are those most in need of Sudden Unexplained Infant 
Death (SUDI) prevention information the least likely to receive 

it? A comment on unconscious bias and Māori health
Carla A Houkamau, Kathrine Clarke

This paper expands discussions of unconscious bias into the New Zealand health care arena. 
We review international research which links health provider bias to inequitable health 
outcomes for ethnic minorities as well as local data which indicates Māori may be vulnerable 
to bias. Our focus is on outcomes from the 2014 Well Child/Tamariki Ora (WCTO) Programme 
Delivery Report which shows Māori are less likely to receive SUDI prevention information 
from their Well-child health provider than other ethnic groups in New Zealand. 

Screening for colorectal cancer: spoiled for choice?
Diana Sarfati, Caroline Shaw, Melissa McLeod, Tony Blakely, Ian Bissett

Deciding on the best test to use in a bowel cancer screening programme for New Zealand is not 
entirely straightforward due to limitations in the research base and local factors. Reviewing 
the modelling literature from overseas shows that other countries are also encountering 
these issues, however the models consistently show that bowel cancer screening is a cost-ef-
fective intervention compared to no screening and that immunochemical faecal occult blood 
testing is likely to be the best choice in New Zealand currently. However this may change in 
the future as more research is undertaken.

SUMMARIES
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A change in focus in colorectal 
cancer in New Zealand: not 

should we screen, but who and 
how should we screen?

J Gandhi, TW Eglinton, FA Frizelle

New Zealand’s rate per capita of col-
orectal cancer is among the highest 
in the world, with a median annual 

age standardised rate per 100,000 for males 
of 55.2 (range 50.8 to 56.2) and for females 
44.1 (range 42.5 to 45.0).1 Colorectal cancer 
was the third most commonly diagnosed 
cancer in New Zealand in 2012 with 3,016 
cases, behind only breast cancer (3,054) and 
prostate cancer (3,129).2 It was the second 
most common cancer for both males and 
females in New Zealand, behind prostate 
and breast cancer respectively, and had the 
second highest number of deaths from any 
cancer (1,283 in 2012), with only lung can-
cer leading to more deaths (1,628).2 

Despite this significant burden of disease, 
single institutional data suggests that 
the outcome from colorectal cancer has 
steadily improved over the last 20 years3 
but still lags behind similar countries such 
as Australia. Given that the prognosis of 
colorectal cancer is related primarily to 
stage at diagnosis, screening can play a 
major role in improving outcomes and 
has been implemented in many countries. 
With such a burden of disease, the lack of a 
bowel cancer screening programme in New 
Zealand has been of huge concern. The New 
Zealand Government has now, finally, after 
17 years of avoiding doing so, announced 
the roll-out of a national colorectal cancer 
screening program over the next three 
years. This has shifted the debate from 
should we screen to how and who we should 
screen. Two articles published in this 
edition of the NZMJ further enlighten these 
aspects of the debate.4,5

Firstly, the PIPER study6 has demonstrated 
what is really happening in New Zealand to 

patients with colon and rectal cancer. The 
PIPER study is a comprehensive description 
of the outcome and management of New 
Zealanders with colorectal cancer and its 
methodology is described in this issue of the 
journal.4 It is a national retrospective cohort 
study of a selected sample of New Zealand 
residents diagnosed with colorectal adeno-
carcinoma in New Zealand from 1 January 
2007 to 31 December 2009. The researchers 
identified 5,667 eligible patients. A full copy 
of the results can be found on the University 
of Auckland Faculty of Medical and Health 
Services website. 

The PIPER study6 found 4,193 (74%) 
patients were diagnosed with colon cancer, 
and 1,401 (25%) with rectal cancer. Most 
patients were of European extraction, with 
8% recorded as Māori, 3% as Pacific, and 
2% as Asian. The mode of first presentation 
was to the emergency department (ED) for 
34% of patients with colon cancer, with 
44% for Māori and 51% for Pacific patients. 
In the UK, 21% of CRC patients have this 
mode of admission. For patients with rectal 
cancer, the mode of first presentation was 
to the ED for 14% of patients; 21% for Māori 
and 24% for Pacific patients, while 8% of 
patients with colorectal cancer presented 
with a bowel obstruction.6 This information 
is consistent with earlier work showing the 
unequal impact of cancer across Maori and 
Pacific Island communities.7,8,9

As discussed, the stage of CRC at diag-
nosis is the single most powerful prognostic 
variable and is the principal determinant 
of treatment. PIPER confirmed New 
Zealand has a relatively higher proportion 
of patients diagnosed with stage IV 
(metastatic) disease than other countries—
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Australia has 19% and 17% stage IV for 
colon and rectal cancer respectively, and 
the UK has 17% for both stage IV colon and 
rectal cancer. Higher proportions of meta-
static disease were seen in Māori and Pacific 
patients; the proportions diagnosed with 
stage IV colon cancer were 32% and 35% for 
Māori and Pacific respectively, and for rectal 
cancer were 29% and 22% respectively.6

These outcomes highlight one of the 
important challenges for management of 
CRC in New Zealand, which is how to reduce 
inequities in cancer-related outcomes. 
Colorectal cancer is one of the few cancers 
for which incidence rates are lower among 
Māori, but rates among Māori are tending 
to increase towards those of non-Māori. 
Māori patients tend to be younger at diag-
nosis and have more comorbidities. There 
is evidence relating to health service factors 
that contribute to poorer colorectal cancer 
survival among Māori. Fewer Māori are 
referred to oncologists in comparison to 
non- Māori; fewer are offered chemo and 
of those who are referred, fewer get chemo 
started within 8 weeks.10

The Ministry of Health’s document on 
Standards for Service Provision for Patients 
with Bowel Cancer in New Zealand11 provides 
a starting point for ensuring there is 
harmonisation of best practice in the care 
of patients with colorectal cancer. The 
objective of the standards is to promote 
nationally coordinated and consistent 
standards of service provision across New 
Zealand, with a focus on equity. These stan-
dards, however, are still being implemented, 
and many aspects are yet to be fully applied 
especially aspects around equity. 

The inequities identified in PIPER and 
previous research need to be carefully 
considered in the roll-out of a national 
screening programme. Screening is typically 
taken up by the white middle class, espe-
cially females. In the pilot, while 56.8% of 

the target population took up the screening 
trial, only 46% of those who identified as 
Māori and 30% of Pacific Islanders. This 
compared with 59.7% that identified as 
of European descent.12 Previous work on 
this13 has shown participants were largely 
positive about potential colorectal screening; 
however, various access barriers exist. 
These include patient-clinician engagement 
and communication; lack of provision for 
patient's privacy during screening; and 
patients feeling discouraged to take part 
in screening. Factors enabling screening 
include having an established relationship 
with their general practitioner; screening 
clinicians taking time to build rapport, 
answer questions and share information; 
screening practices that were inclusive of 
Māori cultural norms; and possessing high 
health literacy. 

In addition to engaging different popula-
tions in CRC screening, now that a national 
programme has finally become a reality, 
another focus of debate has reignited on 
how to most appropriately screen the 
population.14 Multiple options exist, ranging 
from faecal occult blood tests, through 
radiological investigations, to flexible 
sigmoidoscopy and colonoscopy. In the 
second CRC-focused paper in this issue, 
these options are outlined and discussed.
Safarti et al5 conclude that the proposed 
national population-based biennial 
FIT-based programme is consistent with 
international evidence and entirely in 
line with similar decisions made in coun-
tries with similar health care systems and 
resource constraints.

It is reassuring that a national bowel 
cancer screening programme is now within 
our grasp and that the chosen test is appro-
priate to maximise the impact on bowel 
cancer outcomes. The challenge for the 
programme will be to ensure these outcomes 
are maximised across all New Zealanders, in 
particular Māori and Pacific peoples.
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Opioid rain: opioid 
prescribing is growing and 

practice is diverging
Alan Davis, Kieran Davis, Catherine Gerard, Sunita Goyal, Gary Jackson, 

Chris James, Elizabeth Loe, Bev Nicolls, Mary-Anne O’Rourke, Carl 
Shuker, Leanne Te Karu 

A fit, active, 57-year-old man of petite 
build, just 1.6 m tall, and weighing 50 
kg, with “a long history of clean, drug-

free living” is found dead in an elevator—his 
death is attributed by the coroner to a fatal 
overdose of self-administered fentanyl.1,2

Prince, the singer, songwriter, multi-in-
strumentalist and musical icon, died from 
an overdose of a strong opioid that in patch 
form is funded for use in New Zealand. 
Other strong opioids funded here include 
methadone, morphine, oxycodone and 
pethidine. A “strong” opioid is one classed 
as step 3 on the World Health Organization 
(WHO) analgesic “ladder” for cancer pain 
management, after weak opioids (tramadol, 
codeine and dihydrocodeine are subsidised 
in New Zealand) at step 2, and non-opioids 
(such as nonsteroidal anti-inflammatory 
drugs and paracetamol) at step 1.3

However, the benefits of opioids for 
chronic non-cancer pain have limited 
evidence, while the harms are increasingly 
apparent, including tolerance, adverse 
effects, aberrant behaviour, addiction, falls, 
overdose and death.4–8

In the US, commentators are describing 
a “prescription opioid overdose crisis” 
and an “epidemic” of addiction, abuse and 
overdose.9,10 The US Centers for Disease 
Control and Prevention (CDC) have released 
a new guideline for prescribing opioids for 
chronic pain in response to the astonishing 
figures:11–13

• Since 1999, sales of prescription 
opioids in the US have quadrupled. 

• In 2012, prescribers wrote 82.5 opioid 
pain relief prescriptions per 100 
people in the US.14

• From 1999 to 2014, more than 165,000 
Americans are estimated to have died 
from a prescription opioid overdose.11

• An estimated one in five American 
patients with non-cancer pain or 
pain-related diagnoses is prescribed 
an opioid. This figure doubled 
between 2000 and 2010 while 
non-opioid analgesic prescribing 
remained unchanged.11,15

• Wide regional variation in 
prescribing rates in the US is 
“unlikely to be attributable to under-
lying differences in the health status 
of the population.”14

In the UK work examining prescribing 
patterns suggests similar growth patterns 
to the US,16,17 but does the UK have “an 
epidemic of prescription opioid misuse and 
mortality”? Commentators suggest—due to 
the lack of reliable data—“maybe not” or 
“not yet”.18 

“Opioids are neither an easy nor neces-
sarily effective solution to the problem” of 
persistent pain, and indeed—fraught with 
problems of measurement—research has 
shown a 90–100% failure rate for strong 
opioids in treatment of chronic non-cancer 
pain.19

Thus opioids are a classic contender for 
wide variation in prescribing practice: 
evidence is patchy and evolving, indications 
are ambiguous and subject to individual 
interpretation, and patient preference is not 
well-informed. So what’s going on in New 
Zealand?

Opioid use in New Zealand—new 
data in the Atlas of Healthcare 
Variation

The opioid domain of the New Zealand 
Atlas of Healthcare Variation has been 
updated today with 2014 and 2015 data, 
tracking ten indicators of opioid use 
nationally and by district health board 
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(DHB).20 How do we compare internationally 
and between different parts of the country?

Sixteen point four people per 1,000 were 
dispensed a strong opioid in New Zealand in 
2015, a figure that has remained doggedly 
stable since 2011 (14.3 per 1,000) despite 
the increasing awareness of opioid-related 
harms and growing literature attesting to 
their dubious effectiveness in managing 
chronic non-cancer pain. Moreover, within 
that persistently “false flat” national mean 
(it may look level but is in fact a steady 
incline) lie 12,000 more people on a strong 
opioid between 2011 and 2015, and a 
more than twofold difference in the opioid 
dispensing behaviour of DHBs (see Figure 1).

By way of contrast, rates of opioid 
prescribing in Japan and many continental 
European countries have barely increased 

at all.21 International comparison suggests 
that other developed countries are able to 
manage without such high rates of opioid 
use but also that we are not alone in this 
problem (see Table 1).

Differences between comparable countries 
is one thing, but a twofold difference in the 
dispensing behaviour of DHBs raises ques-
tions. The purpose of atlases of variation 
in healthcare practice is not to assert that 
one or another figure is necessarily wrong, 
but given two such wildly varying practices 
both can’t be right.22 Atlases are the starting 
point in exploring varying practice where 
evidence is ambivalent or not being acted 
upon, where we find out where we sit in 
comparison with each other and how our 
practice changes over time. 

So what’s going on?

Figure 1: Strong opioid dispensing rates by DHB, total 2015 and by year, rate per 1,000.

Legend: Red = national mean; purple = DHBs with widest variation in rates

Table 1: Selected opioid consumption by country; 2014.21

Country Milligrams (mg) morphine/
capita

mg oxycodone/capita Morphine equivalent 
excluding methadone/
capita

Canada 134 84 732

US 74 194 502

Australia 35 151 358

UK 49 92 264

Scandinavia* 33 48 212

New Zealand 45 27 155

Japan 2 4 24

NB. Consumption refers to amounts distributed to the retail level, not amounts dispensed to, or used by, patients. 
“Morphine equivalent” is an aggregate measure of the following strong opioids: fentanyl, hydromorphone, 
morphine, oxycodone, and pethidine.

* Weighted average: Denmark, Finland, Iceland, Norway, Sweden.
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New data and what we can know
Digging deeper into the new data there are 

some striking findings. 
Strong opioid prescribing continues to 

increase, and of those dispensed a strong 
opioid in 2015, most received morphine. The 
number of people dispensed morphine has 
significantly increased since 2011, from 7.5 
to 11 per 1,000—approximately 17,600 more 
people in absolute numbers. More than 10% 
of those on morphine were taking it for six 
or more weeks.

Rates of both strong and weak opioid 
dispensing were higher in people of 
European or other ethnicity (as compared 
with Māori, Pacific or Asian ethnicities), and 
higher in women and people aged 80 and 
over (on which more later).

Another of the indicators in the atlas is 
people dispensed a strong opioid who had a 
public hospital event in the eight days prior. 
Nearly half of all New Zealanders dispensed 
a strong opioid had recently attended a 
public hospital as an inpatient or outpatient, 
suggesting these prescriptions are generated 
in hospital (see Figure 2). 

The good news—oxycodone
But there is good news in what can be 

achieved in New Zealand. 

Oxycodone is a strong synthetic opioid 
that was introduced to New Zealand in 
the early 2000s as a “new and improved” 
morphine—fewer side effects and less 
stigma and patient resistance. The drug was 
heavily marketed in the US in the 1990s on 
the basis of evidence now refuted, leading 
to federal charges against a manufacturer 
and the largest fine ever paid by a phar-
maceutical company.5 Dispensing rates 
of oxycodone in New Zealand increased 
by 249% between 2007 and 2011,6 before 
mounting international evidence for adverse 
effects, addiction, emergency admissions, 
overdoses and mortality began to influence 
prescribing practice.23–25 

The Atlas has shown significant reduc-
tions in oxycodone dispensing with a rate of 
5.4 people per 1,000 receiving the opioid in 
2015, down from 7.3 per 1,000—7,800 fewer 
people in absolute numbers, compared to 
2011. In DHBs where dedicated campaigns 
have sought to address optimal prescribing, 
the outcomes have been particularly 
positive. Nelson Marlborough and Wair-
arapa DHBs have reduced their dispensings 
of oxycodone by 60–70% and fallen below 
the national mean (see Figure 3).

It’s not all good news though. There 
remains extensive—more than threefold—

Figure 2: People dispensed a strong opioid who had a public hospital event, by DHB, rate per 
1,000, 2015.

Figure 3: People dispensed oxycodone by DHB: total by year, rate per 1,000.

Legend: Red = national mean; purple = Nelson Marlborough and Wairarapa DHBs
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variation between many DHBs in oxycodone 
prescribing: 1.3 people per 1,000 (and 
falling) in Capital & Coast DHB; 12.3 per 
1,000 in Bay of Plenty in 2015 (see Figure 4). 
Explicable through demography or differ-
ences in patient preference, or are people 
doing things differently? If so, why?

A special case: ageing, aged 
residential care (ARC) and fentanyl

Engagement and awareness appears to 
be driving a rationalisation in oxycodone 
prescribing, but elsewhere are some 
alarming findings. Adverse effects of strong 
opioids are more frequent in the older popu-
lation, including constipation, falls, changes 
to mental status, and nausea.26,27 Yet strong 
opioid prescribing rates for those over 80 
years are six to seven times higher than 
the rates for those under 65 (see Figure 5). 
Furthermore, these prescribing rates are 
rising: in the 80+ age group, 105.4 people 
in 1,000 were prescribed a strong opioid in 
2013; a year later that figure was 111.4 per 
1,000. In 2015 it was 112.3.

On top of this, rates of prescribing are 
higher in aged residential care (ARC) 
than in the community. Access to primary 

care support, allied health and pain 
management specialists, and pharmacists is 
problematic for ARC so treatment may not 
be ideal in this vulnerable group. Pain is 
under-reported in the cognitively impaired 
so it is in fact even possible we are under-
treating some ARC patients.28

Fentanyl is a strong opioid recommended 
for people with chronic cancer pain as 
an alternate option after morphine and 
depending on patient circumstances. 
Fentanyl is convenient: a three-day patch 
that doesn’t require qualified staff for 
twice-daily administration. However, the 
drug has the potential for severe adverse 
effects such as significant respiratory 
depression in opioid-naive patients or 
those with chronic obstructive pulmonary 
disease (COPD).29 It is cautioned in those 
with hepatic or renal impairment, or 
bradyarrhythmias.29 Fentanyl can have 
life-threatening opioid toxicity in those 
with chronic skin conditions30 and can 
be addictive like other opioids. Elderly 
patients have increased sensitivity.29

The Atlas shows fentanyl dispensing is 
rising year on year in roughly half of all 
DHBs despite clear evidence of consistently 

Figure 4: People dispensed oxycodone by DHB: total by year, rate per 1,000.

Legend: Red = national mean; purple = DHBs with widest variation in rates

Figure 5: Strong opioid dispensing rates by DHB and age group: rate per 1,000 for age 65–79 (above) 
and 80+ (below); 2015.
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low usage in one large DHB. In fact, fentanyl 
dispensing varied sixteen-fold between 
DHBs in 2015 (see Figure 6).

Is it possible that fentanyl is being used in 
lieu of oxycodone as awareness grows of the 
dangers of the latter but not the former?

Further preliminary analysis has been 
conducted by the Atlas expert advisory 
group comparing dispensing rates of 
morphine, oxycodone and fentanyl to people 
65 and over living in ARC versus those in the 
community. (Those in ARC receiving higher 
levels of care, such as rest-home hospital, 
dementia or psychogeriatric care, were 
excluded to increase comparability between 
groups.) The results are shown below 
(Figure 7).

All strong opioids were prescribed more 
in ARC than the community; morphine up to 
five times so. Oxycodone dispensing trended 
downwards in both settings but all other 
strong opioids increased over the three 
years and increased more rapidly in resi-
dential care. Dispensing of fentanyl in ARC 
almost doubled.

Why it’s hard:  “If all variation were 
bad, solutions would be easy”31

General practitioners (GPs) prescribing in 
ARC describe some of the complicated issues 
at play.32 

In general, more people at higher acuities 
are being admitted to ARC and receiving 
palliative care. Meeting their needs, partic-
ularly in smaller DHBs, is challenging as 
the problem is multi-faceted and struc-
tural. Staffing issues and lack of access to 
specialist pain and palliative services means 
requests for relief from bad pain are often 
met by nurses or clinicians unaware of the 
pain history, and who may not have the 
time or training to design a tailored pain 
management program or initiate de-esca-
lation of analgesia. (It is instructive to note 
there are only 11.5 full-time equivalent 
pain specialists in New Zealand,33 and GP 
ARC visits can be three months apart.) Plus 
there are communication deficits and issues 
of cognitive impairment in patients with 
moderate to severe dementia.

A lack of shared knowledge on the part 
of clinicians and patients not only of effec-

Figure 7: Percentage of population 65 and over dispensed morphine, oxycodone and fentanyl in the 
community versus those living in aged residential care (rest home) by year to 2014.

Source: Health Quality & Safety Commission routine data analysis 2016. NZ resident population derived from 
StatsNZ population projections.

Figure 6: People dispensed fentanyl by DHB: total by year, rate per 1,000.

Legend: Red = national mean; purple = selected DHBs
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tiveness but also side effects of strong 
opioids exacerbates the problem. Patients 
and residents, for example, can resist 
morphine because they fear it signals 
they’re dying, but often don’t want a 
so-called “weak” opioid—they want the best, 
which means the strongest. Strong opioids 
do not necessarily mean strong analgesia.

There are others who are not even aware 
they are on an opioid.

Change is possible
Nelson Marlborough and Wairarapa 

DHBs show that where the problem is clear, 
improvement is possible. The Find My 
Patients query tool in primary care patient 
management systems, developed by the 

Health Quality & Safety Commission, can be 
used by GPs to identify patients in their own 
practice who are prescribed a strong opioid:34

A) for at least a month, by individual 
medicine 

B) and who have diagnosed COPD where 
strong opioids are either contra-indi-
cated or have a caution

C) have no co-prescribed stimulant 
laxative to deal with the common side 
effect of constipation.

The first step is finding out where as 
a DHB one stands, how that prescribing 
practice compares with others and how it 
has changed over time. The Atlas can help.
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Follow-up of cancer in New 
Zealand: time to review the 

model of care
Christopher GCA Jackson

Cancer is the number one cause of 
death in New Zealand and is a ma-
jor cause of morbidity. Over the last 

decade the number of new registrations 
has increased by over 20%.1 This increase is 
mainly due to population growth and aging 
rather than an increased incidence. Now, 
6 out of 10 people newly diagnosed with 
cancer will be over the age of 60, and 25% 
of those newly diagnosed with colorectal 
cancer are aged over 80.2 Our patients are 
getting older, more complex, and there are 
more treatment options than ever. 

Screening programmes deliver an even 
greater number of new cancer diagnoses 
and there are a proliferation of possible 
treatment modalities. Today, more people 
are cured of cancer than ever before. 
With this comes an increasing number 
of survivors undergoing surveillance for 
recurrence and experiencing complications 
of late effects of treatment. 

Political directives are in place to deliver 
better, sooner, more convenient cancer 
care closer to home, in a sparsely populated 
country. Accompanying this is a greater 
requirement for reporting and compliance, 
and with good reason. 

How then will health systems cope 
with the increasing burden of providing 
comprehensive multidisciplinary care 
for people affected by cancer, in an era 
where we have more patients, with greater 
comorbidity, more treatment options, and 
higher expectations?

In this issue of The Journal, Kane et al.3 
report their findings of semi-structured 
interviews and focus groups with general 
practitioners reflecting on their role in 
management of patients with cancer, and 
their perceptions of areas for improvement 
in the chronic care model of cancer care. 
They identified gaps in knowledge,  

communication with secondary care 
providers, lack of role clarity and barriers 
to patients accessing general practice as 
being areas for improvement. The general 
practitioners interviewed for this article 
indicate a strong desire to be more involved 
in the long-term management of patients 
with cancer. 

It is abundantly clear that the present 
model of cancer care in secondary and 
tertiary institutions is not sustainable. 
Many changes are already underway but 
more will be needed. It is equally clear that 
primary care is a central part of the future 
of New Zealand’s cancer services. With 
an increasing role for general practice in 
cancer care, we need to take the issues high-
lighted in this report very seriously. 

An area of cancer care that is common to 
primary and secondary care and demon-
strates many of the issues raised by Kane 
et al. is that of follow-up after definitive 
treatment. Every year there are more 
than 3,000 people diagnosed with each of 
prostate, colorectal and breast cancer, the 
majority of whom are cured and undergo 
follow-up—many for five years or more. It 
is likely that there are more than 100,000 
hospital outpatient appointments each 
year around the country associated with 
follow-up after curative treatment for 
cancer. Secondary care providers need 
to dispassionately evaluate what value 
is genuinely added by follow-up, and if 
continued hospital-based involvement is in 
a patient’s best interests. 

Models of nurse-specialist led care 
already exist in some places, although are 
predominantly based in tertiary centres. 
A model of general practice led, or shared 
care, could result in patients being cared 
for closer to home by a practitioner more 
familiar with their overall health needs 
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and better placed to manage the competing 
demands of multiple coexisting health 
problems. 

The purpose of follow-up is multi-fac-
torial. Many patients diagnosed with cancer 
consider that earlier diagnosis may have 
been helpful for their condition. Following 
treatment, they reason that follow-up will 
result in earlier detection and a better 
outcome. Many will have positive relation-
ships with their treating specialists and 
will enjoy ongoing contact. Surveillance 
for second primary cancers is undertaken, 
and measures for early detection of relapse 
are performed. With endocrine-responsive 
breast cancer, adherence to endocrine 
therapy is monitored and management of 
side-effects is initiated and monitored. 

For colorectal cancer, follow-up is under-
taken with history, physical examination, 
intermittent endoscopic evaluation, CT 
scanning and serum carcinoembryonic 
antigen. Some specialist units have already 
shifted follow-up from consultant-led to 
nurse-led, and have published reports 
highlighting the success of this model.4 
An Australian randomised trial of gener-
al-practice led compared to surgeon-led 
follow-up demonstrated that patient satis-
faction, anxiety and quality of life were not 
different between groups, although there 
was a difference noted in the investigative 
procedures followed.5 

Similarly for breast cancer, randomised 
trials show little difference in outcome 
between hospital-led and general prac-
tice-led care, and patients appear to find 
both satisfactory.6 Among others, Cancer 
Australia is evaluating the effectiveness of 
“shared care” between hospital and general 
practice and offers a possible model for 
other tumour streams to follow. 

The traditional model of specialist-led care 
is already being successfully challenged and 
with many benefits. 

What conditions do we need to meet 
to ensure that we undertake appropriate 
follow-up, whatever the model of care? 

Firstly, the care must be evidence based. 
Despite the intuitive appeal of follow-up, 
there is a surprising paucity of evidence 
for its effectiveness outside of a relatively 
limited range of conditions, such as colorectal 
cancer. Intensive follow-up for conditions 

that are incurable at relapse may do little 
other than introduce lead-time bias to our 
cancer statistics. Where there is evidence 
of no benefit for surveillance, we should 
stop. Instead, efforts and energy should be 
directed to areas where we can improve 
quantity or quality of life. Otherwise we will 
confuse activity with effectiveness. 

Secondly, we must monitor our activity 
and our outcomes. Patients need assurance 
that what we are doing for them justifies 
the potential harm, is high quality and 
adds value to their care. Examples of 
this include a focus on the late effects of 
treatment such as cardiovascular morbidity 
following platinum based-chemotherapy, the 
increased incidence of diabetes following 
colorectal cancer diagnosis, or ameliorating 
the bone and metabolic effects of hormonal 
management of prostate cancer. 

Programmes should be consistent across 
the country and have a focus on equity. 
Otherwise we will increase the already 
disturbing disparities in outcome that exist 
between Māori and non-Māori for most 
types of cancer. While the model of service 
provision may differ between communities 
(eg outreach buses or clinic based care), the 
substance of the activities must be compa-
rable. To achieve this, expert groups with 
patient input should lead development, 
but to achieve consistency and implemen-
tation we will need a Ministry mandate. We 
already have many highly effective regional 
programmes, but are short of nationally 
consistent approaches for most. 

Information technology systems will need 
to be utilised to ensure adequate recall and 
uptake. The systems will need to be suffi-
ciently flexible to identify and recall patient 
groups when new evidence emerges that 
may result in benefit to them, such as when 
10 years of hormonal treatment in breast 
cancer becomes warranted for particular 
sub-groups. 

There must be minimal barriers to 
receiving care. If general practice is to take 
on some elements of care then funding 
should follow this. Also, care in a fee-for-
service setting may create barriers to certain 
parts of our community. Although general 
practice-led care may in fact be more 
accessible to many than secondary care for 
geographical or other reasons, the question 
of access must be answered. 
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Potential harms must be identified and 
managed. For example, there is some 
evidence to suggest that specialist-led care 
may result in higher rates of adherence to 
adjuvant hormonal management in breast 
cancer7 and this has led some to argue 
against devolving follow-up to nurse or 
primary care. However, with appropriate 
training, support and monitoring it is highly 
likely that similar rates of adherence could 
be attained by non-specialists. 

Cancer specialists must also be quick 
to respond to those who are undertaking 
follow-up—whether it nurse or GP led. For 
example, if abnormalities on surveillance 
results are identified, such as a suspicious 
pulmonary nodule on routine imaging or 
an elevated serum tumour marker, then 
specialist evaluation is appropriate whether 
to offer advice or take over investigation 
and management. This must be done in a 
timely and streamlined manner. 

The capacity in general practice is also 
not unlimited and cannot be expected 
to simply take over the current hospital 
delivered cancer surveillance. However 
general practice is well suited to the 
integrated management of people with 
multiple medical problems and balancing 
the competing needs of comorbid condi-
tions. Cancer specialists by virtue of their 

training are experts in a more limited 
range of diseases and treatments. A patient 
undergoing cancer follow-up with multiple 
medical problems is likely to be better cared 
for in primary care than by an oncologist. 

Integration of care, effective communi-
cation, joined-up information technology 
systems, collaboration and mutual respect 
will be the cornerstones of success. Collab-
oration is already well underway in many 
areas of New Zealand, but these excellent 
efforts will need to disseminated. 

It is clear that the burden of cancer care 
is changing, and so we too must change. 
We cannot simply do more of what we are 
currently doing, otherwise our services will 
become obese and inefficient, congested 
and unresponsive, and will be overbur-
dened and will implode. Follow-up for 
cancer is an area that can be reduced and 
rationalised to free up resource for more 
effective investments. 

Cancer control has achieved great things 
where we have used evidence-based care 
and acted in a coordinated and thoughtful 
manner, sharing expertise and experience, 
and evaluated the outcomes of our efforts. 
We need to remember that very successful 
template as we look to design our model of 
care for the next 20 years.
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Pharmaceutical funding 
decisions must balance 
therapeutic innovation, 
opportunity costs and 

patient equity
Rajan Ragupathy, Michael Jameson

The complexity and pace of change in 
cancer medicine are both increasing 
rapidly. Early successes in areas of 

unmet need are widely reported, raising 
cancer patients’ hopes of cure or prolonged 
survival. The resultant clamour for access 
to these drugs challenges politicians and 
government agencies to quickly fund these 
drugs, often faster than standard drug eval-
uation and prioritisation processes allow, 
and when other countries fund them, the 
public pressure for New Zealand to do so 
increases further. The Pharmaceutical Man-
agement Agency of New Zealand (PHAR-
MAC) has the unenviable task of prioritising 
competing claims from different patient 
groups, often based on still-developing evi-
dence of benefit. 

In this edition of the NZMJ, Wonder 
and Fisher challenge PHARMAC’s eval-
uation of newly developed agents for 
advanced melanoma, given the lack of 
other funded agents that prolong survival 
and the positive funding decisions made 
in Australia, Canada and the UK.1 They 
acknowledge the huge price of these new 
medicines and we applaud their call for 
the sponsors to develop realistic pricing 
proposals. However, they also suggest that 
New Zealand adopt alternate pathways 
to achieve earlier drug access, such as 
managed entry or patient access schemes. 
While the article raises many thought-pro-
voking points, it is focussed on funding 
therapies for melanoma and thus fails to 
address larger, more complex issues.

Arguably, the raison d’etre of PHARMAC—
or any other Health Technology Assessment 
(HTA) agency—is the inescapable problem 

of opportunity costs: when you spend 
health dollars on one problem you cannot 
spend it on another. These are perhaps 
more starkly visible in New Zealand’s drug 
funding decisions because PHARMAC has 
a strictly capped yearly budget.2 However, 
the opportunity costs are not just in drug 
spending. PHARMAC has now announced 
that one of these immunotherapy drugs 
(nivolumab) will be funded from 1 July 
2016 and another (pembrolizumab) from 
1 September 2016. In this instance, the 
decision to fund immunotherapy for 
melanoma resulted in substantial unbud-
geted costs to District Health Boards 
(frequent drug infusions, CT scans to 
monitor response, and management of 
patients and toxicities requiring more 
medical, nursing and pharmacy time); how 
this impacts on other health services is yet 
to be seen. 

In the UK and Australia, where increased 
pharmaceutical costs can be met from 
regional healthcare spending or general 
government spending respectively, these 
opportunity costs may not be as imme-
diately visible. This may allow decision 
makers more latitude to fund particular 
medicines.2 However, analysis of deci-
sions by the UK’s National Institute of Care 
Excellence (NICE) and the Cancer Drugs 
Fund highlighted that many more Quali-
ty-Adjusted Life Years (QALYs) can be lost 
elsewhere in the health system.3,4 These 
lost QALYs represent avoidable deaths 
and suffering for real patients. The Cancer 
Drugs Fund also illustrates that bypassing 
established pathways to fund particular 
medicines raises drug prices and lends 
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itself to funding of certain drugs for political 
expediency.4 Funding the “squeaky wheel” 
or rescuing the group currently in the public 
eye disrupts attempts at patient equity. 
For example, these immune checkpoint 
inhibitors have substantial activity in lung 
cancer, especially those related to smoking, 
but it is unlikely that the public would be 
as impassioned about funding them for this 
indication as they were for melanoma, or 
trastuzumab (Herceptin®) for breast cancer.

While it is valid therefore to ask how 
many lives are being lost because PHARMAC 
declines to fund a particular medicine, 
it is also valid to ask how many lives are 
being saved elsewhere by that decision.3–4 
The percentage of gross domestic product 
spent on healthcare in New Zealand is low 
by OECD standards and has been falling in 
recent years, so it could be argued that the 
government ought to increase healthcare 
spending overall, and increase PHARMAC’s 
budget.5 However, it is likely that healthcare 
demand will always outstrip healthcare 
funding. In this context, PHARMAC lobbying 
the New Zealand Government for more 
funding may in fact do more harm than 
good in terms of opportunity costs. Similarly, 
framing the issue in terms of containing 
pharmaceutical expenditure versus saving 
lives may be a false dichotomy. A recent 
study commissioned by PHARMAC evaluated 
cancer medicines funded in Australia but 
not New Zealand in terms of clinically mean-
ingful patient benefit—either improvement 
in progression-free survival or overall 
survival—using definitions from recent 
international research.6–7 Only a few drugs 
met these definitions of benefit, meaning 
PHARMAC had avoided spending a great 
deal of money on relatively ineffective (or 
cost-ineffective) medicines which it could 
spend elsewhere. Crucially, PHARMAC had 
funded effective medicines for prostate and 
kidney cancers that Australia had not. These 
issues are, of course, much more complex, 
and PHARMAC is required to keep a broad 
view across all health, rather than just on 
one disease at a time.

There is also concern internationally 
that the prices of new medicines—not only 
for cancer, but also diseases such as hepa-
titis C—are unsustainable. Even where the 
medicines are clinically effective—and even 
meet cost-effectiveness thresholds under 

the right conditions—the total budgetary 
impact may be more than health systems as 
varied as those in Australia and the US can 
afford.8,9 Even in the US—where compar-
ative effectiveness and funding restrictions 
by public payers have been likened to ‘death 
panels’—Medicare has begun trying to 
control escalating cancer drug costs.10 Unless 
such efforts are successful and consistently 
applied, it is likely that rises in drug costs 
will exceed the ability of payers to increase 
pharmaceutical budgets. It is also worth 
noting that restricting or withdrawing 
access after a drug is in widespread use may 
generate substantial backlash, even if the 
initial promise for a particular indication is 
not borne out.11 Providing alternate access 
pathways whereby a drug gains funding 
with lower certainty of benefit may lock the 
payer into continuing to pay for the drug 
or make it more difficult to negotiate more 
favourable pricing at a later date.  

Given that new drug pricing is unlikely to 
drop substantially in the near future, and 
demand will increase as our population ages 
and new health benefits for these drugs are 
demonstrated, should we be changing the 
HTA system in New Zealand to match that 
in other countries? PHARMAC recognised 
the need to change and recently consulted 
widely on reviewing its decision criteria; 
its newly-announced Factors for Consider-
ation incorporate these many complexities.12 
This new set of decision criteria is intended 
to ensure that the important decisions 
PHARMAC makes reflect our collective 
values. As it implements this new process it 
is vitally important that we, health profes-
sionals and consumer groups, help PHARMAC 
refine it further by continuing to engage with 
them, giving them a good perspective on the 
benefit of new medicines and challenging 
decisions we think are wrong. By doing so, 
we can advocate for those in need, while 
also ensuring that those who—for whatever 
reason—are less visible to the public gaze are 
not further disadvantaged in access to limited 
public health resources.

Disclaimer: The views in this editorial 
are the authors’ own and are expressed 
in their capacity as health professionals 
and researchers. They do not necessarily 
represent the views of Waikato DHB or any 
other organisation the authors are affiliated 
with.
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Methods of a national 
colorectal cancer cohort 
study: the PIPER Project

Melissa J Firth, Katrina J Sharples, Victoria A Hinder, Jerome Macapagal, 
Diana Sarfati, Sarah L Derrett, Andrew G Hill, Charis Brown, Papaarangi 
MJ Reid, Ross A Lawrenson, Carol Atmore, John P Keating, Mark Jeffery, 

Adrian H Secker, Charles De Groot, Christopher GCA Jackson, Michael PN 
Findlay

ABSTRACT
AIM: Colorectal cancer is one of the most common cancers, and second-leading cause of cancer-related 
death, in New Zealand. The PIPER (Presentations, Investigations, Pathways, Evaluation, Rx [treatment]) 
project was undertaken to compare presentation, investigations, management and outcomes by rurality, 
ethnicity and deprivation. This paper reports the methods of the project, a comparison of PIPER patient 
diagnoses to the New Zealand Cancer Registry (NZCR) data, and the characteristics of the PIPER cohort. 

METHOD: National, retrospective cohort review of secondary care medical records (public and private) 
of all cases of ICD-10-AM C18-C20 on the NZCR in the calendar years 2007 and 2008 (main cohort) and 
an extended sample of Māori and Pacific cases, and non-Māori non-Pacific controls in 2006 and 2009 
(extended cohort). 

RESULTS: Of the 6,387 patients identified from the NZCR 5,610 (88%) were eligible for PIPER. Reasons 
for exclusion were non-adenocarcinoma histology (3%) and non-colorectal primary (2%). Data were 
collected on 3,695 patients with colon cancer, 1,385 with rectal cancer and 466 with cancer of the recto 
sigmoid junction. 

CONCLUSIONS: The PIPER Project has generated comprehensive population level data detailing the 
diagnosis and management of colorectal adenocarcinoma in New Zealand. This will be used to assess the 
care provided to patients, and the impact of variations in care occurring between patient groups. 

Colorectal cancer (CRC) is the second 
most common cancer in New Zealand 
(with 3,016 new cases in 2012) and 

the second-leading cause of cancer-related 
death.1 Australia and New Zealand have 
similar incidence rates; the highest record-
ed worldwide.2 Multiple studies, however, 
suggest survival post-CRC diagnosis is lower 
in New Zealand.3–7 Differences in surviv-
al are likely due to both diagnostic and 
treatment factors.3,7 Identification of these 
factors requires detailed investigation of the 
access to, and quality of, care for patients 
with CRC in New Zealand. 

Professional guidelines relating to the 
optimal management of CRC exist, but 
there are no mandated minimum quality 
standards for delivery of CRC care in New 
Zealand. Previous attempts at comparing 
outcomes, for example via the Colorectal 

Surgical Society of Australia and New 
Zealand audit are limited by incomplete 
population coverage. A National Cancer 
Tumour Standards work programme is 
underway, but—at the time of writing—
standards remain provisional.8 Audits 
undertaken to date against these provi-
sional standards are not uniform 
nationally, are not mandated, are not 
reported centrally, and results have not 
been published.

Disparities in survival post-CRC diag-
nosis are known to exist between groups 
of patients based on rurality, ethnicity and 
socioeconomic status.9–14 Although CRC 
incidence is lower in rural areas and among 
Māori, once diagnosed, these groups are 
more likely to die of the disease compared 
to urban and non-Māori groups.9–11 These 
disparities are not fully explained by 
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differences in stage at diagnosis. Some 
residual confounding is likely because stage 
at diagnosis is an imperfect measure of 
disease status. It is also possible, however, 
that variation in care post diagnosis is 
affecting survival outcomes. Reasons for 
poorer survival for Māori with colon cancer 
have been explored; several differences in 
quality of care indicators were found that 
were not explained by measured disease 
variables (such as stage at diagnosis) or 
patient characteristics.11 

Pacific peoples also have substantially 
lower incidence rates of CRC, however 
estimates of survival are quite unstable 
due to small numbers; further research 
into the care received by Pacific patients, 
and their outcomes is needed.12 Depri-
vation status and household income have 
also been suggested to adversely affect 
cancer outcomes in CRC patients in New 
Zealand,13,14 over and above the influence of 
disease stage at diagnosis and ethnicity.14 

Given the high incidence and with-
in-population disparities in outcome, we 
hypothesised that health service factors 
relating to CRC treatment, as well as patient 
and disease characteristics, were likely to 
negatively impact on outcome. The objec-
tives of the PIPER Project (Presentations, 
Investigations, Pathways, Evaluation, Rx 
[treatment]) were: 

(i) to describe the patterns of presentation 
to secondary care, diagnosis, staging, 
treatment, follow-up and survival
(ii) to compare these patterns according to 
rurality, ethnicity and deprivation
(iii) to investigate the relationship 
between these factors and outcome (cause 
specific and overall survival).15 
The PIPER Project is a national, retro-

spective cohort study including all patients 
diagnosed in New Zealand with colorectal 
adenocarcinoma in 2007 and 2008, along 
with an extended cohort (2006 and 2009) 
for analysing patterns of care for Māori 
and Pacific patients. The project is the 
largest of its kind conducted in New 
Zealand to date and utilises data collected 
directly from medical records, including 
from the private sector. 

In this paper we report the methods of 
the PIPER Project, compare the CRC diag-
noses recorded by PIPER to those on the 

New Zealand Cancer Registry (NZCR), and 
describe the characteristics of the patients 
included in the PIPER cohort.

Methods
Study population: All registrations for CRC 

(ICD-10-AM codes C18-C20) in 2006–2009 
were provided by the NZCR16 in a data set 
extracted on 17 May 2012. The NZCR is 
the central repository for all new cancer 
diagnoses (excluding non-melanoma skin 
cancers) that occur in New Zealand, as 
mandated by the Cancer Registry Act 1993.16 
In New Zealand, all patients are allocated 
a unique health system identifier, known 
as the National Health Index (NHI); this 
was used to link people across different 
health-related data sets such as the registry, 
the mortality collection and medical 
records.17

Two cohorts of patients were selected: (i) 
Main cohort: patients diagnosed between 1 
January 2007 and 31 December 2008. This 
period was chosen to be recent enough to 
be relevant to current resource planning 
(given the relatively minor changes in 
management since that time) and provide 
sufficient follow-up time (6–7 years); 
(ii) Extended cohort: this comprised all 
participants in the main cohort as well 
as all Māori and Pacific patients diag-
nosed between 1 January 2006 and 31 Dec 
2006, and 1 Jan 2009 and 31 Dec 2009, to 
provide greater numbers of Māori and 
Pacific patients for subsequent analyses. To 
obtain comparative data over the extended 
time frame we added a stratified random 
sample of non-Māori non-Pacific (nMnP) 
patients also diagnosed in 2006 and 2009. 
The stratification factors were year of 
diagnosis (2006, 2009) and cancer centre 
region (cancer services are delivered 
via six regions: Auckland, Waikato, 
MidCentral, Capital and Coast, Canterbury, 
and Southern District Health Boards); the 
number of nMnP patients selected matched 
the total numbers of eligible Māori and 
Pacific patients in each stratum.

We included all patients whose diag-
nosis of adenocarcinoma of the colon or 
rectum was confirmed by either histology, 
radiology or visualisation of tumour (during 
colonoscopy, sigmoidoscopy or surgery). 
Exclusion criteria were: date of diagnosis 
outside 2007–2008 for patients in the main 
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cohort, and outside 2006 and 2009 for the 
extended cohort; patients with recurrent 
disease (this included recurrent tumour at 
the site of a previous tumour, at the anasto-
mosis following previous surgical resection 
of a CRC, or new metastatic disease on the 
background of a previous CRC tumour); 
patients who presented, were diagnosed, or 
received treatment for their primary CRC 
outside New Zealand; and patients who 
were not residents of New Zealand at the 
time of diagnosis. Cases were checked for 
eligibility by review of public and private 
secondary care clinical records. We defined 
date of diagnosis as the date of the first 
pathological report confirming CRC (where 
pathology was available). This date is often 
later than the date recorded on the NZCR, 
creating some shift in cohorts between NZCR 
diagnosis date and PIPER diagnosis date. The 
scope of the project did not include going 
back through NZCR late 2006 diagnoses to 
check if these would have fallen in the 2007 
cohort as per the PIPER definition. 

Data sources: Data were obtained from 
three main sources: i) retrospective review 
of patients’ clinical records (from both 
public and private sectors) from the first 
presentation to hospital care resulting in 
the diagnosis of CRC until the time of case-
review; ii) the national databases of hospital 
discharge diagnoses (National Minimum 
Dataset, NMDS) and mortality (Mortality 
Collection); iii) national data used to derive 
New Zealand Deprivation Index (a measure 
of deprivation based on regularly collected 
National census data)18 and rurality for 
meshblocks of residence, and the GPS coor-
dinates of meshblock centroids. A meshblock 
is a New Zealand-wide system of identi-
fying geographical units, and is the smallest 
geographical unit for which Statistics New 
Zealand collects and provides statistical 
data.19 National database data were merged 
with the clinical data using NHI numbers.

Demographic characteristics: Date of 
birth, gender and ethnicity were deter-
mined from NZCR data. Ethnicity fields on 
the NZCR are continually updated based 
on hospital and mortality data to improve 
accuracy16 with a prioritisation process 
allowing for multiple ethnic affiliations to 
be recorded, with priority ordering to Māori 
followed by Pacific groups, Asian groups, 
other groups and New Zealand European.20 

Ethnicity data from hospitalisation events 
are self-determined from patients or their 
families using a standard question allowing 
multiple categories of ethnicity.20 Data on all 
hospital discharge diagnoses were obtained 
from the NMDS from five years pre-di-
agnosis to estimate baseline comorbidity 
levels. Previously validated ICD-10 codes 
were used to identify these conditions.21

Rurality was assessed for each patient 
according to their residential address at the 
time of diagnosis. A Statistics New Zealand 
2011 meshblock was assigned to each of 
the addresses using QAS Batch software by 
Experian™. This was then mapped to 2006 
meshblocks, the closest to our main cohort. 
We used the Statistics New Zealand urban/
rural profile classification system to obtain 
a rurality classification. This assigns mesh-
blocks to one of three urban and four rural 
categories based on the dependence of the 
meshblock on a main urban area (assessed 
by comparing residential and employment 
addresses).22 In our main analyses we 
grouped the seven categories into two cate-
gories, urban and rural, as recommended 
by the National Health Committee: rural = 
rural areas with moderate urban influence, 
rural areas with low urban influence, 
highly remote/rural areas and independent 
urban communities; non-rural = main 
urban areas, satellite urban communities 
and rural areas with high urban influence.23 
Centroid coordinates were also assigned 
to each meshblock to calculate a measure 
of travel distance to the diagnostic or 
treatment centre. 

A deprivation score was assigned to each 
patient using the NZDep 2006 Index of 
Deprivation, which provides an area-based 
measure of deprivation for each meshblock 
(derived from New Zealand Census data) 
in deciles based on census variables such 
as financial benefit receipt, earning under 
an income threshold, housing tenure, and 
access to car or phone (1=lowest level of 
deprivation and 9=highest level of depri-
vation).18 The NZDep score was assigned 
to each of the patients’ addresses. Data 
presented in this paper uses the rurality 
category and the NZDep score of the 
address recorded for the patient at the time 
of diagnosis. 

Key Performance indicators (KPIs) for 
measuring quality of care: PIPER’s inves-
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tigators and advisory group members 
consisted of individuals with expertise 
in colorectal surgery, medical oncology, 
radiation oncology, Māori health, Pacific 
health, general practice, rural health, 
patients’ perspectives, biostatistics, health 
management, and clinical data collection. 
We identified a list of KPIs based on 
national and international guidelines.24–28 
A list of the data fields required to assess 
these KPIs was developed and piloted, with 
amendments based on availability and 
completeness of data in hospital notes. Data 
collected included patient demographics 
and co-morbidity, method of referral to 
secondary care, First Specialist Assessment 
(FSA), diagnosis, disease characteristics, 
cancer treatment, timelines, follow-up and 
outcome. A full list of data fields collected is 
provided in (Table 1). 

The following fields were deemed unable 
to be collected during the pilot phase, 
due to a high proportion of missing data: 
baseline aspirin/ NSAID use; age of family 
member diagnosed with cancer (medical 
history); pre-chemotherapy height and 
weight; Eastern Cooperative Oncology 
Group (ECOG) performance status; planned 
duration of chemotherapy; response to 
chemotherapy; stage of disease as recorded 
by medical or radiation oncologist.

Outcomes: Data on disease outcomes 
were collected in the clinical record review 
(Table 1). Data on all hospital discharge 
diagnoses (adverse events) from 1 Jan 2001 
(pre-CRC diagnosis) to post-CRC diagnosis 
until 10 April 2014 (date of extraction) 
were obtained from the National Minimum 
Dataset. Mortality data were obtained from 
the Mortality Collection, which provided 
mortality data to 28 Feb 2015 and coded 
cause of death until 31 Dec 2013. 

Data collection: Clinical data were 
extracted from local hospital databases, 
patient electronic records and hard copy 
medical files. Data for patients treated 
in the private sector were collected from 
private clinicians’ medical records following 
the clinician’s written agreement. Data 
collection for each patient was carried out 
by regional data managers, trained in the 
use of PIPER’s standardised data collection 
manual. Data managers reviewed potential 
cases for eligibility based on the DHB of 
domicile of the patient as recorded on the 

initial NZCR data set. If no information 
or no relevant (eg, cancer-related) infor-
mation was found at the centre closest to 
the patient’s domicile, a check against the 
national database of hospital admissions 
was undertaken to identify patients who 
may have been diagnosed or treated in 
regions other than their DHB of domicile as 
recorded by the NZCR. Data were extracted 
and either written onto a case report form 
and then entered into the project database, 
or entered directly into the project database. 
In each field the “Unknown” category refers 
to fields that were still unknown after all 
available information for the patient had 
been reviewed. 

The PIPER Project database: A central 
Microsoft Access database was designed, 
developed and maintained by Cancer 
Trials New Zealand. This is housed on the 
University of Auckland secure server and 
is accessible only by secure log-on and 
password. Data managers at external sites 
accessed the database via remote sessions 
to the host server, which required indi-
vidual user log on and password. Data 
sourced from national databases were 
also stored in a Microsoft Access database 
housed on the secure server. Data were 
anonymised for analysis.

Quality control: The database was 
developed using the fundamentals of good 
database design, including branch logic, 
limited field entry and dropdown lists to 
attain quality data entry. Reports were 
produced to ascertain completeness of 
data collection for individual patients. The 
following steps were taken to maintain 
consistent data extraction across the 
various centres: data managers underwent 
induction by the project manager; a data 
collection manual was developed which 
contained a definition for each data field 
and suggested documents to obtain the data 
from, listed in order of priority or relevance 
if more than one source was identified; the 
project manager made two visits to each 
site to conduct duplicate data extraction 
with review and feedback of any issues; 
queries on clinical data were reviewed by 
the project manager or clinical investigators 
and discussed at monthly data manager 
teleconferences. Checks were carried out 
across all sources of data to identify incon-
gruities, including date order checks and 
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Table 1: Summary of the PIPER Project Data Fields.

Demographics Treatment

Patient ID
Date of Birth
Gender
Ethnicity

Not for active treatment
Date of decision not for active treatment
First treatment received
Surgical referral
Surgical FSA 
Surgical FSA date
Primary resected
Other cancer-related surgical procedure
Surgical procedure
Indication of surgery
Date of surgery
Date of discharge
Length of stay
Main surgical procedure 
Return to theatre
Anastomotic leak
30 day mortality
90 day mortality
Myocardial Infarction (MI)
Pulmonary Embolism (PE)
Completeness of excision
Endoscopic excision only
Multidisciplinary review
Medical Oncology (MO) referral
MO FSA
MO FSA date
Offered chemotherapy 
Chemotherapy regimen
Chemotherapy start and stop dates
Duration of chemotherapy
Stopped chemotherapy early
Reason for stopping chemotherapy
Radiation Oncology (RO) referral
RO FSA
RO FSA date
Offered radiotherapy 
Radiotherapy treatment regimen
Radiotherapy start and stop dates
Completeness of radiotherapy treatment
Incomplete radiotherapy due to toxicity

Presentation

Method of referral
Date of referral
Evidence of obstruction
Date of First Specialist Assessment (FSA)
FSA Department
Emergency presentation to secondary care

Staging

Initial diagnosis method
Date of initial diagnosis
Site of primary tumour
Tumour sidedness
Synoptic pathology report
Post-op T stage
Post-op N stage
Post-op M stage
No. lymph nodes examined
No. positive lymph nodes
Lymphovascular invasion 
Tumour differentiation
Distance of tumour to circumferential margin
Mesorectal quality
Computed Tomography (CT) of abdomen/pelvis 
CT chest
Colonoscopy
Completeness of pre-op colonoscopy
Sigmoidoscopy
Pre-operative stage
Post-operative stage
Stage at start of adjuvant therapy
Completeness of staging

Follow up

Date of follow-up visit
Department of follow-up visit

Progressive Disease Outcome

Site of first progressive disease
Date of diagnosis of first progressive disease
Method of diagnosis
Treatment of progressive disease yes/no
Surgical treatment detail
Chemotherapy treatment detail
Radiotherapy treatment 
Interventional radiology treatment detail

Reversal of stoma
Diagnosis of metachronous tumour
Diagnosis of new primary disease
Date last seen
For those who died:
 - cause of death
 - date of death 
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cross checks of related variables.  
Queries generated by these checks were 
forwarded to the regional data managers or 
to the project manager for resolution. Free 
text fields on the database were coded by 
an investigator or advisor with the appro-
priate expertise. Final cohort membership 
was determined based on the PIPER date of 
diagnosis post final data cleaning. 

Statistical methods: Analyses are strat-
ified by cancer site (colon vs rectal). The 
demographic and clinical characteristics 
of the cohort are described using appro-
priate numerical summary measures and 
graphs. Comparisons between groups 
(rurality, ethnicity and deprivation) in terms 
of presentation, staging, treatment and 
management (Table 1) are adjusted for: age, 
stage, co-morbidity and other prior factors 
(as appropriate), using generalised linear 
models.29 Specific analyses are carried out 
for comparisons by ethnicity, using data 
for patients diagnosed in 2006–2009, using 
sampling weights to allow for the sampling 
of nMnP patients in the years 2006 and 2009. 
For each site and stage, where numbers 
permit, statistical models (including Cox 
regression and competing risk models) 
are used to explore the factors that may 
determine differences in patient outcome 
(cause-specific survival and overall survival) 
by rurality, ethnicity and social deprivation.

Sample size justification: Sample size 
calculations were done for the main PIPER 
cohort, years 2007 and 2008 (n=4,950), as 
some analyses are limited to this group. 
Of the 3,630 colon cancer patients and the 
1,165 rectal cancer patients with known 
rurality in the main cohort, 26% lived 
in rural areas at diagnosis. To detect a 
difference in proportions meeting KPIs 
between urban and rural patients of 0.11 at 
the 0.05 level (2-sided) with a power of 80%, 
we would need 840 patients. Thus we have 
at least 80% power to detect differences in 
KPIs as small as 0.11 for the colon cancer 
group, the rectal cancer group, for stage II 
and III colon cancer patients (n=1,016 and 
916 respectively), the group with non-met-
astatic rectal cancer (n=912) and the group 
with metastatic colorectal cancer (n=1,098). 
For evaluation of care for Māori and Pacific 
patients we use the extended PIPER cohort. 
The total number of Māori patients, with a 
known diagnosis, over the four years was 

445. Of these, 308 had a diagnosis of colon 
cancer (including recto-sigmoid) and 137 
rectal cancer. With these numbers we have 
80% power to detect differences in propor-
tions greater than 0.17 between Māori 
and nMnP at the 0.05 level in the overall 
comparisons and stage-specific compar-
isons. There were a total of 133 Pacific 
patients with a known diagnosis; 78 with 
colon cancer and 55 with rectal cancer. The 
smaller number of Pacific patients (even 
using total ethnicity rather than prioritsed 
ethnicity), means we have 80% power to 
detect differences greater than 0.3. 

Project approval and conduct: Ethical 
approval for this project was granted 
by the Multi-Region Ethics Committee 
(reference number MEC/12/EXP/022). 
Approval was granted for data to be 
collected without individual patient 
consent. The project was overseen by the 
PIPER Study Management Group. 

Results
There were 5,612 diagnoses of CRC regis-

tered on the NZCR during the years 2007 and 
2008. In the extended cohort, there were an 
additional 244 Māori patients, 99 Pacific and 
432 nMnP patients. This gave 6,387 poten-
tially eligible cases for review. Of these 6,387 
patients, 5,610 (88%) were determined to 
be eligible for the PIPER study. Exclusions 
included: non-adenocarcinoma morphology 
(n=172; 2.7%); no evidence of CRC found in 
the available clinical records (151; 2.4%); 
diagnosed outside study years (147; 2.3%); 
non-colorectal primary (120; 1.9%); no clinical 
records available on the patient (67; 1%); 
diagnosed or treated outside New Zealand 
(58; 0.9%); recurrent disease (47; 0.7%); not a 
New Zealand resident (10; 0.2%) and clinical 
diagnosis only (ie no pathology or radiology 
to confirm diagnosis (5; 0.1%)). Review of 
eligibility by patient variables demonstrated 
little variation by rurality and deprivation 
status, however Māori and Pacific patients 
had a greater proportion ineligible due to 
non-adenocarcinoma (6% for Māori and 7% 
for Pacific compared to 2% in nMnP). 

Comparison of site of primary cancer 
collected for the PIPER project compared 
to that recorded on the NZCR showed 
reasonable consistency for colon cancer; 
of the 3,695 patients with colon cancer 
according to the PIPER notes review, 3,565 
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(97%) were classified as colon cancer on 
the NZCR (Table 2). Greater variability was 
seen with rectal cancer; of the 1,385 clas-
sified as rectal cancers in PIPER, only 1,226 
(89%) were classified as rectal cancer on the 
NZCR. The remaining 11% of cases classified 
as rectal in PIPER were recorded on the 
registry as being located in the rectosigmoid 
(6%) or in the colon (5%). The discrepancy 
is due in part to differences in the source of 
information (PIPER used the operation note 
where this was available, as opposed to the 
pathology report which is used by the NZCR) 
and in part to the difficulty in classifying 
cancers near the rectosigmoid junction. 
Tumours classified as being located in the 
recto-sigmoid in PIPER showed the greatest 
variability with 208/466 (45%) also being 
classified as recto-sigmoid by the NZCR.

Characteristics of the 
PIPER patient cohort
The number of cases included for each 

year, based on date of diagnosis, by site of 
primary tumour and prioritised ethnicity is 
given in Table 3, illustrating the sampling 
for the extended cohort (years 2006 and 
2009). Across the four years, the estimated 
percentages of patients whose tumour 
site was the colon, rectum and recto-
sigmoid junction were 66%, 25% and 7% 
respectively. For 2%, the tumour site was 
unknown. These percentages are weighted 
back to the population according to the 
sampling weights. Table 4 presents the 
numbers and percentages of patients by 
demographic characteristics for colon, 
rectal and recto-sigmoid cancers (also 
weighted back to the population). Overall 
5% of the CRC population were Māori and 
1% Pacific, reflecting the lower CRC inci-
dence among Māori and Pacific.

Discussion
The PIPER project has generated a data 

set of over 960,000 data points for 5,613 
patients diagnosed with CRC in New 
Zealand. Cases were identified from the 
mandatory population-based NZCR. We 
observed a reasonable level of accuracy 
with respect to CRC diagnosis on the NZCR; 
2% of those coded as ICD-10-AM codes 
C18-20 were found to have a non-colorectal 
primary on hand search of the medical 
record. For a further 2.4% we found 
no evidence of cancer in their medical 
records; however these cases included 
people diagnosed and managed conserva-
tively outside the secondary care setting, 
or patients who were managed solely 
within the private sector but for whom no 
private sector records could be accessed. 
Secure storage, filing and access to retired 
practitioners’ records in the private sector 
were found to vary greatly between indi-
viduals, and complicated data retrieval. 
We confirmed that the majority of cases of 
C18-C20 recorded on the NZCR are adeno-
carcinoma morphology (97%).

Further work is planned to compare the 
data held by the NZCR and the PIPER data. 
The classification of primary site as colon 
or rectum varied between the registry and 
the PIPER data set, particularly for rectal 
and recto-sigmoid cancers. This is likely to 
be due to differing definitions; in PIPER we 
classified site of primary disease by prior-
itisation from operation note, followed by 
pathological report for surgical specimen, 
followed by other pathological report 
(eg, biopsy post-colonoscopy), followed 
by colonoscopy report, and followed by 
other as written in medical record. The 
NZCR appears to use the first pathological 
diagnosis that would, for many cases, arise 

Table 2: Site of primary tumour as found in the PIPER Project compared to that recorded on the NZCR.

PIPER site of cancer

NZCR site of 
cancer

Colon Rectum Recto-sigmoid Unknown

N % N % N % N % Total %

Colon 3,565 96.5 72 5.2 118 25.3 56 87.5 3,811 67.9

Rectum 54 1.5 1,226 88.5 140 30.0 6 9.4 1,426 25.4

Recto-sigmoid 76 2.1 87 6.3 208 44.6 2 3.1 373 6.6

Total 3,695 100.0 1,385 100.0 466 100.0 64 100.0 5,610 100.0
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Table 3: Numbers of patients with colorectal cancer included in the PIPER cohort 
by year of pathological diagnosis.

Year of diagnosis

Site Prioritised Ethnicity 2006*
N

2007
N

2008
N

2009*
N

Total 
N

Colon Māori 64 60 60 72 256

Pacific 21 9 18 18 66

nonMāori - nonPacific 101 1,531 1,576 109 3,317

Unknown 0 29 24 3 56

Rectum Māori 34 39 22 42 137

Pacific 12 10 13 20 55

nonMāori - nonPacific 41 566 518 39 1,164

Unknown 1 11 16 1 29

Recto-sig-
moid

Māori 14 14 10 14 52

Pacific 3 0 7 2 12

nonMāori - nonPacific 12 178 189 14 393

Unknown 0 6 2 1 9

Unknown Māori 4 2 2 3 11

Pacific 1 1 0 0 2

nonMāori - nonPacific 0 18 16 12 46

Unknown 0 3 0 2 5

All Māori 116 115 94 131 456

Pacific 37 20 38 40 135

nonMāori - nonPacific 154 2,293 2,299 164 4,920

Unknown 1 49 42 7 99

Total 308 2,477 2,473 352 5,610

*The cohort was extended to include patients diagnosed in 2006 and 2009 to provide more 
information on Māori and Pacific patients. All Māori and all Pacific patients were included, 
and a random sample of nonMāori-nonPacific patients.

from the colonoscopy pathology report. 
During data collection we noted regular 
variation between the site of disease as 
documented across multiple documents, 
eg, operation note versus discharge 
summary versus colonoscopy report; and 
between pathology report of endoscopic 
biopsy specimen and surgical specimen. 
For 1% of the study population, the site of 
primary disease was not able to be defined 
below the level of colorectal. This included 
patients for whom data were unable to 
be accessed, for example portions of the 
medical record (eg, volumes) were missing 
or access to private sector data were not 
approved by a private physician. 

Data were collected from source docu-
mentation in both public and private 
medical records. While retrospective 
review presents challenges and limita-
tions with respect to consistency and 
accuracy of data collection, we minimised 
the impact of this through: clear documen-
tation of field definitions and source data; 
training, monitoring and regular meetings 
of project-specific data managers; and 
review of all available records and data 
sets for individual cases. Selection of the 
study cohort was considered to provide a 
balance between the age of the data and the 
ability to include a minimum of five-year 
follow-up for outcome assessment. There 
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Table 4: Demographic characteristics of the patients included in the PIPER cohort (so include patients in both the main and extension 
cohorts).

Colon Rectum Recto-sig-
moid

Un-
known

Total

N %† N %† N %† N N %†

Gender Female 1,944 52.28 521 33.92 194 34.64 31 2,690 46.63

Male 1,751 47.72 864 66.08 272 65.36 33 2,920 53.37

Age at diagnosis <40 66 1.24 29 1.98 11 1.50 0 106 1.42

40–49 145 3.75 90 8.06 23 5.44 0 258 4.87

50–59 368 10.84 226 16.21 66 10.60 13 673 12.45

60–69 870 21.17 399 26.82 137 28.42 16 1,422 23.19

70–79 1,261 36.39 399 31.49 145 35.48 15 1,820 34.89

>=80 985 26.62 242 15.43 84 18.56 20 1,331 23.18

Unknown 
Age

3 0 0 0 3

Prioritised Ethnicity Māori 256 3.87 137 5.62 52 7.28 11 456 4.60

Pacific 66 1.00 55 2.26 12 1.68 2 135 1.36

non Māori 
- nonPa-
cific

3,317 95.13 1,164 92.13 393 91.04 46 4,920 94.04

Unknown 
Ethnicity

56 29 9 5 99

Rurality of residence at time of 
diagnosis

Urban 2,650 72.64 992 71.04 338 74.10 19 3,999 72.33

Rural 954 27.36 357 28.96 120 25.90 9 1,440 27.67

Unknown 
Rural

91 36 8 36 171

New Zealand Deprivation Index 
of residence at time of diagnosis

1–2 714 22.25 262 15.58 83 19.92 3 1,062 20.36

3–4 713 19.55 268 19.54 87 17.88 8 1,076 19.45

5–6 801 19.69 278 22.92 105 19.86 6 1,190 20.52

7–8 744 24.65 278 23.88 92 21.56 4 1,118 24.20

9–10 612 13.87 256 18.08 88 20.77 7 963 15.47

Unknown 
Dep

111 43 11 36 201

Total Total 3,695 100.0 1,385 100.0 466 100.0 64 5,610 100.0

†Percentages have been calculated weighted back to the population values using the sampling weights, to account for incomplete sampling of nMnP in 
2006 and 2009. Percentages do not include unknowns.
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have been limited changes to treatment 
practice of CRC in New Zealand in the 
interval between the cohort timeframe and 
the present day. 

The data collected in PIPER will also 
allow us to investigate issues such as the 
group of data fields that were unable to be 
captured retrospectively from the medical 
records. We believe that this and on-going 
findings from the data set will highlight the 
need for a method of routine/prospective 
data collection across both the public and 
private sectors if we wish to continue to 

monitor quality of care provided to patients 
with CRC in New Zealand.

Conclusions
The PIPER Project has provided a popu-

lation level, comprehensive data set 
detailing the diagnosis and management of 
CRC in New Zealand, a disease with signif-
icant disparities in outcome for patients in 
New Zealand. It provides a rich resource 
for studying the factors which may explain 
these disparities and further analyses of the 
collected data are currently underway.
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Subsidised access to new 
melanoma drugs: in need of 

further innovation?
Michael Wonder, Rosalie Fisher

ABSTRACT
AIMS: Melanoma is the most serious of the three common forms of skin cancer. New Zealand and Australia 
have the highest melanoma incidence rate in the world. A number of new treatments for melanoma with 
different modes of action have recently become available. Our aim was to examine their availability and 
subsidized access in New Zealand and to compare their availability and access in Australia and England.

METHODS: We examined the clinical evidence base of the new treatments, their place in treatment 
guidelines and their consideration for reimbursement by PHARMAC in New Zealand, the PBAC in Australia 
and NICE in England.

RESULTS: The PBAC and NICE have recommended most treatments and their recommendations have been 
implemented promptly, using innovative access and pricing models. PHARMAC has rejected most of the 
new treatments and none has been funded. Pembrolizumab has been recommended with a low priority.

CONCLUSIONS: New Zealand should not be in the unenviable position whereby it has the highest incidence 
of a fatal disease yet is the last country in the Western world to fund effective treatments for it. We offer 
recommendations to all stakeholders to break the current access impasse.

Malignant melanoma is a cancer of 
the skin and is the most serious of 
the three common forms of skin 

cancer. Although melanoma is more often 
diagnosed in older people, it is increasingly 
affecting younger people.1

Metastatic melanoma is life-threatening 
and is associated with low survival rates;2 
approximately one out of every five people 
will survive for five years following a diag-
nosis with late-stage disease.3 There are 
about 200,000 new cases of melanoma diag-
nosed worldwide each year.4

New Zealand and Australia have the 
highest melanoma incidence rate in the 
world; respectively, more than 4,000 and 
11,000 new cases of melanoma are regis-
tered annually. Metastatic melanoma 
results in significant loss of life in both 
countries: more than 300 New Zealanders 
die of melanoma each year,5 and in 
Australia in 2012 there were more than 
1,500 deaths from melanoma.6 Key strat-
egies to prevent melanoma deaths are 
prevention, early detection and effective 
therapies for advanced disease.

For decades, the treatment options for 
patients with metastatic melanoma were 
few and of limited efficacy. The median 
overall survival of nine months had not 
changed in 30 years. A number of new 
treatments for patients with metastatic 
melanoma have become available in the 
past four years. They are all targeted treat-
ments with new modes of action; they are 
more effective but also more costly, and 
are set to revolutionise the treatment of 
patients with metastatic melanoma.

Our objective was to examine the avail-
ability and subsidised access of these new 
medicines by melanoma patients in New 
Zealand and to compare their availability 
and access in Australia and England.

Epidemiology
Cutaneous malignant melanoma is 

a tumour of melanocytes in the basal 
layer of the epidermis. Risk factors for 
the development of melanoma include 
skin phototype, UV exposure, and genetic 
predisposition and thus it most common 
in Caucasian populations, such as those of 
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Australasia, North America, and Northern 
Europe.7

Melanoma is a particular health concern 
in Australia and New Zealand—coun-
tries with the highest global incidence of 
melanoma—and in the United Kingdom, 
where the incidence of melanoma has risen 
more rapidly over the last 30 years than 
those of the 10 most common cancers.8 

In 2011, the age-standardised incidence 
rate (ASR) of cutaneous melanoma in 
Australia was 48 cases per 100,000 persons 
and from 2011 to 2013, the ASR was 37 per 
100,000 in New Zealand.6,9 In Australasia, 
melanoma is the fourth most common 
cancer (defined by the total number of 
cases), and in the UK, the fifth.

Importantly, in all three countries, 
melanoma disproportionately affects a 
younger group of patients; for example, 
it is the most common cancer to affect 
the 15–24 age group in Australia.6 Conse-
quently, mortality from melanoma results 
in greater loss of potential years than 
from other cancers in the US, an average 
of 20.4 years compared to 16.6 years per 
individual.10

Biology
Melanoma is staged according to the 

TNM classification, with stage groupings 
determined by thickness, ulceration and 
mitotic count and the presence of regional 
nodal metastases and metastatic disease.11 
Currently, the use of systemic treatments in 
melanoma is confined to patients with inop-
erable stage 3, or stage 4, melanoma.

Distinct sub-types of melanoma are now 
recognised, which differ by aetiology, clini-
co-pathological features and driver gene 
mutations. The observation that up to 50% 
of melanomas harbour a somatic mutation 
in the BRAF (v-raf murine sarcoma viral 
oncogene homolog B1) gene was the 
foundation upon which a new drug class 
has been developed;12 subsequently, a 
number of genotypes, correlating with site 
of melanoma origin and/or degree of UV 
exposure, were described among primary 
melanomas.13,14

In cutaneous melanomas, mutations 
resulting in aberrant signaling of the 
mitogen-activated protein kinase (MAPK) 

pathway such as BRAF and NRAS (neuro-
blastoma RAS viral (v-ras) oncogene 
homolog) mutations, are frequent. Muta-
tions of codon 600 in the kinase domain of 
the BRAF gene account for 80% of muta-
tions (most commonly V600E and V600K 
mutations) and all activate this important 
growth pathway. Currently, the tumoural 
BRAF status (mutant versus wild-type) is 
the only factor that influences systemic 
treatment type in advanced melanoma.

Another important biological feature 
of melanoma is that it is the most highly 
mutated of the haematological and solid 
organ malignancies.15 It is postulated that 
the somatic mutation burden of melanoma 
results in a large number of antigens 
presented to the immune system and might 
account for the greater success of immuno-
therapies in this disease compared to other 
cancers.

The clinical course of metastatic 
melanoma is varied—the degree of immune 
control is widely speculated to account 
for the differences observed between 
patients—but it is inevitably fatal and, for 
many patients, leads to rapid deterioration 
and death.

Common sites of metastases are the skin, 
lymph nodes, lung, liver and brain and an 
individual’s last months are typically highly 
morbid. The treatment intent remains one 
of palliation.

Current treatments
Up until 2011, the treatment options for 

patients with malignant melanoma were 
the alkylating agents dacarbazine (DTIC) 
and fotemustine and the antimicrotubule 
agent paclitaxel. Dacarbazine is indicated 
for the treatment of metastatic malignant 
melanoma, whereas fotemustine is indi-
cated for disseminated melanoma including 
cerebral metastases.

Dacarbazine and fotemustine have been 
trialled extensively and have complete and 
partial response rates of around 10%. They 
do not prolong survival.16,17

Major improvements in the under-
standing of the biology of melanocytes and 
the drivers of their growth have led to the 
development of new agents with novel 
modes of action (Tables 1 and 2).
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MAPK pathway inhibitors: BRAF 
and MEK inhibitors

The BRAF inhibitors vemurafenib and 
dabrafenib mesylate are selective inhibitors 
of mutant BRAF. In their phase III regis-
tration trials, both agents were compared 
to dacarbazine in previously untreated 
patients with advanced V600E mutated 
melanoma and both demonstrated marked 
superiority.18,19 Vemurafenib and dabrafenib 
mesylate appear to have similar efficacy 
in these trials although they have not been 
compared directly (Table 2). Both treat-
ments are oral and have acceptable toxicity 
profiles, although these differ somewhat. 
Owing to their high response rates, rapid 
onset of action and activity in the central 
nervous system,20 the BRAF inhibitors are 
viewed as highly effective palliative treat-
ments in the treatment of patients with 
advanced melanoma, including those 
with poor performance status. However, 
multiple mechanisms of resistance to these 
drugs are now described,21 and long-term 
survivors treated with these drugs alone are 
in the minority.

Trametinib dimethyl sulphoxide is an 
oral, selective inhibitor of MEK1 and 
MEK2 (MAPK/ERK kinase 1 and 2). In a 
randomised phase III trial, trametinib 
dimethyl sulphoxide monotherapy was 
superior to dacarbazine or paclitaxel in 
untreated patients with BRAF V600E or 
V600K mutant melanoma but the treatment 
benefit in this population is modest 
compared to the BRAF inhibitors.21

There are now substantial data indicating 
that the MAPK pathway remains activated 
in patients with clinical resistance to the 
BRAF inhibitors.22 Thus, combination BRAF 
and MEK inhibitor treatment was trialed 
in an attempt to lengthen the duration of 
control provided by BRAF inhibitors alone. 
Three phase III trials have established 
superiority of combination treatment 
over BRAF inhibitor monotherapy.23,24,25 
All trials were undertaken in the first-line 
setting; the first two studied the combi-
nation of dabrafenib mesylate and 
trametinib dimethyl sulphoxide, compared 
to dabrafenib mesylate or vemurafenib 
monotherapy,23,24 and the third, combi-
nation vemurafenib with the MEK inhibitor 
cobimetinib against vemurafenib alone.25 
Each trial found a consistent and significant 

benefit in response rates and progres-
sion-free survival in favour of combination 
treatment. Overall survival data are not 
mature in the vemurafenib and cobimetinib 
trial but the others demonstrated a clear 
reduction in the risk of death with combi-
nation treatment. These findings, along with 
the observation that combination BRAF and 
MEK inhibition may be less toxic than BRAF 
inhibitor monotherapy,23 have established 
combination treatment for BRAF mutant 
melanoma as the new standard of care.

Immune checkpoint inhibitors
Ipilimumab is a humanized mono-

clonal antibody targeting the cytotoxic T 
lymphocyte antigen-4 (CTLA-4) receptor, a 
negative co-stimulatory molecule expressed 
on effector and regulatory T cells.26

In two phase III trials evaluating 
pre-treated and treatment-naïve 
patients,26,27 ipilimumab resulted in prolon-
gation of overall survival compared to the 
gp100 vaccine or chemotherapy treatment, 
although response rates to this agent are 
low. Recently, data from the phase III trials 
have been analysed along with phase II 
data, finding a median overall survival of 
11.5 months for patients with advanced 
melanoma treated with ipilimumab, but, 
more importantly, that the survival curves 
for these patients starts to plateau at 
three years, confirming that longer-term 
survival after this treatment is possible in 
responders.28 Ipilimumab can cause serious 
immune-related side effects affecting the 
skin, gastro-intestinal tract, liver and endo-
crine glands.

Pembrolizumab and nivolumab inhibit 
a different immune checkpoint receptor, 
Programmed Death-1 (PD-1), whose inter-
action with ligands PD-L1 and PD-L2 
found on tumour and antigen-presenting 
cells down-regulates T-cell activation. 
Nivolumab has been compared to chemo-
therapy as first-line treatment in patients 
with BRAF wild-type metastatic melanoma, 
offering significantly higher response and 
one-year survival rates.29 Both nivolumab 
and pembrolizumab are superior to 
chemotherapy after failure of anti-CTLA-4 
therapy.30,31,32 Pembrolizumab and ipili-
mumab were directly compared as first-line 
treatments of advanced melanoma (KN-006 
trial) and pembrolizumab was unequiv-
ocally more efficacious than ipilimumab, 
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as well as having an improved toxicity 
profile.24 This important study has strongly 
influenced treatment guidelines and was 
highly relevant to the regulatory and reim-
bursement process for pembrolizumab in 
some countries.

The most impressive activity of immune 
checkpoint inhibitors in metastatic 
melanoma patients was observed in the 
phase III trial of combination nivolumab 
and ipilimumab, versus nivolumab or 
ipilimumab monotherapy.33 The median 
progression-free survival in the combi-
nation arm was 11.5 months, compared to 
6.9 months and 2.9 months in the nivolumab 
and ipilimumab arms respectively. This trial 
did not address the issue of combination 
versus sequential immunotherapy.

In summary, there are now more than 
10 phase III randomised, controlled trials 
supporting the use of BRAF, MEK and 
immune checkpoint inhibitors to prolong 
life in patients with metastatic melanoma. 
These trials predominantly treatment 
regimens with the same mode of action, 
and the focus of much research and debate 

currently is the optimal sequencing of 
MAPK inhibitors and immunotherapies. 
Although randomised trial evidence 
comparing different sequences is not 
available, clinical practice is informed by 
data indicating that immune checkpoint 
inhibitors appear to be effective following 
kinase inhibitor therapy, and vice versa.34,35 
Additionally, the melanoma genotype, the 
clinical status of the patient and the regis-
tered indication for each agent are all 
factors in determining the order of systemic 
treatment. While combinations within the 
classes of kinase inhibitors and immune 
checkpoint inhibitors are effective and safe, 
use of BRAF and/or MEK inhibitors with 
immunotherapy remains experimental.

Further information on these new 
treatment options are provided in Table 1. 

Treatment guidelines
Treatment guidelines from the US and 

Europe are the most relevant, as these 
incorporate the major drug developments 
in metastatic melanoma that have occurred 
since 2010. Australasian and British 

Table 1: New treatments for patients with metastatic melanoma.

Medicine (generic name) Ipilimumab Vemurafenib Dabrafenib 
mesylate

Trametinib dimethyl sul-
phoxide

Cobimetinib Pembrolizumab Nivolumab

Medicine (brand name) Yervoy Zelboraf Tafinlar Mekinist Cotellic Keytruda Opdivo

Sponsor Bristol-Myers 
Squibb (BMS)

Roche GlaxoSmithKline 
(GSK)*

GlaxoSmithKline (GSK)* Roche Merck, Sharp & 
Dohme (MSD)

Bristol-Myers 
Squibb (BMS)

Mode of action Checkpoint 
inhibitor

BRAF inhibitor BRAF inhibitor MEK inhibitor MEK inhibitor Programmed 
death 1 inhibitor

Programmed 
death 1 inhibitor

Route of administration Parenteral Oral Oral Oral Oral Parenteral Parenteral

Date of approval (US) 25/03/2011 17/08/2011 29/05/2013 3/09/2013 10/11/2015 4/09/2014 22/12/2014

Date of approval (EU) 13/07/2011 17/02/2012 26/08/2013 30/06/2014 20/11/2015 17/07/2015 19/06/2015

Date of approval (Austra-
lia) (ARTG Start Date)

4/07/2011 10/05/2012 27/08/2013 14/02/2014 Not registered 16/04/2015 11/01/2016

Date of approval (New 
Zealand)

22/03/2012 16/02/2012 19/06/2014 26/03/2015 Not registered 3/09/2015 28/04/2016

Registered patient popula-
tions (New Zealand)

Advanced 
(unresectable 
or metastatic) 
melanoma, 
first-line

Advanced 
(unresectable 
or metastatic) 
melanoma, 
BRAF V600 
mutation 
positive

Advanced 
(unresectable 
or metastatic) 
melanoma, BRAF 
V600 mutation 
positive

Advanced (unresectable or 
metastatic) melanoma, BRAF 
V600 mutation positive, 
monotherapy AND Advanced 
(unresectable or metastatic) 
melanoma, BRAF V600 muta-
tion positive, combination  
(dabrafenib mesylate)

Not registered Advanced (unre-
sectable or meta-
static) melanoma, 
monotherapy

Advanced (unre-
sectable or meta-
static) melanoma, 
monotherapy 
AND advanced 
(metastatic) 
melanoma, 
combination 
(ipilimumab)

* Current sponsor is Novartis
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Table 2: Selected clinical trial data for newly approved treatments for metastatic melanoma.

Medicine (generic 
name)

Ipilimumab Vemurafenib Dabrafenib 
mesylate

Trametinib dimethyl 
sulphoxide

Cobimetinib Pembroli-
zumab

Nivolumab

Trial design Phase III; randomised Phase III; ran-
domised

Phase III; ran-
domised

Phase III; randomised Phase III; 
randomised (in 
combination with 
vemurafenib)

Phase III; 
randomised; 
first-line

Phase III; 
randomised; 
first-line

Patient population 1. Previously treated
unresectable stage IIIC or 
stage IV melanoma 
2. First-line treatment
unresectable stage IIIC and 
stage IV melanoma

First-line treat-
ment unresect-
able stage IIIC 
and stage IV 
BRAF mutant 
melanoma

First-line treat-
ment unresect-
able stage IIIC 
and stage IV 
BRAF mutant 
melanoma

First-line monotherapy 
unresectable stage 
IIIC and stage IV BRAF 
mutant melanoma*

First-line treat-
ment unresect-
able stage IIIC 
and stage IV 
BRAF mutant 
melanoma

First-line 
treatment 
unresectable 
stage IIIC 
and stage IV 
melanoma

First-line 
treatment 
BRAF-wild type 
melanoma

Comparator 1. gp100 peptide vaccine
2. Chemotherapy

Dacarbazine Dacarbazine Chemotherapy Vemurafenib Ipilimumab Chemotherapy

Response rate (%) 1. 10.9 vs 1.5
2. 15.2 vs 10.3

48 vs 5 50 vs 7 22 vs 8 68 vs 45 33.7 vs 11.9 40 vs 13.9

Median PFS 
(months)

1. 2.86 vs 2.76
2. Not available

5.3 vs 1.6 5.1 vs 2.7 4.8 vs 1.5 9.9 vs 6.2 5.5 vs 2.8 5.1 vs 2.2

Median OS 
(months)

1. 10 vs 6.4
2. 11.2 vs 9.1

13.6 vs 9.7 Not available Not available 22.3 vs 17.4 Not reached Not reached vs 
10.8

Toxicities Immune-related skin, gas-
trointestinal, hepatic

Cutaneous 
including 
photosensitivity, 
fatigue, arthralgia

Cutaneous, 
pyrexia, fatigue, 
arthralgia

Cutaneous, diarrhea, 
fatigue, oedema

Fatigue, cuta-
neous, pyrexia, 
arthralgia, gas-
trointestinal

Fatigue, pru-
ritus, rash, 
immune-re-
lated

Fatigue, pru-
ritus, nausea, 
immune-re-
lated

Reference/s 1. Hodi 2010 
2. Robert 2011

Chapman 2011 Hauschild 2012 Flaherty 2012 Larkin 2014 Robert 2015 Robert 2015

*Also studied in combination with dabrafenib mesylate in two randomised phase III trials

PFS = progression-free survival, OS = overall survival.

clinical practice guidelines advise the use 
of chemotherapy, palliative care or clinical 
trial participation for metastatic melanoma 
patients.36,37 However, national standards for 
the treatment of patients with melanoma in 
New Zealand recommend the availability 
of BRAF and immune checkpoint inhibitor 
therapy for these patients.38

More specifically, the National Compre-
hensive Cancer Network (NCCN) and the 
European Society for Medical Oncology 
(ESMO) guidelines discuss the preferred 
sequence of drug therapy,39,40 For patients 
who are rapidly deteriorating, both guide-
lines advocate pembrolizumab, nivolumab 
or BRAF and MEK inhibitors (the latter in 
those with BRAF mutant melanoma), owing 
to the higher response rates of these agents. 
Ipilimumab is reserved for those who are 
clinically stable or following kinase inhibitor 
treatment, where the treatment intent is 
long-term survival. For BRAF wild-type 
patients, pembrolizumab, nivolumab and 
ipilimumab are all accepted as first-line 
treatments but the ESMO Guidelines go 
further in stating that pembrolizumab is 

preferred due to its superior efficacy against 
ipilimumab and improved tolerability. It is 
worth noting that both guidelines support 
the use of kinase and immune checkpoint 
inhibitors in patients with brain metastases.

Prices
The prices of the current treatments in 

the US, England and Australia are provided 
in Table 3. They should be considered as 
indicative insofar as they are not expressed 
in the same currency and price level (eg, 
ex-manufacturer price). In many instances, 
the net reimbursed price is lower. Insofar as 
these medicines are expensive and beyond 
the purchasing capacity of most people with 
melanoma, reimbursement is essential to 
ensure patient access.

Reimbursement status (New 
Zealand)

The medicine reimbursement program 
in New Zealand, including the role of 
PHARMAC, is summarised in Table 4.

Dacarbazine has been listed in Section B of 
the New Zealand Pharmaceutical Schedule 
since 2005.44

ARTICLE



42 NZMJ 19 August 2016, Vol 129 No 1440
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Vemurafenib
Roche lodged a submission with 

PHARMAC on 22 November 2011 for 
vemurafenib, seeking its listing in the 
New Zealand Pharmaceutical Schedule 
for patients with unresectable stage IIIC 
or stage IV melanoma positive for a BRAF 
V600 mutation.

The submission was considered by the 
PTAC in February 2012. “The Committee 
considered that overall vemurafenib was a 
very high cost treatment that provided only 
a small, short term, benefit.”

The submission was referred to the Cancer 
Treatments Subcommittee (CaTSoP) who 
considered it the following month. “The 
Subcommittee recommended that vemu-
rafenib should be funded for patients 
with unresectable stage IIIC or stage IV 
melanoma positive for BRAF V600 mutation. 
Because of the high cost of vemurafenib and 
the short-term evidence, members gave this 
recommendation a low priority. Members 
noted that if the price of vemurafenib were 
to significantly decrease, its priority rating 
may improve.”

In the light of CaTSoP’s recommendation, 
the submission was considered by the 
PTAC again in May 2012. “The Committee 
considered that there were few funded 
alternatives available and that vemurafenib 
improved the treatment of melanoma in this 
setting. Overall, the Committee considered 
that it would maintain its previous recom-
mendation, that this application for 
vemurafenib should be declined because it 

only provided only a small benefit for a very 
high cost.”

Roche is yet to lodge a resubmission.44

Ipilimumab
Bristol-Myers Squibb lodged a submission 

for ipilimumab on 21 May 2012 seeking 
a listing in the Schedule for patients with 
previously treated unresectable stage IIIC or 
IV melanoma.

The submission was considered by the 
PTAC in August that year. “The Committee 
noted that ipilimumab was a very expensive 
treatment, and considered that the non-spe-
cific immune activation related toxicity of 
ipilimumab was too hazardous to justify the 
uncertain incremental benefits at the price 
offered. The Committee recommended that 
the application be declined. The Committee 
further recommended that the application 
be considered by the Cancer Treatments 
Subcommittee.”

The submission was considered by the 
CaTSoP in October 2012. “The Subcom-
mittee considered that overall the evidence 
was relatively strong for ipilimumab 
providing a small increase in median 
overall survival. However, the evidence 
was very weak for any long-term benefit. 
Members considered that the evidence at 
this time indicated that the autoimmune 
effects of ipilimumab were too hazardous 
to justify the small, and uncertain, benefit 
at the price being offered. Therefore, the 
subcommittee recommended that the appli-
cation be declined.”

Table 3: Prices of the new treatments for melanoma.41,42,43

Medicine Ipilimumab Vemurafenib Dabrafenib 
mesylate

Trametinib 
dimethyl 
sulphoxide

Cobimetinib Pembrolizumab Nivolumab

US* $7,200 (50 
mg vial) 
(AWP)

$47 (240 mg 
tablet) (AWP)

$9,120 (120 
capsules) 
(AWP)

$348 (2 mg 
tablet) (AWP)

~$6,000 (cy-
cle) (WAC)

$2,158 (50 mg 
vial) (WAC)

$12,500/
month (AWP)

England** £3,750 (50 
mg vial)

£1,750 (56 
x 240 mg 
tablets)

£933.33 
(28 x 50 mg 
capsules)

Not available £4275.67 
(63 x 20 mg 
tablets)

£1,315 (50 mg 
vial)

£349 (40 mg 
vial), £1097 
(100 mg vial)

Australia*** $48,159.70 
(360 mg)

Not available $5,888.32 
(120 x 50 mg 
capsules)

$8,759.04 
(30 x 2 mg 
tablets)

Not available $11,426.36 (240 
mg)

$7559.52 
(360 mg)

* Price at launch; ** Price as stated in the British National Formulary; ***PBS list prices.  AWP = average wholesale price, WAC = wholesale 
acquisition cost.

~
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Bristol-Myers Squibb lodged a resub-
mission that was considered by the PTAC 
in February 2014. “The Committee recom-
mended that the application be declined.

“The Committee further recommended 
that the application be referred to the 
Cancer Treatments Subcommittee for review 
once longer-term data from the randomised 
study had been provided.

“The Committee considered it likely that 
ipilimumab was associated with some 
long term survival advantage over best 
supportive care but remained uncertain of 
the magnitude of benefit.”

Bristol-Myers Squibb is yet to provide the 
longer-term data to PHARMAC.44 These data 
are now in the public domain.28

Dabrafenib mesylate
GlaxoSmithKline has lodged a submission 

for dabrafenib mesylate seeking its listing 
in the Schedule for patients with BRAF 
V600 mutation-positive stage III or stage IV 
malignant melanoma.

“The Committee recommended that the 
application for dabrafenib for the treatment 
of BRAF V600 mutation-positive unresectable 
or metastatic melanoma be declined.”

“The Committee considered given the high 
unmet need for effective treatments for 
metastatic melanoma it would be appro-
priate for one of vemurafenib, ipilimumab 
or dabrafenib to be funded. Members 
noted that all three treatments had been 
recommended for decline primarily due 
to their very poor cost effectiveness at the 
proposed prices. The Committee considered 
that all three offered some clinical benefit 
and recommended that PHARMAC run a 
competitive process to enable one of these 
treatments to be funded if reasonably cost 
effective.”44

The sponsorship of dabrafenib mesylate 
was transferred to Novartis on 9 September 
2015.45

Pembrolizumab
On 18 September 2015, the CaTSoP 

considered an application from MSD for 
the funding of pembrolizumab for the 
treatment of patients with metastatic or 
unresectable stage III or IV melanoma. 
The Subcommittee recommended that 
pembrolizumab should be funded for the 
treatment of metastatic or unresectable 
melanoma stage III or IV with low priority. 
The Subcommittee noted that the low 

Table 4: Reimbursement/health technology assessment (HTA) agencies in New Zealand, Australia and England.42,43,44

Jurisdiction New Zealand Australia England

Assessment agency Pharmaceutical Man-
agement Agency (PHAR-
MAC)

Pharmaceutical Bene-
fits  Advisory Committee 
(PBAC)

National Institute for 
Health and Care Excel-
lence (NICE)

Technologies assessed Medicines, vaccine, 
blood products, devices

Medicines, vaccines Medicines, devices, 
procedures

Commencement  of 
subsidised access

When listed in the New 
Zealand Pharmaceuti-
cal Schedule

When listed in the 
Schedule of Pharma-
ceutical Benefits

Within 90 days of the 
publication of a positive 
Final Appraisal Determi-
nation (FAD)

Submissions con-
sidered before local 
registration

Yes Yes Yes

Subsidised access pos-
sible before local
registration

Yes No No

Early access scheme 
for emerging new 
medicines

No Managed entry scheme Patient access scheme
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priority rating was influenced by the early 
evidence base, and the consequent uncer-
tainty about its longer term benefits and 
potential risks, as well as its very high cost.

The PTAC considered the submission at 
its November 2015 meeting. The Committee 
recommended that pembrolizumab be 
funded for the treatment of metastatic or 
unresectable stage III or IV melanoma with 
a low priority.

At the November meeting, the Committee 
also noted that it may reconsider the 
funding of ipilimumab, including a review 
of the recently published long term 
follow-up data.44

Trametinib dimethyl sulphoxide, 
nivolumab

PHARMAC is yet to announce that it has 
received a funding application for these 
medicines (see footnote).44

Reimbursement 
status (Australia)

The Australian medicine reimbursement 
program, the Pharmaceutical Benefits 
Scheme, is summarised in Table 4.

The PBAC has established a process with 
the Medical Services Advisory Committee 
(MSAC) to enable the rapid assessment of 
co-dependent technologies.46

Dacarbazine is not listed on the PBS. 
Fotemustine was listed on the PBS on 1 April 
2005 for patients with metastatic disease.43

Ipilimumab
The PBAC has considered multiple submis-

sions to list ipilimumab on the PBS for the 
treatment of patients with stage III or stage 
IV malignant melanoma. The first two 
submissions (July 2011 & March 2012) were 
rejected due to concerns about the clinical 
place of ipilimumab in therapy and other 
reasons.

A third submission was considered in 
November 2012. The PBAC noted that the 
sponsor’s expert advisory panel considered 
a requirement to use dacarbazine or 
fotemustine to be contrary to clinical 
judgment and would therefore be unlikely to 
be observed in practice.

The PBAC concluded that a requirement 
for patients to first try then fail ineffective 
and toxic first-line chemotherapy would not 

be clinically appropriate and requested that 
the PBS restriction be developed so as to 
permit the first-line use of ipilimumab.

The PBAC noted the high unmet clinical 
need for treatments for metastatic 
melanoma with proven survival advantage.

The PBAC noted that the cost effectiveness 
of ipilimumab is highly dependent on the 
duration of survival. Although concerned 
about the cost-effectiveness of ipili-
mumab if the claimed survival gain were 
not observed in practice, the Committee 
recommended the listing of ipilimumab 
for metastatic melanoma, subject to risk- 
share arrangements involving appropriate 
use, maintaining cost-effectiveness and 
managing financial risk.

Ipilimumab was listed in the Schedule of 
Pharmaceutical Benefits for patients with 
stage III or stage IV melanoma on 1 August 
2013.43

Vemurafenib
The PBAC has considered two submis-

sions to list vemurafenib on the PBS for 
use by patients with stage IIIC or stage 
IV melanoma positive for a BRAF V600 
mutation. The first submission was deferred 
by the PBAC in July 2012 in order to obtain 
further information from the applicant and 
the MSAC on the following:

• Unacceptable cost effectiveness
• Negotiation of a risk-share agreement
• Further specification of the target 

patient population and the associated 
PBS restrictions

• Further revisions to the modeled 
economic evaluation and their effect 
on the ICER (applicant)

• Advice on the disease stage at which 
subsidised testing should occur, the 
total number of tests, the number 
of tests per patient reflecting the 
frequency of repeat testing, the costs 
of testing per patient treated with 
vemurafenib, and the cost of testing 
for resistance

The PBAC considered a resubmission for 
vemurafenib at its meeting in March 2013.

The PBAC deferred the resubmission 
in order for the Department of Health to 
consider an appropriate arrangement for 
data collection and to enable the Department 
to negotiate an appropriate price.
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The PBAC made reference to the recent 
recommendation for ipilimumab and the 
submission for dabrafenib mesylate that 
was also considered for PBS listing at the 
March 2013 meeting. The PBAC intended 
to conclude that, on balance, vemurafenib 
and dabrafenib mesylate are clinically 
non-inferior to each other, and so should be 
cost-minimised against each other.

Roche is yet to lodge another submission 
so vemurafenib is not listed on the PBS.43

The interplay between the PBAC and the 
MSAC in relation to access to BRAF mutation 
testing is outlined in Figure 1.

Dabrafenib mesylate
The PBAC considered a submission to list 

dabrafenib on the PBS for the treatment of 
patients with BRAF V600 mutation positive 
stage IIIC or stage IV melanoma in March 
2013. The submission was considered 
under the TGA/PBAC parallel process; 
under the TGA-PBAC parallel processes, a 
submission to the PBAC may be lodged at 
any time from the date of lodgement of a 
TGA registration dossier.

The PBAC deferred the submission in 
order to be informed of the TGA dele-
gate’s proposed registration and rationale, 
to enable the Department of Health to 
consider an appropriate arrangement for 
data collection and to negotiate an appro-
priate price.

A re-submission, that included a revised 
pricing proposal, was considered by the 
PBAC in July 2015. The PBAC recommended 
the PBS listing of dabrafenib mesylate that 
become effective on 1 December 2013 with a 
special pricing arrangement.43

Trametinib dimethyl sulphoxide
In March 2014, the PBAC considered a 

submission to listing trametinib dimethyl 
sulphoxide on the PBS for use in combi-
nation with dabrafenib mesylate by patients 
with BRAF V600 mutation positive stage III 
or stage IV melanoma.

The PBAC rejected the submission on 
the basis that the superior comparative 
effectiveness of trametinib dimethyl 
sulphoxide with dabrafenib mesylate over 
dabrafenib mesylate monotherapy had not 

Figure 1: Access to BRAF testing.47

MSAC consideration of BRAF testing for vemurafenib and dabrafenib mesylate 

2 August 2012

After considering the strength of the available evidence in relation to the safety, clinical effectiveness and cost-
effectiveness of BRAF testing to help determine eligibility for proposed PBS-subsidised vemurafenib in unresectable 
stage IIIC or stage IV metastatic cutaneous melanoma, MSAC deferred the application until its responses to PBAC’s 
requests for advice and further information from the applicant are considered by PBAC. If PBAC refers more matters to 
MSAC for advice, MSAC will reconsider these referrals.

If PBAC subsequently decides to recommend to the Minister that vemurafenib be listed on the PBS, MSAC will support 
an expedited process for its reconsideration to align its support for public funding of BRAF testing according to the 
circumstances recommended by PBAC.

5 April 2013

After considering the strength of the available evidence in relation to the safety, clinical effectiveness and cost-
effectiveness of BRAF V600 mutation testing to help determine eligibility for proposed PBS-subsidised vemurafenib 
in unresectable stage III or stage 4 metastatic cutaneous melanoma, MSAC deferred the application until PBAC 
reconsiders the PBS listing of vemurafenib. MSAC noted that this might be associated with a PBAC reconsideration of 
dabrafenib, an alternative BRAF inhibitor.

1 August 2013

“After considering the strength of the available evidence in relation to the safety, clinical effectiveness and cost-
effectiveness of BRAF mutation testing to help determine eligibility for proposed PBS-subsidised dabrefenib in 
unresectable Stage III or Stage IV metastatic cutaneous melanoma, MSAC supports its public funding via a new MBS 
item, with an MBS fee of $230.95 and an item descriptor of: 

A test of tumour tissue from a patient with unresectable stage III or stage IV metastatic cutaneous melanoma, requested 
by, or on behalf of, a specialist or consultant physician to determine if the requirements relating to BRAF V600 mutation 
status for access to dabrafenib under the Pharmaceutical Benefits Scheme (PBS) are fulfilled. 

MSAC also reaffirmed its April 2013 advice that, as part of implementing coordinated MBS and PBS listing of these co-
dependent health technologies, appropriate data be collected prospectively to be reviewed two years after listing.”
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The PBAC noted that, following lodgement of the submission on 5 November 2014, an extraordinary amount of 
important additional information was provided throughout the process of evaluation, including:

• 24 November 2014: trial data from KN-002 provided by the sponsor (20 slides)

• 28 January 2015: revised model and revised managed entry scheme (MES) proposal with the PSCR (16 pages)

• 13 February 2015 (after the ESC meeting): early results of KN-006 provided by the sponsor (38 pages) (KN-006 = 
randomised trial data directly comparing pembrolizumab with ipilimumab in ipilimumab naïve patients)

• 17 February 2015: TGA delegate’s overview provided by the sponsor (96 pages)

• 25 February 2015: Attachment and PES Addendum to the ESC Advice to comment on the additional post-
submission information (20 pages)

• 4 March 2015: further sensitivity analyses for the revised model and suggestions for the MES proposal with the 
pre-PBAC response (24 pages)

• 6 March 2015: additional information provided by the sponsor on proposed subsidised access to pembrolizumab 
for ipilimumab refractory patients via a funding arrangement from the sponsor (2 pages)

This was in addition to five meetings with the Department before the submission was lodged (3 December 2013, 13 May 
2014, 27 August 2014, 28 August 2014, and 5 September 2014) and two post-submission meetings (10 December 2014 
and 2 March 2015) between the sponsor and the Department.

The provision of extraordinarily large post-submission documents had placed an unreasonable pressure on the PBAC’s 
supporting processes, and evaluation capacity, particularly just prior to the PBAC meeting. As a consequence, there 
was insufficient time to comprehensively evaluate all the material provided, and address relevant matters such as the 
open-label design, the potential for differences in drop-out rates between the trial arms, and the difference between 
the pembrolizumab dosage regimens in KN-006 and the dosage regimen requested for TGA approval and PBS subsidy. 
Also, since much of the material relating to KN-006 was accepted as being provided on a confidential basis, it would be 
redacted from the published version of the PBAC Outcomes document and of the Public Summary Document, unless 
permission is granted by the sponsor or it is published elsewhere between the time of the PBAC meeting and these 
PBAC-derived publications.

The ESC considered that the proposed managed entry scheme should be built around the ongoing phase III clinical 
trial (KN-006) with its stated co-primary endpoints of progression-free survival and overall survival.

The PBAC considered that the MES for pembrolizumab should be guided by the following.

• The initial price of pembrolizumab for PBS listing would be determined on the basis of the current cost per 
patient to the PBS of ipilimumab at its effective price. Rather than a direct price reduction, this would be achieved 
by setting the RSA expenditure caps for pembrolizumab with reference to the average cost of ipilimumab 
per patient using appropriate historical PBS dispensing data, and the revised utilisation estimates based on 
current ipilimumab utilisation via the PBS. These data indicated that approximately patients have commenced 
ipilimumab each year, with an average of induction doses per patient, with approximately ‘’’% of these patients 
having undergone reinduction therapy with ipilimumab. The annual percentage increases in utilisation after the 
first year would be calculated as described in the submission (see table after paragraph 6.65 above). Any annual 
pembrolizumab expenditure beyond these caps should be rebated XXX% to the Commonwealth to generate the 
reduced effective price to apply from initial listing until such time as it might change at the end of the MES.

• The review of new evidence should be provided as soon as possible (and expected to be within two years) after 
maximal follow-up of the KN-006 trial, noting that the final analysis of overall survival for this trial is expected to 
report in the second quarter of 2016.

• The clinical evaluation for KN-006 should formally report both progression free survival (PFS) and overall survival 
(OS) using the standard graphics of Kaplan-Meier curves, and with standard reporting of results.

• The economic evaluation based on KN-006 should directly use the Kaplan-Meier curves observed based on 
individual patient data from the trial to estimate incremental PFS and incremental OS up to the median duration 
of follow-up across the two arms compared in the clinical evaluation, and then apply extrapolation modelling for 
both arms for PFS and OS curves from this time point, ie no statistical adjustments should be used to account for 
differential use of post-progression therapies.

Figure 2: PBAC’s consideration of pembrolizumab.
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been established. The PBAC also noted the 
higher rate of adverse events with combi-
nation therapy compared with dabrafenib 
mesylate monotherapy.

In November 2014, the PBAC considered 
a resubmission for trametinib dimethyl 
sulphoxide that included a Managed Entry 
Scheme (MES) proposal. A MES provides a 
mechanism to address the uncertainty over 
the size of the additional clinical benefit of 
new medicine while providing early access 
to those patients for whom there is a high 
clinical need.

The PBAC recommended the listing of 
trametinib dimethyl sulphoxide for use 
in combination with dabrafenib mesylate 
for the treatment of patients with BRAF 
V600 mutation positive stage III or stage IV 
malignant melanoma. Trametinib dimethyl 
sulphoxide was listed on the PBS under a 
MES on 1 August 2015.

Information about the benefits of trame-
tinib dimethyl sulphoxide in clinical 
practice will be collected, analysed and 
presented to the PBAC for consideration in 
the near future. Prescribers and patients 
must be aware that trametinib dimethyl 
sulphoxide does not prove as beneficial in 
clinical practice as appeared in the clinical 
data presented to the PBAC, it may subse-
quently have its restriction modified or be 
removed from the PBS by the Common-
wealth, or at the request of the sponsor.43

Pembrolizumab
The PBAC considered a submission to 

list pembrolizumab on the PBS for the 
treatment of patients with stage IIIC or 
stage IV melanoma in March 2015. The 
submission was considered under the TGA/
PBAC parallel process; the main indication 
sought was for first-line use by ipilimumab 
naïve patients.

The PBAC’s consideration of this 
submission is discussed in Figure 2.

The PBAC recommended the listing 
of pembrolizumab as for use as mono-
therapy by patients with stage III or stage 
IV melanoma, with an initial risk share 
arrangement to achieve the same cost per 
patient to the PBS as is currently the case 
for ipilimumab, to thus give a reduced 
effective price of pembrolizumab.

The PBAC recommended that the listing 
should be limited to patients who have not 

been exposed to ipilimumab, noting that 
the sponsor has undertaken to subsidise 
ongoing access to pembrolizumab for 
patients who are refractory to ipilimumab.

The PBAC supported the sponsor’s request 
that, for patients with a BRAF mutation, 
the PBS listing of pembrolizumab should 
follow progression after treatment with 
dabrafenib mesylate (combined with trame-
tinib dimethyl sulphoxide after trametinib 
dimethyl sulphoxide is listed).

Pembrolizumab was listed on the PBS 
under a MES on 1 September 2015.43

Nivolumab
The PBAC considered a submission to list 

nivolumab on the PBS for use by patients 
with stage III or stage IV melanoma in July 
2015. The PBAC rejected the submission 
because it failed to include a comparison 
with pembrolizumab.43

Reimbursement 
(England)

The medicine reimbursement program 
in England, including the role of NICE, is 
summarised in Table 4.

In March 2014, the Medicines & 
Healthcare products Regulatory Agency 
(MHRA) announced it was launching an 
Early Access to Medicines Scheme (EAMS), 
saying it would allow earlier access to 
potentially lifesaving medicines for patients 
with severe or life-threatening conditions.

For a new medicine to qualify for the 
EAMS, it must be granted a promising inno-
vative medicine designation based on early 
(phase I and/or II) clinical data and satisfy 
additional criteria including the severity 
of the condition the medicine is intended 
to treat and the level of improvement over 
previously authorised treatments.48

The MHRA has approved two medicines 
for melanoma under the EAMS: pembroli-
zumab and nivolumab.49

NICE has assessed the following new 
treatments for patients with melanoma:42

• Vemurafenib—recommended as 
an option for treating BRAF V600 
mutation positive unresectable or 
metastatic melanoma only if the 
manufacturer provides vemurafenib 
with the discount agreed in the patient 
access scheme (December 2012).
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• Ipilimumab—recommended, within its 
marketing authorisation, as an option 
for treating adults with previously 
untreated advanced (unresectable 
or metastatic) melanoma, only if the 
manufacturer provides ipilimumab 
with the discount agreed in the patient 
access scheme (July 2014).

• Dabrafenib mesylate—recommended, 
within its marketing authorisation, 
as an option for treating unresectable 
or metastatic BRAF V600 mutation 
positive melanoma only if the company 
provides dabrafenib mesylate with the 
discount agreed in the patient access 
scheme. (October 2014).

• Pembrolizumab—recommended as an 
option for treating advanced (unre-
sectable or metastatic) melanoma 
in adults only after the disease has 
progressed with ipilimumab and, for 
BRAF V600 mutation positive disease, 
a BRAF or MEK inhibitor and when 
the company provides pembroli-
zumab with the discount agreed in 
the patient access scheme (October 
2015). Because pembrolizumab was 
made available in the NHS through 
the early access to medicines scheme, 
NHS England has indicated that 
this guidance will be implemented 
30 days after final publication. In 
November 2015 pembrolizumab 
was recommended as an option 
for the treatment of adults with 
advanced (unresectable or meta-
static) melanoma that has not been 
previously treated with ipilimumab, 
only when the company provides 
pembrolizumab with the discount 
agreed in the patient access scheme.

• Trametinib dimethyl sulphoxide—
recommended for use in combination 
with dabrafenib mesylate for the 
treatment of patients with advanced 
unresectable or metastatic BRAF V600 
mutation positive melanoma in June 
2016.

• Nivolumab—recommended for use 
for the treatment of patients with 
advanced, unresectable or metastatic 
melanoma in February 2016..

Table 5 summarises the current reim-
bursement status of the new treatments for 
patients with melanoma.

Discussion
Significant advances have occurred in the 

drug treatment of patients with metastatic 
melanoma since 2010. The development of 
the BRAF and MEK inhibitors, and immune 
checkpoint inhibitors, offer unprecedented 
clinical benefits to patients with advanced 
disease. Important advantages of these 
novel drugs are their ability to treat sites of 
disease previously viewed as refractory to 
systemic therapy, and manageable toxicity 
profiles. As a result, there has been accel-
erated regulatory approval of some of these 
agents. However, all of these treatments are 
high-cost, and the reimbursement process 
fundamentally drives access to them.

Timely access to at least one agent 
in each class of drug is critical in New 
Zealand, Australia and England, where 
metastatic melanoma is a major public 
health concern. When confronted by the 
evidence surrounding the funding process 
in the three countries, the differences are 
stark. The reimbursement/HTA agencies 
in Australia and England, recognising the 
unmet need of melanoma patients and 
acknowledging the importance of equitable 
geographical access, have taken innovative 
and extraordinary measures to make at least 
one drug from each novel class available in 
a timely manner. In contrast, New Zealand’s 
agency, PHARMAC, has rejected multiple 
applications to fund any of these drugs over 
a four-year period, and there are no signs 
to indicate that any of them will be listed in 
the New Zealand Pharmaceutical Schedule 
anytime soon. It is difficult to understand, 
let alone accept, such inertia with the 
melanoma statistics of this nation.

The recommendation by a technical 
advisory committee (PTAC) that PHARMAC 
run a competitive tender to fund one of 
ipilimumab, vemurafenib and dabrafenib 
mesylate, is unusual; we are not aware 
of the PBAC or any of the NICE Appraisal 
Committees having provided similar tactical 
advice to their corresponding bureaucracies. 
Furthermore, the PTAC recommendation 
that PHARMAC run a competitive tender to 
fund medicines that have different modes 
of action undermines the basic science and 
makes one start to question whether the 
primary focus of the Committee is science 
(pharmacology) or finance (money).
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These new medicines are expensive but 
they are also effective. We are not calling 
for their immediate reimbursement without 
a thorough and fair assessment of their 
value (eg, cost effectiveness). The PBAC 
rejected most of the initial submissions 
for these medicines. Nonetheless, we urge 
the Government and/or PHARMAC to find 
solutions to the current unacceptable access 
stalemate. New Zealanders with melanoma 
deserve better than this; we suspect that 
patients are suffering to the point of dying 
due as a result. It is nigh on impossible to 
obtain empirical data to prove this; whilst 

it is (somewhat) easy for PHARMAC to 
calculate how much money it has saved, it is 
much harder to determine how many lives 
have been lost as a consequence.

New Zealand should not be in the unen-
viable position whereby it has the highest 
incidence of a fatal disease yet it is the 
last country in the Western world to fund 
effective treatments for it.

We note the recent PHARMAC report on 
access to new cancer medicines with the 
associated claim that New Zealanders are 
getting access to the best cancer medicines 
available.50 The findings from this study are 

Table 5: Summary of the reimbursement status of the new treatments for patients with melanoma.

Medicine (gener-
ic name)

Ipilimumab Vemurafenib Dabrafenib 
mesylate

Trametinib 
dimethyl 

sulphoxide

Pembrolizumab Nivolumab

Submission con-
sidered by PTAC

Yes Yes Yes No No No

Date/s of consid-
eration

August 2012, 
February 2014

February 2012, 
May 2013

November 
2014

Not considered Not considered Not considered

Outcome/s Rejection, 
Rejection

Rejection, 
Rejection

Rejection No outcome No outcome No outcome

Date of listing/
implementation

Not listed Not listed Not listed Not listed Not listed Not listed

Submission con-
sidered by PBAC

Yes Yes Yes Yes Yes Yes

Date/s of consid-
eration

July 2011, 
March 2012, 
November 
2012

July 2013, 
March 2013

March 2013, 
July 2013

March 2014, 
November 
2014

March 2015 July 2015, No-
vember 2015

Outcome/s Rejection, 
Rejection, Rec-
ommendation

Deferral, De-
ferral

Deferral, Rec-
ommendation

Rejection, Rec-
ommendation

Recommended Rejection, rec-
ommended

Date of listing/
implementation

1 August 2013 Not listed 1 December 
2013

1 August 2015 1 September 
2015

1 May 2016

Submission 
considered by 
NICE Appraisal 
Committee

Yes Yes Yes Yes Yes Yes

Date/s of consid-
eration

September 
2011, No-
vember 2011, 
February 2012, 
September 
2012

May 2012, July 
2012, Septem-
ber 2012

Not available March 2016, 
May 2016

July 2015, Au-
gust 2015

November 2015

Outcome/s Recommended Recommended Recommended Recommended Recommended Recommended

Date of listing/
implementation

March 2013 March 2013 January 2015 September 
2016

November 2015 March 2016
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in stark contrast to other studies that have 
found New Zealanders have poorer access 
to new medicines in general.51,52 Notwith-
standing our concerns about many aspects of 
the PHARMAC analysis, it has scant reference 
to the new medicines for melanoma.

We describe a number of examples of the 
momentum in Australia and England to reim-
burse new systemic treatments for patients 
with metastatic melanoma in a timely 
manner. Both countries have introduced 
schemes that allow early access to promising 
therapies for patients with life-threatening 
diseases, while managing the risks asso-
ciated with evolving clinical trial data and 
real-world experience. A central principle of 
the MES in Australia is the ongoing eval-
uation of promising new medicines with 
the commitment to providing patients with 
the most efficacious and safest treatments 
at a given time; in other words, the reim-
bursement process will attempt to keep in 
step with the latest evidence. It is our strong 
view that New Zealand should look to adopt a 
similar scheme.

Another example of the commitment to a 
high standard of care for melanoma patients 
is the harmonization of the processes for 
the reimbursement of a medicine and its 
corresponding diagnostic test, demon-
strated by Australia’s PBAC and MSAC 
assessment of dabrafenib mesylate and 
BRAF mutation analysis. To our knowledge, 
no such procedure exists in New Zealand 
and is a further weakness that may lead 
to sub-standard and inequitable care for 
melanoma patients.

What is/are the causes of the inertia?
• PHARMAC is yet to receive funding 

applications for these medicines from 
their respective sponsors. This seems 
unlikely as submissions for most of 
the new medicines have already been 
considered by PTAC. PHARMAC is yet 
to publish all of the funding appli-
cations that were considered by the 
PTAC in August and November 2015.

• There is no funding. The listing of 
these medicines in the New Zealand 
Pharmaceutical Schedule will come at 
a cost to the fixed PHARMAC budget. It 
is unclear if PHARMAC has the budget 
to list some/all of these medicines. 
Likewise, it is unclear if PHARMAC 
has asked the Government for extra 

funds if the current PHARMAC budget 
precludes their listing.

• The clinical benefits of the new treat-
ments are lacking or are uncertain. 
Notwithstanding the concerns of the 
PTAC and others about the benefits 
and harms of the new treatments over 
the long term, this has not prevented 
their reimbursement in Australia 
and England (and elsewhere). Their 
inclusion in authoritative clinical 
guidelines suggests that other experts 
in the field are of the view that their 
clinical benefits outweigh their risks.

• Poor access to co-dependent tech-
nologies; whilst this may be an issue 
for dabrafenib mesylate and vemu-
rafenib, it isn’t for ipilimumab, 
trametinib dimethyl sulphoxide and 
pembrolizumab.

• Proposed unit prices are ‘unac-
ceptable’ to PTAC/PHARMAC. This is 
an issue but we have limited infor-
mation to evaluate this. Other HTA 
agencies have also expressed concerns 
about their high unit costs but this has 
not prevented their reimbursement.

In the light of the above, we offer 
the following recommendations to all 
stakeholders:

• PHARMAC invite/encourage all 
relevant sponsors to lodge funding 
applications, regardless of whether 
they have been approved by Medsafe

• Medsafe consider expediting its 
assessment/approval process for 
certain new medicines

• PTAC uphold the underlying science in 
funding applications

• Government explore options for the 
subsidized access to necessary co-de-
pendent technologies. This may well 
be an additional role for PHARMAC.

• PHARMAC consider funding some 
of these new medicines before their 
registration by Medsafe. While there 
is no legislative impediment to this, 
there may be a budgetary one.

• PHARMAC ask the Government for 
additional monies to fund some/
all of these new medicines if PHAR-
MAC’s fixed budget for the current 
financial year has been exhausted/
fully committed.
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• PHARMAC consider the adoption of 
new access models such as the new 
MES in Australia and the patient 
access scheme in England

• The sponsors of the medicines 
concerned prepare and submit 
funding applications that include 
realistic pricing/funding proposals. 
PHARMAC should consider these 
applications as soon as possible.

PHARMAC has done an excellent job over 
many years in containing pharmaceutical 
expenditure in New Zealand. The agency 
has been very successful in focusing the 
public discussion on the country’s medicine 
reimbursement program to fiscal matters. 
Discussions on the value of new medicines 
and the health forgone have gained little 
attention. It is high time to shift the focus of 
the discussion from cost to value. Likewise, 
it is time to shift the current mindset of 
PHARMAC from being a defender of the 
public purse to a pragmatic problem solver.

Authors’ footnote 19 July 2016:
This manuscript was submitted for publi-

cation on 16 December 2015 and accepted 
for publication on 4 May 2016. We note the 
subsequent events:

• On 28 April 2016, Medsafe approved 
nivolumab for use as monotherapy 
for the treatment of patients with 
unresectable (Stage III) or meta-
static (Stage IV) melanoma and in 
combination with ipilimumab for the 
treatment of patients with meta-
static (Stage IV) melanoma with M1c 
disease or elevated lactic dehydro-
genase (LDH).

• On 4 May 2016, PHARMAC announced 
that it proposed to list nivolumab 
on the New Zealand Pharmaceu-
tical Schedule, as monotherapy for 
advanced melanoma patients.

• On 9 May 2016, PHARMAC published 
a CaTSoP minute on nivolumab. The 
Subcommittee considered an appli-
cation from Bristol-Myers Squibb 
on 22 April 2016 for the listing of 

nivolumab as monotherapy and 
in combination with ipilimumab 
for the treatment of metastatic or 
unresectable Stage IIIc or Stage IV 
melanoma. CaTSoP recommended the 
listing of nivolumab for the former 
patient population (medium/high 
priority) and deferred it for the latter 
patient population.

• On 18 May 2016, PHARMAC published 
a PTAC minute on nivolumab. On 
5-6 May 2016, the PTAC considered a 
funding application for nivolumab 
for use and monotherapy and in 
combination with ipilimumab. The 
PTAC recommended the listing of 
nivolumab as monotherapy (medium 
priority) but rejected its listing for use 
in combination.

• On 9 June 2016, following a consul-
tation period, PHARMAC announced 
the decision to fund nivolumab from 
1 July 2016, for patients meeting the 
special authority criteria.

• The proposed special authority 
criteria were amended, including 
provision for nivolumab to be 
combined with ipilimumab (noting 
that ipilimumab remains unfunded).

• On 29 June 2016, PHARMAC 
commenced consultation on a 
proposal to fund pembrolizumab from 
1 September 2016

• PHARMAC has confirmed that funding 
applications for pembrolizumab, 
BRAF and MEK inhibitors remain 
under consideration. PHARMAC is 
yet to publish details on the funding 
applications that were considered by 
the PTAC in February and May 2016. 
It is unclear if PHARMAC has received 
additional funding applications for 
these medicines.

The decision to fund nivolumab and the 
consultation on the funding of pembroli-
zumab must be viewed as significant 
advances, but does not influence our 
concluding remarks.
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Continuity of cancer patient 
care in New Zealand; 

the general practitioner 
perspective

Paul Kane, Marieke Jasperse, Richard Egan, Lynn McBain, Eileen 
McKinlay, Susan Pullon, Patries Herst

ABSTRACT
AIM: As cancer treatments become more effective, increasing numbers of cancer patients seek long-term 
support from general practice. This study aimed to canvass the perspective of GPs on issues around 
continuity of care for these patients.

METHODS: In this qualitative study purposive sampling was used to invite a range of New Zealand GPs from 
urban and rural communities in the Greater Wellington and Otago/Southland areas to participate. A total of 
34 GPs took part in three semi-structured individual interviews and six focus groups.

RESULTS: Six main themes emerged; the participating GPs noted they wanted more involvement in their 
patients’ cancer journeys but were not always clear of their place in relation to cancer specialists and other 
health care providers. They saw cancer as a chronic condition to be managed long term. They mentioned 
the breast cancer and palliative care models as examples to be followed. Poor communication and barriers 
for patients in accessing GP care were seen as areas for improvement.

CONCLUSION: Participating GPs felt that the current cancer care pathway could be improved with a better 
understanding of their own role and through improved communication with patients, cancer specialists 
and other health professionals.

Due to improvements in the preven-
tion and treatment of heart disease, 
stroke and infectious diseases, New 

Zealand (NZ), like the rest of the developed 
world, is confronted with an aging popula-
tion. This together with new cancer screen-
ing programmes and increased public 
awareness, has contributed to an increase 
in cancer diagnoses worldwide.1,2 With 
more effective treatment options for an 
increasing number of patients with cancer, 
the number of those who will need ongoing 
medical care is on the rise.1,2

The cancer journey of patients and their 
families is a complex one. After diagnosis, 
patients undergo a range of treatments 
accompanied by various tests and scans. 
In addition, most patients experience a 
multitude of cancer-related and treat-
ment-related side effects. During their 
journey patients are initially under the care 
of surgeons and/or medical and radiation 

oncologists (cancer specialists). While in 
hospital, many patients are cared for by 
multidisciplinary teams (MDTs) consisting 
of: surgeons, medical and radiation oncolo-
gists, oncology nurses, radiation therapists, 
dieticians and physiotherapists.3 MDTs 
discuss patient progress on treatment and 
management of side effects seeking joint 
decisions.4 

Patients may continue to regularly consult 
their GP about pre-existing conditions 
during this time as well as for continued 
support of their side effects when their 
treatment is completed, whether in 
remission or not. Patients whose cancer 
recurs will often re-enter the hospital 
system to receive further treatment.5 

Continuity of care is defined as care 
that a patient “experiences over time, as 
coherent and linked, and is the result of 
good information flow, good interpersonal 
skills and a good combination of care”.6 
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(page 1) In an ideal world the transitions 
between surgeons, medical oncologists, 
radiation oncologists, other healthcare 
professionals and general practice care 
should be seamless. However, when “conti-
nuity of care” is compromised, patients 
become unsure of who to go to for support 
and ongoing care while during and after 
they have completed specialist hospital 
care. Lack of continuity of care and the 
importance of implementing strategies to 
facilitate this was addressed in Aubin et al.6 
In New Zealand, the disjointed transition 
between tertiary, secondary and primary 
care was highlighted by a recent evaluation 
of a supportive care service provided by 
the Cancer Society of New Zealand (CSNZ) 
and there was some evidence that the role 
of GPs in the care of patients with cancer 
is not always clear.7 The New Zealand 
Ministry of Health made the provision of 
supportive continuity of care for cancer 
patients a priority in its latest guidelines.5,8

As more cancer patients rely on their 
general practice for continued support and 
care, the lack of systems to provide  

continuity of care will be highlighted 
impacting on patients, their families 
and general practice services. The main 
objective of the current study was therefore 
to explore with New Zealand GPs their 
perceptions of current care pathways and 
identify issues around continuity of care for 
cancer patients. 

Design
In this qualitative study, data collection 

and analysis for this research was guided 
by constructivist grounded theory prin-
ciples.9 Firstly that understanding the issue 
at hand did not necessarily mean discov-
ering a clear and unbiased truth, rather 
a perspective could be constructed from 
the data. Second, that data is analysed in 
a structured fashion usually with several 
iterations, driven by the perspective of 
both researchers and participants. Data 
were collected in three semi-structured 
individual interviews and six focus groups 
totalling 34 GPs. Semi-structured inter-
views and focus groups were conducted by 
authors one, two and three. 

Table 1: Potential questions for semi-structured interviews or to guide focus group discussion.

No. Potential questions

1 How many patients with a new cancer diagnosis do you see in a year?

2 How much contact did you have with those patients over the course of their cancer journey? 

3 What do their visits to you involve? Advice? Counselling? Repeat prescriptions?

4
What was your experience of the lines of communication between you and the specialist team 
responsible for their cancer treatment?

5
Do you feel well enough informed about current treatments to advise your patients with a new 
or ongoing cancer diagnosis?

6
Do you feel well informed about the kinds of services provided by the DHB and NGOs for cancer 
patients?

7 How well supported by those organisations do you feel in your role as a GP?

8
If you have issues with any of the above, can you describe any remedies which you feel would 
be useful to you in your role?

9
If you have positive experiences can you explain these and how those might be further im-
proved or expanded on?

10
Can you highlight issues around provision of care affecting particular groups within your patient 
base? For example, relating to Māori patients, younger or older patients, patients from varying 
socio-economic backgrounds?

11
Is there anything specific to your practice you feel impacts on the question we are attempting to 
address? For example, as rural practice or as a Māori Primary Care provider?
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Purposive sampling was used to recruit 
participants. A diverse range of general 
practices in the Greater Wellington, Otago 
and Southland regions were identified (eg 
rural and urban, low and high SES). General 
practitioners at those practices were invited 
to participate by an introductory letter. This 
was followed up by a phone call to confirm 
participation and arrange a suitable time 
and venue for the interview or focus 
group. Only one of the general practices 
approached declined to participate because 
of time constraints. The interviews took 
place in the GPs’ workplace. Each interview 
or focus group was audio recorded and 
transcribed. Field notes were made to 
accompany the audio record. Coding of the 
transcripts was done on a line by line basis 
for analysis, with organisation of tran-
scripts supported by NVIVO software (QSR 
International Pty Ltd, version 9). A system 
of peer coding was utilised; author two 
coded all transcripts, authors one and three 
coded sample transcripts. Email communi-
cation and face to face meetings supported 
code development and provided a way to 
resolve any differences before agreeing on 
the final code headings used. Sequential 
coding and analysis was conducted prior 
to the next interview or focus group taking 
place. The entire team met twice over the 
course of the study period. This permitted 
discussion of emerging themes and adjust-
ments in the interview schedule allowing 
emerging themes to be explored with subse-
quent participants. Ideally data collection 
and analysis continues until saturation is 
achieved and no new themes emerge.10 
In this study we believe saturation was 
achieved with respect to the major themes 
reported. A summary of findings was made 
available for participants if they wished 
to provide feedback. Māori consultation 
was undertaken utilising the University 
of Otago/Ngati Tahu committee process. 
Ethical approval for the study was obtained 
from the Ministry of Health Multi-Region 
Ethics Committee (MEC/12/EXP/037). The 
project was part funded by the National 
Support Services Manager’s Office of the 
Cancer Society of New Zealand.

Results 
The following section describes the 

participant characteristics and the six 

Table 2: Participant demographics and work 
experience.

Number (percentage) of  
participants

n (%)

Total number of participants 34 (100%)

Location

North Island 19 (56%)

South Island 15 (44%)

Gender

Male 21 (62%)

Female 13 (38%)

Ethnicity

New Zealand European/Pakeha 19 (56%)

Other 14 (41%)

British 2 (14%)

Dutch 2 (14%)

German 1 (7%)

Israeli 1 (7%)

South African 1 (7%)

American 1 (7%)

Canadian 1 (7%)

Chinese 3 (21%)

Sri Lankan 2 (14%)

Age

25–34 years 3 (9%)

35–44 years 7 (21%)

45–54 years 13 (38%)

55–64 years 8 (24%)

65–69 years 3 (9%)

Work experience in New Zealand

0–10 years 11 (32%)

11–20 years 8 (24%)

21–30 years 6 (17%)

31–40 years 6 (17%)

Undisclosed 3 (9%)

Overseas experience 19 (56%)
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main themes that were developed from 
individual interview and focus group data: 
lack of involvement with cancer patients, 
uncertainty in the role of GPs in continuity 
of care, cancer as a chronic condition, poor 
communication with specialists, existing 
models of good practice, and barriers for 
patients accessing GPs.

Participant 
Characteristics

Data were collected from a total of 34 
GPs practicing in a range of settings (urban 
and rural) across New Zealand to explore 
their current involvement with cancer 
patients under their care. Participant 
demographics and work experience are 
shown in Table 1. More than half of the 
participants were male and the overall 
age range was 25–69 years (Mode = 45–54 
years). Approximately half of the partici-
pants identified as New Zealand European, 
with the remainder identifying with 
other ethnicities. With respect to work 
experience, the years of working in New 
Zealand as a GP ranged from 1.5–38 years 
(Median = 16.35) and just over half the 
participants had also practiced overseas.

Involvement with 
cancer patients

Participants reported that typically an 
individual GP will engage with approx-
imately 10–20 newly diagnosed cancer 
patients a year. The extent of their 
involvement with this group was subject 
to considerable variation ranging from 
patients who “dropped off the radar” to 
patients who had regular consultations. 
When asked about the reasons for such a 
wide variation, participants suggested that 
this could depend on the presence of pre-ex-
isting conditions, the individual’s diagnosis 
treatment and prognosis, quality of their 
relationship with the patient and the 
patient’s emotional dependence on the GP. 

‘Some patients, you see them quite regu-
larly but some patients literally disappear 
and you don’t see them again …’ (F1, GP1)

Role for GPs in 
continuity of care 

All participants believed they have a 
significant role to play when it comes 
to the ongoing supportive care of their 
cancer patients. GPs explained they did 
not perceive a role in making decisions 
about specialised treatment, but rather 
in explaining what this treatment would 
involve and how it might affect their 
patients. In addition to clarifying infor-
mation given by the cancer specialist, they 
would address the psychosocial needs of the 
patient and their family, as well as managing 
side effects and pre-existing conditions.

‘I really wouldn’t have any input into the 
actual therapy and treatment … it would 
be mainly to see how they’re coping, and if 
they’ve got other conditions, to make sure 
that those are looked after.’ (I1, GP1)

‘I quite like to see them in parallel with 
the consultants so that they still come to me 
and we can talk about what the consultant 
said and what the treatment involves and 
how they are managing that and the sort 
of effects of that on them ... Then they have 
the usual general practice needs of everyone 
else which need to be managed alongside 
that …’ (F3, GP3)

Cancer as a chronic 
condition

Participants saw cancer as a chronic 
condition in the light of increased 
numbers of patients who have success-
fully completed cancer treatment. They 
described their involvement in supportive 
care of these patients as being similar to 
their involvement in the management of 
those with chronic conditions such as heart 
disease, asthma and diabetes. 

 ‘… take heart failure, it’s a highly compli-
cated thing and yet we deal with the vast 
majority of people with heart failure and 
it’s got tricky drugs and its on-going and 
its chronic and so I’m not suggesting that 
we can take over from oncology, of course 
not, we can’t. They are highly specialised 
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drugs and treatment but there’s a lot of lower 
end stuff that I would be able to manage 
like yearly reviews or six monthly reviews 
with specialists guidelines like a lot of other 
chronic illness, models of care for chronic 
illness … cancer’s chronic now.’ (F6, GP3)

Communication with 
cancer specialists 

GPs expressed a strong desire to be better 
informed about cancer diagnosis, prognosis 
and ongoing management. Suggestions 
included specific guidance from cancer 
specialists and/or continued professional 
development (CPD) initiatives. The GPs 
emphasized the importance of clear commu-
nication from cancer specialists and clarity 
of expectations and responsibilities.

‘… then we can look up in their last letter 
and it says … “This is how we manage it in 
our department” and … we are able to treat 
them then …’ (F2, GP1)

Participants discussed how their inter-
action with cancer specialists is often (but not 
always) characterised by miscommunication, 
issues with timeliness and dissatisfaction 
with the content of the communication. 

‘The letters from the hospital are often 
frustratingly slow … to explain about this “Oh 
I’ve got to see somebody else and I don’t know 
why I’m going?”, well I don’t know either 
and I can’t allay their fears or I can’t explain 
anything to them because I just don’t know.’ 

‘I think the letters are far too complicated 
and long and they’re clinical summaries for 
themselves.’ (F3,GP1)

Some GPs commented that they would 
appreciate it if cancer specialists informed 
them of the rationale behind the suggested 
treatment, management of common side 
effects, prognosis and requirements for 
follow up. 

A coordinated IT infrastructure was 
considered extremely effective in situations 
where this had already been implemented. 
Some participants reported systems where 
GP practices can electronically access DHB 
records as soon as they are created. There 
was also recognition that some cancer 
specialists communicated very well with 
their general practitioner colleagues.

‘A nice example today … I just read the first 
letter from the oncologist and he was put on 

this chemotherapy and he could have this 
this this side effect, and this and this is the 
treatment … and I knew exactly what to do!’ 
(F5, GP1)

Shared care approach
Participants expressed a desire for a cross 

sectorial approach to cancer care, partic-
ularly in the case of elderly patients living 
in isolation, which if realised may go some 
way to managing the increasing burden of 
care associated with New Zealand’s aging 
population. 

‘Certainly if the [cancer] specialists could 
regard the GPs as being part of the team and 
if we have a role to play maybe at monitoring 
certain aspects, that relieve them at the clinic, 
if they ask us to monitor this patient every 
month for a couple of months and look out 
for this, that, or the other and then we’ll see 
them again at six months … I’m sure there’s 
a willingness and a recognition from my GP 
colleagues that this is what we do.’

Existing models 
of good practice: 
coordinated care

Across the range of focus groups and 
interviews the GPs were very positive about 
two models of care both of which included 
the involvement of a range of disciplines. 
In the first, the coordinated approach of the 
breast cancer team was regarded as some-
thing the oncology speciality in general 
could aim to replicate.

‘The breast service is really good.’ (F5, GP6)
 ‘A good example would be … a chronic 

care nurse who acts as that patient’s contact 
person, establishes a relationship with the 
patient, liaises amongst various health 
professionals to ease them along, reminds 
them about things depending on the need and 
may even go to appointment with the person 
for some of the … less capable patients. It’s 
something that works really well …’ (F4, GP3)

In the second, GPs also spoke highly of 
their engagement with their local palliative 
care hospices and discussed how effective 
the shared care/partnership model was and 
how it could facilitate ongoing continuity of 
care for cancer patients who were termi-
nally ill. They mentioned how effective it is 
to have 24/7 access to nursing contacts and 
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care in alleviating anxiety for the patient 
and family but also for themselves as GPs.

‘The hospice runs a partnership 
programme … and the patients are told if you 
have any questions these are the numbers to 
call, ok so 24/7 service, you call this nurse 
you call this number and you’ll get the appro-
priate advice …’ (F2, GP1)

Barriers for patients 
accessing their GPs 

The general practice service provision 
model in New Zealand was frequently 
mentioned as a barrier to good service. 
Patient co-payment for GP services was 
seen as a significant obstacle to accessing 
care. GPs felt that patients had concerns 
about their ability to advise on and provide 
support for highly specialised treatments 
and management. They perceived that 
some patients preferred to engage with the 
specialist as a more desirable option medi-
cally or financially. 

‘ … the hard thing is always money….
patients may think I’m with the specialist 
now so I’ll stick to the specialist because it’s 
cheaper for me, I don’t pay for him every 
time and he gives me my scripts and I get 
them for free.’ (I3, GP)

In contrast to this, geography and infra-
structure often hindered access to specialist 
services and GPs therefore were an easier 
option in those situations. 

‘I think it is difficult travel wise … we’re in 
_____ so it’s easier for them to come and see us 
than to travel all the way into ______’ (F2, GP2)

GPs felt that that patients and cancer 
specialists were unclear as to their role in 
regards to supportive cancer care. GPs felt 
that patients found difficult to engage with 
the GP about their cancer if the specialists 
had not initiated that involvement. 

‘I’ve found patients in my notes who’ve had 
no follow up because there was a breakdown 
in communication at that level … and they 
slip under the radar because they haven’t 
been referred back to us.’ (FG1, GP1)

‘The patient pathway, a clear knowledge 
of where they stand in the pathway whether 
they’re primarily looked after by their GP or 
by the hospital, that would be more worth-
while.’ (F3, GP1)

Discussion
This study sought the opinions of a range 

of GPs in the Greater Wellington, Otago and 
Southland regions on issues around conti-
nuity of care of cancer patients. Overall, 
their opinion was that there were gaps in 
the continuity of care of these patients in 
their own practice.

With increasing numbers of those with 
cancer, general practice services have an 
increasingly important part to play in their 
ongoing support. The current lack of conti-
nuity of care between cancer specialists and 
general practitioners results in a disjointed 
cancer trajectory for patients11 resulting in 
unmet medical and psychosocial needs.6,11–15

Similar to the Survey of Physicians’ 
Attitudes Regarding the Care of Cancer 
Survivors study it seems that New Zealand 
GPs also vary in how they see their role 
in providing ongoing support for those 
with cancer.16 Many of the issues iden-
tified by the participants in the current 
New Zealand study could be collectively 
described as “lack of role clarity”. All 
participating New Zealand GPs (n=34) 
saw themselves uniquely placed to play 
a role in the supportive care of patients 
with cancer and their families, because 
of their long standing relationship and 
involvement with the health care of 
different family members. Participants 
were invested in enhancing and increasing 
their involvement in ongoing supportive 
care. Most of the participating GPs already 
had a significant level of engagement 
with their patients with cancer and 
were concerned when for a few this did 
not happen. Lack of involvement in the 
supportive care of some patients was often 
due to the GPs not knowing what was going 
on with their patients. 

A Norwegian study exploring the 
involvement of GPs in the follow up 
of cancer patients identified several 
factors that may contribute to the level of 
engagement of cancer patients with their 
GPs.17 Different patients have different 
needs: some patients want a lot of infor-
mation about their disease and treatments, 
others do not. Some Norwegian patients 
sought out their GPs because they had a 
long standing trusting relationship with 
them and their GPs had provided care for 
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pre-existing conditions, side effects and 
psychosocial problems. Others mentioned 
that seeing a GP was better than different 
cancer doctors at the out-patient clinics. 
Reasons for not visiting the GP included 
financial constraints, lack of accessibility 
and a perceived lack of knowledge of cancer, 
cancer treatments and side effects.12,17,18 The 
GPs in this study reported that their level of 
involvement and the need for information 
differed between individual patients. They 
mentioned that their familiarity with the 
medical history of the patient and their 
family would make them particularly 
suitable to give ongoing medical and psycho-
social support.

The provision of timely and useful infor-
mation to GPs about patient treatment, 
anticipated side effects and their 
management was seen by GPs as a very 
important component in knowing what 
to expect and what to tell their patients. 
However, many GPs spoke of a lack of 
adequate communication, with letters from 
cancer specialists being too late to be of any 
use and/or did not provide the required 
information to inform the patient. This 
aligns with some of the perceptions shared 
by patients who took part in the evalu-
ation of the Cancer Society’s Living Well 
Programme.7 Patients described themselves 
seeking information about treatment and 
side effects from their GP because they 
did not receive it (nor heard it) from their 
cancer specialist. Other similar studies also 
identified an unmet need for treatment and 
side effect information.12–14

Most authors in the field have suggested 
that shared care by the GP, cancer specialists 
and home services is likely to facilitate 
continuity of care for those with cancer. In 
support of this, the GPs in the current study 
described some of the shared breast cancer 
care programs as being excellent with a 
coordinating nurse ensuring continuity 
of patient care. However, this approach 
will only be successful if there is clarity 
about the roles and responsibilities of GPs, 
oncology specialists, coordinating nurses 
and patients, and if there is good commu-
nication and coordination between the 
different health care providers.6,14,18,19 

The study was conducted just prior to 
central funding for cancer coordinator 

nurses coming on stream. The New Zealand 
Ministry of Health evaluation of that 
measure concluded in June 2016. This study 
provides useful additional information 
when considering the effectiveness of the 
coordinator role.

Limitations
While this study targeted and successfully 

attracted participation across a spectrum of 
general practitioners in two different areas 
of New Zealand, the absence of a perspective 
from GPs of Māori or Pacific Island (PI) 
ethnicity stands out. These communities, 
and Māori in particular, have a dispropor-
tionate burden in terms of cancer incidence.20 
The research team did make contact with 
and agreed participation with a PHO which 
employs GPs from and provides services to 
a large Māori and PI community. Unfortu-
nately, with the time and resources available 
to the team and the workload of the PHO this 
did not come to fruition. Other primary care 
disciplines or patients were not interviewed.

The research team included general 
practice, radiation therapy, psychology, 
health promotion and research back-
grounds and the majority have been 
involved in provision of cancer care. Author 
two was involved in the majority of the 
data collection and provided a consistent 
perspective in terms of data analysis. All 
participants had opportunity to feedback to 
the analysis.

Conclusion
The growing numbers of those affected 

by cancer expect the best possible care and 
a seamless transition between hospital care 
and general practice care. This New Zealand 
study showed that the participating GPs 
generally believed that the continuity of 
cancer care can be improved. They noted 
that improving role clarity would result 
in better communication between cancer 
specialists, general practitioners, other 
health care professionals and patients. Such 
improvements would result in better conti-
nuity of care and thus improve the journey 
of patients with cancer. These results are 
likely not unique to New Zealand and may 
also help inform improvements in interna-
tional cancer care.
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The incidence of Orofacial 
Cleft in live births in New 

Zealand 
John MD Thompson, Peter R Stone, Megan Sanders, Harriette van der 

Zee, Barry Borman, Peter V Fowler

ABSTRACT
AIM: To determine the incidence of orofacial cleft at birth in New Zealand over 10 years from January 2000.

METHODS: Comparison of data collected from cleft units and data held on the national minimum dataset.

RESULTS: The overall incidence of OFC in New Zealand over a 10 year period was found to be 1.79 per 
1,000 live births, higher than the norm for Western society. The major reason for this increased rate was an 
increased rate for the Māori 2.37 per 1,000 live births, specifically related to a Cleft Palate alone rate over 
twice that of the European (1.54 vs 0.73 per 1,000 live births). The rate for Pacific was half way between 
(1.04 per 1,000 live births). The rate of Cleft Lip alone was significantly lower in both Māori and Pacific 
populations. Different sex ratios were also seen in relation to Cleft Lip and Cleft Lip and Palate for Māori and 
Pacific compared to those normally reported.

CONCLUSIONS: Māori have an increased incidence of Orofacial Cleft due to one of the highest rates of 
Cleft Palate alone in the world. Further aetiological studies involving genetic and environmental factors are 
required to elicit the reasons for this increased incidence.

The rate of orofacial cleft (OFC) in 
Western society is commonly quoted 
to be around 1 in 700 live births (1.4 

per 1,000 live births). A study across 30 
European registries has shown this to vary 
both within and between countries; with a 
reported mean of 1.52 per 1,000 live births 
95%CI (1.49, 1.55) but a range from 0.63 in 
Valles, Spain to a high of 2.62 in Finland.1 
By these estimates we would expect 82–94 
children are born in New Zealand each year 
with an orofacial cleft assuming 54,000–
62,000 births per year

Studies of the incidence of OFC in New 
Zealand to date have been limited to a few 
local studies. Howie and Phillips reported 
an incidence of 2 per 1,000 live births 
between 1964 and 1967, which accounted 
for 6.4% of congenital malformations 
at National Women’s Hospital, the main 
maternity hospital in Auckland during that 
period.2 They found an increased rate of 
an isolated cleft palate (CP) amongst Māori; 
however they found no case of isolated 
cleft lip (CL) amongst Māori. These results 
were confirmed in a Northland study in the 
1970s3 and another Auckland-based study 

by Chapman covering the period 1960–
76.4 More recently, local data have been 
published from Christchurch from 1960 
to 20005 and from 2000 to 2009,6 based on 
clinic records; however the estimates from 
these studies reflect a mostly European 
population. 

Data reported from official New Zealand 
sources have been published in the annual 
reports of the International Clearing-
house for Birth Defects Surveillance and 
Research,7 and show a rate of non-syn-
dromic OFC of 1.55/1,000 live births over 
the five years from 2005 to 2009.

OFC has also been shown to be more 
frequent in Asian populations.8–10 These 
increased rates among Asian groups appear 
to have continued even after they have 
emigrated to new countries in Western 
societies,11 New Zealand has a fast-growing 
Asian population (Asian births 1991: 3.0%, 
2006: 8.8%, 2013: 11.2%), with a younger 
demographic than the general population 
(NZ census data).12 This implies that there is 
a potential for an increase in the number of 
OFC cases to be seen in New Zealand. 
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The aims of this study were to compare 
data over a 10-year period, obtained from 
two national sources and in doing so to 
describe the incidence in New Zealand 
over the 10-year period. The data sources 
compared were those from the five surgical 
cleft treatment centres in New Zealand, 
responsible for treatment of all cleft in New 
Zealand and the National Minimum Dataset 
(NMDS) that contains International Classifi-
cation of Disease (ICD) coding of all hospital 
discharges in New Zealand. 

Methods 
Data was obtained for all cases of OFC 

that required surgical repair (Cleft lip alone 
(CL), Cleft Palate alone (CP) and Cleft lip 
and palate (CLP)). Syndromic cases were 
included, as the study was investigating 
the incidence at birth—at which time the 
presence of a syndrome is often not known 
(some may not be diagnosed for many 
years). Cases of submucosal cleft requiring 
repair are included, however incidental 
findings of bifid uvula, which required no 
referral to the service and hence no repair, 
are not.

Data were collected from two sources:
1. All five units that care for cleft lip and 

palate in New Zealand were asked 
to identify all new cases born over 
the 10-year period from 1 January 
2000 to 31 December 2009 and whose 
treatment was being carried out by 
the unit. These records were kept by 
the cleft co-ordinators, who were all 
appointed post 2000 and data from 
earlier in the audit was established 
from appointment records. Data 
obtained included cleft type, sex, 
ethnicity, date of birth and National 
Health Index.

2. The National Minimum Dataset, 
which contained all discharges from 
public hospitals in New Zealand 
(treatment for OFC is funded by the 
public health system in NZ), was 
interrogated for all discharges with 
ICD9 coding 749 in any diagnosis 
field (up to 25), (cleft palate and cleft 
lip) and all its subcategories, over the 
10-year period from 1 January 2000 
to 31 December 2009. Data obtained 
included sex, ethnicity, date of birth, 

National Health Index and ICD 
coding (25 fields).

Where discrepancies existed between the 
cases identified by the cleft units and the 
coding in the National discharge dataset, 
the following steps were used to clarify 
each discrepant case:

1. If a case was identified on the NMDS 
but had not been identified by the cleft 
centre audit, the case notes of the child 
were reviewed at the hospital of birth 
to clarify if the child was born with 
a cleft. When it was clarified that the 
child did have a cleft, this was then 
additionally checked with the corre-
sponding cleft team.

2. For cases identified by the cleft centre 
audit but not the NMDS, the national 
health index (NHI) of those cases 
was interrogated in the NMDS to 
determine what discharge coding had 
been ascribed.

We used the NMDS to define ethnicity, as 
that is the source used for the denominator 
(being the total number of live births) and 
in other New Zealand official statistics. 
Ethnicity was assigned using the standard 
prioritisation method, the method prior-
itises in the following order (1) Māori, (2) 
Pacific peoples (Tokelaean, Fijian, Nuiean, 
Tongan, Cook Island Māori, Samoan, Other 
Pacific Islander), (3) Asian (South East 
Asian, Indian, Chinese, Other Asian), (4) 
Various other ethnicities (Latin American/
Hispanic, African, Middle Eastern, Other) 
and finally (5) European (Other European, 
Other European (not further defined), NZ 
European).13 We used the data from the cleft 
units to determine the type of cleft with 
confirmation from the clinical notes and 
type of operation(s) carried out.

Statistical analysis
Comparison of rates of cleft by ethnicity 

and sex were compared by testing differences 
in proportions. Odds ratios were estimated to 
ascertain ethnic and sex stratified risks using 
the logistic regression procedure in SAS v9.3 
(SAS Institute, Cary, N.C.).

Results
The national cleft unit audit identified 

937 cases over the 10-year period (after the 
removal of duplicate observations, where 
treatment had occurred in more than one 
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centre), while 1,043 cases were identifi ed 
with ICD coding in the NMDS. There were 
255 cases identifi ed on the NMDS but not 
identifi ed by the cleft unit audit, and 149 
identifi ed in the cleft unit audit but not on 
the NMDS, leaving 788 identifi ed by both 
sources (Figure 1).

Examination of the clinical notes of the 
255 cases that had not been identifi ed from 
the cleft unit audit revealed information 
that could be placed into 10 different 
categories. The main categories were (1) 
coded as having had cleft surgery but not 
identifi ed by the cleft unit audit (25.9%); 
(2) bifi d uvula identifi ed at Ear Nose and 
Throat (ENT) surgery and no further 

referral (presumably as not considered to 
be of clinical signifi cance) (20.4%); (3) no 
evidence of a cleft was found in the clinical 
notes (14.1%); and (4) died at or soon after 
birth (12.2%). The full list of categorisation 
is shown in table 1a. 

Of those cases not identifi ed on the 
clinical audit but coded as having cleft 
surgery (n=66), cross-checking was then 
carried out with the cleft unit that should 
have been responsible for each patient. 
This resulted in confi rmation of a cleft in 
all but three cases (who are not known to 
any unit and the authors believe are likely 
to have been miscoded). The classifi cation 
of these 66 cases is shown in Table 1b. The 

Table 1a: Categorisation of cleft cases notifi ed by the National Minimum 
Dataset not on the original cleft unit audit.

‡Coded as surgical repair of cleft  - but not on audit 66 (25.9%)

Cleft /Bifid uvula - probably NOS and not referred 52 (20.4%)

No mention of cleft  in clinical notes 36 (14.1%)

†Died or seriously ill child - not likely to have surgery 31 (12.2%)

Overseas birth 25 (9.8%)

Cleft  queried but NOS on examination at cleft  clinic 20 (7.8%)

Sub mucosal cleft  NOS and no referral made 8 (3.1%)

Cleft  diagnosed then diagnosis changed 7 (2.8%)

Coded under diff erent NHI 7 (2.8%)

†Procedure carried out outside audit period but have cleft 3 (1.2%)

† Included in final dataset
‡ Include in final dataset except 3 cases excluded as per table 1b

Figure 1: Flowchart of identifi cation of audit and NMDS identifi ed oro-facial cleft cases.

ARTICLE



67 NZMJ 19 August 2016, Vol 129 No 1440
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

main category was confirmation of the case 
(n=38) and was mostly related to those who 
diagnosed at a later age with a submucosal 
cleft palate (SMCP); these had been kept on 
a separate database in one unit and had not 
been included in the supplied audit data. A 
number (n=16) of patients had been seen by 
a surgeon from one of the cleft units under 
private contract at out-patient clinics in 
regional centres, with the surgery carried 
out at the cleft unit, with follow up back at 
the regional centre. Upon retirement of the 
surgeon these cases should have reverted 
back to a regional unit, but none of the units 
considered these patients to be under their 
care and hence had not included them in 
their audit data. 

Of the 149 cases identified by the cleft 
unit audit but not on the initial NMDS data, 
all were included as they were known 
to have had surgery relating to a cleft. 

Re-interrogation of the discharge dataset 
found 124 of these cases had surgical 
coding for cleft lip or palate. A re-interro-
gation of the dataset was carried out using 
ICD10 coding. Further investigations at the 
Ministry of Health revealed a discrepancy 
in the Ministry of Health mapping of 
ICD9 and ICD10 coding. Seven had coding 
relating to the cleft but not coded as having 
a cleft as follows: Q87.0 (n=4, Congenital 
malformation syndromes predomi-
nantly affecting facial appearance), L90.5 
(n=1,Scar conditions and fibrosis of skin), 
Q38.0 (n=1, Congenital malformations of 
lips, not elsewhere classified), Z42.0 (n=1, 
Follow-up care involving plastic surgery of 
head and neck). 

A further case had coding Q210 Ventricular 
septal defect amongst other cardiac codes, 
but no coding for the cleft as no surgery had 
taken place for the cleft. Another six cases 

Table 1b: Categorisation of cleft cases coded as surgical repair on the 
National Minimum Dataset (n=66).

Missed by audit 38

Contracted patient, not on any units books 16

Repaired but not in a non-cleft unit hospital 2

Now overseas 2

Lost to follow up 3

Deceased never seen 2

†Not a cleft 3

†Excluded from final dataset 

Table 2: Total number of cleft cases/births by year and ethnicity. 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total

Rate/ 
1,000 
live 
births

Māori 26 34 28 31 26 27 23 36 26 32 289 2.37

10,980 10,968 10,565 11,310 11,723 12,193 12821 13,707 13,902 13,653 121,822

Pacific 8 7 9 15 6 8 14 9 10 14 100 1.65

5,611 5,672 5,622 5,809 5,779 5,765 6,078 6,632 6,853 6,891 60,712

Euro-
pean/
Other

70 57 56 66 72 65 63 60 64 72 645 1.63

39,408 38,204 37,700 38,264 38,607 38,886 39,734 41,847 41,641 40,981 395,272

Total 104 98 93 112 104 100 100 105 100 118 1034 1.79

55,999 54,844 53,887 55,383 56,109 56,844 58,633 62,186 62,396 61,525 577,806

Rate 1.86 1.79 1.73 2.02 1.85 1.76 1.71 1.69 1.60 1.92 1.79
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had no cleft coding and on further investi-
gation were determined to have SMCP which 
was yet to be operated on. We received no 
data back for nine cases and two NHIs sent 
were in an invalid format. 

Thus the cross validation of data sources 
has resulted in a total of 1,034 cases (937 
confirmed cases from the cleft audit, and 97 
additional cases identified from the NMDS 
(31 cases whom had died without referral to 
a cleft unit, 63 cases coded as surgical repair 
but not on audit, and three cases whom 
were born in the audit period, but not 
having had primary surgery and therefore 
not being included in the audit data) of cleft 
lip and palate over the 10 year period. This 
resulted in a rate of 1.79/1,000 live births 
(Table 2). The table also shows that there 
are distinct differences in the overall rate of 
OFC by ethnicity with the Māori rate being 
statistically significantly higher at 2.37/1,000 
live births vs 1.65/1,000 live births for 
Pacific and 1.63/1,000 live births for Non 
Māori/Non Pacific populations. 

This difference in rates of OFC is high-
lighted by the difference in rates of CP 

alone (Table 3), the rate in Māori being 
twice that of the Non Māori/Non Pacific 
rate (1.54 vs 0.73/1,000 live births) with the 
Pacific rate intermediate (1.04/1,000 live 
births). The rates of CL with or without 
CP were 0.83, 0.61, and 0.90/1,000 live 
births for Māori, Pacific and Non Māori/
Non Pacific respectively. Of note is that the 
Pacific rate of CL alone was 0.18 compared 
to 0.31 and 0.40 for Māori and Non Māori/
Non Pacific respectively. Rates of CLP 
were 0.43 for Māori while Pacific and Non 
Māori/Non Pacific rates were 0.52 and 0.50 
respectively. The relatively small numbers 
of cases in these ethnic-specific groups 
meant a lack of power to detect statistically 
significant differences.

A further issue is that there are differ-
ences in risk associated with sex within 
ethnic groups (table 4). For CP alone there is 
a similarly and statistically increased risk in 
both male (OR=2.12) and female (OR=2.11) 
for Māori compared to Non Māori/Non 
Pacific. The risks for Pacific male (OR=1.39) 
and female (1.45) are intermediate with the 
male:female ratio preserved. 

Table 3: Number and rate (per 1000 live births) of orofacial cleft by type, sex and ethnicity.

Cleft Palate Cleft Lip Cleft Lip and Palate

Male Female Total Rate Male Female Total Rate Male Female Total Rate

Māori 80 (1.27) 108 (1.82) 188 1.54 20 (0.32) 18 (0.30) 38 0.31 31 (0.49) 32 (0.54) 63 0.52

Pacific 26 (0.83) 37 (1.25) 63 1.04 8 (0.26) 3 (0.10) 11 0.18 13 (0.42) 13 (0.44) 26 0.43

Euro/
Other

122 
(0.60)

167 (0.86) 289 0.73 106 
(0.52)

51 (0.26) 157 0.40 142 
(0.70)

57 (0.30) 199 0.50

Total 228 312 540 0.93 134 72 206 0.36 186 102 288 0.50

Rate 0.77 1.11 0.93 0.45 0.26 0.36 0.63 0.36 0.50

Table 4: Odds ratios associated with Male vs Female and Ethnic group by cleft type.

Cleft Palate 
Male

Female Cleft Lip Male Female Cleft Lip and 
Palate Male

Female

Māori 2.12 (1.60, 2.81) 2.11 (1.66, 2.69) 0.61 (0.38, 0.98) 1.15 (0.67, 1.97) 0.70 (0.48, 1.04) 1.83 (1.19, 2.82)

Pacific 1.39 (0.91, 2.12) 1.45 (1.01, 2.06) 0.49 (0.24, 1.01) 0.38 (0.12, 1.23) 0.60 (0.34, 1.05) 1.49 (0.81, 2.72)

Euro/Other Ref Ref Ref Ref Ref Ref

Male vs 
Female

0.69 (0.59, 0.82) Ref 1.77 (1.33, 2.36) Ref 1.73 (1.36, 2.21) Ref

Ethnicity*Sex 
interaction

P=0.99 P=0.19 P=0.0017
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For CL alone, the risk for males is signifi-
cantly lower in Māori males compared to 
the Non Māori/Non Pacific group but no 
difference is seen in females. For Pacific, 
the differences in sex are similar but do not 
reach statistical significance, however, the 
numbers in these groups are relatively small.

Of particular note are the differences 
associated with CLP. Both Māori and Pacific 
males show decreased risks of borderline 
significance compared to Non-Māori/Non 
Pacific. Female Māori show a significantly 
increased risk compared to Non Māori/
Non Pacific. The risk for Pacific females 
is elevated but not of statistical signifi-
cance. An interaction term of ethnicity by 
sex was statistically significant (p=0.0017). 
Calculating the ethnic specific risks of 
male vs female for CLP gives odds ratios of 
(Māori 0.91 95% CI=0.56, 1.50, Pacific 0.95 
95%CI=0.44, 2.05, and Non Māori/Non Pacific 
of 2.38 95% CI=1.75, 3.23).

Discussion
This is the first nationwide study of the 

incidence of OFC in New Zealand. It provides 
data over a 10-year period, showing a 
national incidence of 1.79/1,000 live births (1 
in 559) that is relatively high in terms of the 
quoted international incidence. The overall 
rate is statistically significantly higher in 
Māori compared to Non Māori: 2.37/1,000 
(1 in 422) vs 1.63/1,000 (1 in 612), however 
even the non-Māori rate is high in terms of 
international comparisons. 

This study also provides the first infor-
mation on the rates of cleft lip and palate 
amongst the Pacific population. Whilst 
the population is somewhat smaller and 
the yearly estimates of incidence vary, the 
overall incidence of OFC over the 10-year 
period is almost identical to that of the Non 
Māori/Non Pacific group.

The increased rate amongst Māori is 
almost exclusively due to the increased rate 
of cleft palate alone in this population. The 
increased rate has been suggested in earlier 
audits carried out over 30 years ago.2–4 This 
nationwide study clarifies these findings. 
The rate of cleft palate alone is in fact 
twice that of Non Māori/Non Pacific, with 
Pacific falling midway between the two. 
This difference in rate suggests a genetic 
component is involved either directly or 

perhaps through interactions with environ-
mental factors. There have been a number 
of genes related to cleft lip and palate 
however, to date, these genes account only 
for a small proportion of cases, mostly 
related to syndromic related clefts. Whilst 
the rate of CP alone is higher in Māori and 
Pacific populations, the internationally 
recognised predominance of female CP is 
preserved across ethnicities.

Contrary to earlier reports, there are cases 
of cleft lip alone in Māori, though the rate 
is lower in Māori males compared to that 
of the Non Māori/Non Pacific population, 
but not different for Māori females. The 
rate for the Pacific population is half of 
that for the Non Māori/Non Pacific group; 
the risk is decreased for both males and 
females, however small numbers mean a 
lack of power to show statistically signif-
icant effects. The predominant male effect 
is evident in the Non Māori groups, while 
not statistically significantly different, the 
rates are similar for Māori male and female 
and appears to be due to a decreased rate in 
Māori male. It has been proposed that the 
audit be repeated in five-year cycles and, 
with increased data over time, the sex and 
ethnic patterns in CL will become clearer.

The most notable sex effect is that for CLP 
where the expected male predominance 
exists for the Non Māori/Non Pacific popu-
lation but there is no sex differential in rates 
for Māori or Pacific. We do not know of any 
other population in the world where this 
male predominance does not exist for CLP. 
The data suggest that this is a combination 
of a slightly lower rate of CLP in Māori and 
Pacific males than expected and a slightly 
higher than expected rate amongst females.

Data for live births are only published for 
Māori, Pacific and other ethnic populations, 
thus we were not directly able to assess the 
impact of the growing Asian population. The 
overall rate of OFC has not increased over 
time, thus suggesting that over the period 
2000–2009 there has been little impact from 
the increasing Asian birth rate.

Data provided to the international 
clearinghouse for birth defects that uses 
information from the NMDS excludes 
cases that are also coded as being part of a 
syndrome. The published rates equate to 
547 cases of cleft palate alone compared to 
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540 from this study. The difference is greater 
in the cases of cleft lip with or without 
cleft palate where the reported numbers 
to the international clearing house are 359 
compared to 494 in this study. The reasons 
for these discrepancies are not entirely 
clear; though the clearing house data 
exclude those with a syndrome, it would 
normally be expected that many of these 
would likely have only palate involvement. 
Our data do not currently allow reliable 
identification of those who have a cleft as 
part of a syndrome, and this should be a 
goal for the future. Non syndromic OFC rates 
do, however, pose some difficulties, as some 
cases may not be identified and confirmed 
as syndromic until later in childhood. 

The study also raises an issue about how 
clinical coding is carried out. In the New 
Zealand setting, ICD coding is carried out 
at hospital level by non-clinically trained 
coders. In this instance, the data would 
suggest significant over-coding of OFC, 
due to lack of depth of knowledge and/
or misinterpretation of clinical notes. We 
do not believe there is likely to be an issue 
of undercoding. Cases were identified by 
the audit and missed on the initial NMDS 

download, mainly due to a discrepancy 
in ICD9 and ICD10 codings at Ministry of 
Health level. All primary repair in NZ is 
carried out in the public health system and 
if any cases were operated on in the private 
system, they would still require referral 
back to the cleft units for provision of other 
services such as orthodontic and speech 
language therapy, so would be expected to 
be known by one of the units.

Furthermore,there are more general 
implications of the coding of clinical data. 
This study has shown substantial differences 
in the numbers of cases coded for what 
should be a relatively clearcut diagnosis. 
Thus, the implications for reported rates of 
other common diseases with less categorical 
diagnoses could be significant.

In conclusion, this study has clarified the 
incidence of orofacial clefts in New Zealand 
and confirmed a high rate of CP alone in 
the Māori population and unexpected 
male:female ratios of CLP for Māori and 
Pacific populations. This dataset is providing 
a base for ongoing studies on the epidemi-
ology, genetics, quality of life, burden of care 
and treatment outcome studies. 
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Productivity losses 
associated with Fetal 

Alcohol Spectrum Disorder 
in New Zealand

Brian Easton, Larry Burd, Jürgen Rehm, Svetlana Popova 

ABSTRACT
AIM: To estimate the productivity losses due to morbidity and premature mortality of individuals with Fetal 
Alcohol Spectrum Disorder (FASD) in New Zealand (NZ).

METHODS: A demographic approach with a counterfactual scenario in which nobody in NZ is born with 
FASD was used. Estimates were calculated using (Census Year) 2013 data for the NZ population, the 
labour force, unemployment rate and average weekly wage, all of which were obtained from Statistics 
NZ. 

In order to estimate the number of FASD cases in 2013 and the related morbidity, the prevalence of FASD, 
obtained from the available epidemiological literature, was applied to the general population of NZ. 
Assumptions made on the level of impairment that would affect the ability of individuals with FASD to 
participate in the workforce or would reduce their productivity were based on data obtained from the 
current epidemiological literature.

RESULTS: In 2013, approximately 0.03% of the NZ workforce experienced a loss of productivity due to 
FASD-attributable morbidity and premature mortality, which translated to aggregate losses ranging from 
$NZ49 million to $NZ200 million – that is, 0.03% to 0.09% of the annual gross domestic product in NZ. 

These costs represent estimates for lost productivity attributable to FASD and do not include additional 
costs incurred by governmental and private entities including social costs, such as both higher costs and or 
less effective spending by the education, health and justice systems.

CONCLUSION: The estimated productivity losses associated with FASD further reinforces that effective 
FASD prevention as a primary public health strategy may be of significant value.

Across the world, alcohol is the fifth 
leading contributor to disability and 
mortality, accounting for over 5% 

of worldwide mortality and nearly 4% of 
disability-adjusted life years.1 Furthermore, 
alcohol consumption often results in harm 
both to the drinker as well as to individuals 
associated with the drinker. One example of 
such harm is that caused by the consump-
tion of alcohol during pregnancy. Prenatal 
alcohol exposure is an established cause of 
Fetal Alcohol Spectrum Disorder (FASD). A 
safe level of alcohol exposure during preg-
nancy has yet to be identified, nevertheless 
it is widely accepted that heavy drinking 
confers the greatest risk of FASD.2,3 Prenatal 
alcohol exposure results in a highly variable 
expression of adverse outcomes. As a result, 

the term FASD encompasses a group of 
disorders where alcohol exposure can affect 
any organ system.3 

FASD is comprised of four categorical 
disorders: Fetal Alcohol Syndrome (FAS), 
Partial FAS (pFAS), Alcohol-Related Neuro-
developmental Disorder (ARND) and 
Alcohol-Related Birth Defects (ARBD).3,4 
The FASD phenotype is variably expressed, 
and comorbidities are common.3,5–10 These 
are highly variable disorders, with age and 
development dependent upon changes in 
phenotype.11,12 However, FASD is considered 
a ‘hidden’ disability and a complex diag-
nosis.13 Damage to the central nervous 
system is a unifying concept for nearly all of 
the FASD diagnoses.4,12,14,15
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Although no research has confirmed 
the prevalence of FASD in New Zealand, 
it is generally assumed that the preva-
lence is approximately 1% of live births, 
an assumption that is based on multiple 
prevalence studies in other countries 
(acknowledging, however, that there may 
be variations in the patterns of alcohol 
consumption during pregnancy in different 
countries/cultures).16–18 More recent prev-
alence studies have reported prevalence 
rates well above 1% of live births in some 
locations across the world using a screening 
protocol for school-age children (ie, active 
case ascertainment).19 Also, and unsurpris-
ingly, high-risk populations with higher 
drinking rates have an increased likelihood 
of having alcohol-exposed pregnancies.20,21 
The FASD rates are well above prevalence 
rates for Autism Spectrum Disorder or Down 
syndrome.22

The prevalence of FASD is currently 
unknown in both the general population 
and, in some high-risk communities of New 
Zealand. Therefore, for the purpose of this 
study, the most commonly cited rough esti-
mates of the prevalence of FAS (1 per 1,000)17 
and FASD (9 per 1,000)18 among the general 
population in Canada were used. Since the 
exact prevalence of FAS/FASD is unknown, 
it was assumed that the prevalence was 
constant across all birth cohorts.

In a recent review of mortality in indi-
viduals with FASD, the two leading causes 
of death were malformations of the central 
nervous system and congenital cardiac 
abnormalities.23 The three other leading 
causes of death were sepsis, kidney malfor-
mations and cancer. This study also revealed 
that over half of the reported deaths (54%) 
occurred in the first year of life.23 Other 
studies have demonstrated that FASD is asso-
ciated with a vast number and wide range of 
health and behavioural problems including 
increased premature mortality rates 
compared to the general population.3,5–9,24 
Additionally, the phenotype for FASD is 
highly variable and as affected people age, 
the rates of comorbidity tend to increase, 
which ultimately increases both complexity 
and severity of the phenotype.6

Because of difficulties “fitting into” main-
stream life, the attempted suicide rate for 

persons with FASD has been reported to be 
higher (22%) than the rate for the general US 
adult population (3%) and persons with intel-
lectual disabilities (8%).25

Thus, since FASD begins in the prenatal 
period, the disorders cause a large burden 
of lifelong duration on society. The costs 
change across age groups and only recently 
have costs incurred by adolescents and adults 
been considered. The costs in this age group 
are incurred primarily through the health 
care system, mental health and substance 
abuse treatment services, the criminal 
justice system, and the long-term care of 
individuals with intellectual and physical 
disabilities.2,3,26–38

A significant portion of the societal 
economic burden from FASD results from 
lost productivity and decreased participation 
in the workforce (the labour force less those 
who are unemployed) including those losses 
resulting from early mortality. Surprisingly, 
given the significance, the existing cost esti-
mates of FASD have neglected to examine the 
productivity losses caused by reduced partici-
pation in the workforce.27,30,39-41

FASD has not yet emerged as a public 
health priority in New Zealand, although the 
Ministry of Health is paying more attention 
to it.42 Canada has already placed impor-
tance on this issue.17,26,31–38,43,44 The Canadian 
approach is due in part to their recognition 
of the costs associated with FASD-af-
fected individuals’ need for specialized 
the care and services, but also due to their 
increased awareness of costs may poten-
tially be reduced by implementing effective 
prevention programs.40 Such prevention 
efforts need to focus on reducing the 
number of affected individuals, the severity 
of the resulting impairments, and the 
premature mortality due to prenatal alcohol 
exposure.6,8,26 These efforts could be accom-
plished by eliminating prenatal alcohol 
exposure or, at the very least, by reducing 
the number of women who drink heavily 
during pregnancy.

The purpose of this study was to estimate 
the productivity losses of individuals with 
FASD due to morbidity and premature 
mortality, as one aspect of the total costs of 
FASD in New Zealand.
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Method 
The counterfactual scenario 

All cost estimates involve a counterfactual 
scenario, which compares the actual state 
of affairs with an alternative one, the costs 
reflecting the economic differences between 
them valued at appropriate prices.

This report adopts a counterfactual 
scenario in which no individual in the 
population was born with FASD. It uses the 
“demographic” method,45 and focuses only on 
the impact of market production (the produc-
tivity loss) resulting from the morbidity and 
premature mortality of individuals with 
FASD. 

This counterfactual scenario was chosen 
because it is readily understandable and 
because it and its consequential estimation 
method involve fewer—often contentious—
assumptions. It avoids some issues that make 
the estimation of social costs challenging, 
such as dealing with inflation, economic 
change and time discounting. It produces 
an estimate for a particular year (2013) as a 
result of effects earlier in time, instead of an 
estimate of the effects in a particular year. 
A consequence of this particular counter-
factual scenario is that the total will vary 
through time as a result of economic and 
population changes, and the scenario takes 
into consideration such variables as business 
cycle (unemployment) and price changes 
(inflation). However in the medium-term 
these will not change the order of magnitude.

An alternative to the “demographic” 
approach is the “human capital” approach, 
which would be more applicable if the alter-
native scenario involved a phasing-out of 
FASD (eg, if an effective prevention program 
was introduced over time). Whereas the 
counterfactual scenario used here assumes 
an effective program was introduced many 
decades ago; the estimate represents the 
long-term equilibrium. It may be taken as an 
indication of the eventual long-term produc-
tivity gains from effective prevention.

There are two different concepts used 
in this paper: “labour force” and “work-
force”. “Labour force” refers to the number 
of individuals actually working or willing 
to work. “Workforce” refers to the number 
of individuals actually working and does 
not account for those who are willing to 
work. The difference between the “labour 

force” and the “workforce” is the unem-
ployed labour force. Therefore, “workforce” 
constitutes the employed labour force (for 
more information please see http://www.
yourarticlelibrary.com/difference/difference-
between-labour-force-and-workforce/40438/).

Population estimates of individuals 
with FASD 

New Zealand data on population of the 
labour force, unemployment rate, and the 
average weekly wage were obtained from 
Statistics New Zealand for the most recent 
available year (i.e., 2013).46

For the purpose of this analysis, three 
groups of individuals with: 1) Fetal Alcohol 
Syndrome (FAS; the most recognisable form 
of FASD); 2) other-FASD (pFAS, ARND and 
ARBD); and 3) FASD overall (FAS, pFAS, 
ARND, and ARBD) were analysed separately. 
In order to estimate the number of indi-
viduals with FAS and other-FASD, the most 
commonly cited prevalence of FAS (0.1%)17 
and FASD (0.9%)18 in North America was 
applied to the general population of New 
Zealand in 2013.

It is possible that those with FASD are 
more likely to be unemployed; however, 
because such no estimate exists, we have 
assumed the proportion of individuals with 
FASD that are unemployed is the same as 
that of the general population. 

All cost figures are presented in New 
Zealand dollars for the 2013 year. 

Severity levels of intellectual 
impairment attributable to FASD 

As described below and in Easton et al.47 
population estimates of individuals with 
FASD can be stratified by the severity of intel-
lectual impairment attributable to FASD, so 
as to account for its effect on both the level of 
participation in the workforce and produc-
tivity of individuals with FASD. Disabilities 
attributed to birth defects, vision or hearing 
problems or any other physical disabilities 
were not included. 

Individuals with FAS and other-FASD will 
have multiple areas of brain impairment 
when measured on standardised tests. For 
the purposes of this study, the domain of 
intellectual impairment will represent the 
relevant impairment. Individuals with FASD 
can be classified into four groups according 
to their level of impairment.48
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1. Broad cognitive impairment (does 
not meet criteria for intellectual 
disability). The term minimal brain 
dysfunction (MBD) has also been used 
previously to describe this population, 
and includes individuals with learning 
disabilities, speech and language 
disorders, attention deficit hyper-
activity disorder, and other similar 
disorders.

2. Mild intellectual disability. Previously 
known as mild mental retardation, 
this category includes individuals 
with an Intelligence Quotient (IQ) and 
adaptive behaviour scores between 
50 and 75. Individuals within this 
category can often acquire academic 
skills up to the 6th grade level, can 
become fairly self-sufficient and in 
some cases live independently with 
episodic or ongoing community and 
social supports.

3. Moderate intellectual disability. This 
category includes individuals who 
have an IQ and adaptive behaviour 
score of 35–49. They can typically 
carry out work and self-care tasks 
with ongoing supervision at moderate 
levels. They typically acquire commu-
nication skills in childhood and are 
able to live and function successfully 
within the community in a staffed and 
supervised environment such as a 
group home.

4. Severe intellectual disability. This 
category includes individuals with 
an IQ and adaptive behaviour score 
below 35. Such individuals may 
master very basic self-care skills and 
some communication skills. Their 
intellectual disability is often accom-
panied by neurological disorders, 
and they most commonly require 
continuous supervision, assistance 
and high levels of structure.

It was assumed that 100% of individuals 
with FAS are impaired and only about 25% 
of individuals with other-FASD are impaired. 
Such individuals would be expected to have 
different levels of reduction in productivity 
due to their intellectual impairment. The 
distribution of levels of mental impairment 
severity among individuals with other-FASD 
was assumed to be the same as that for indi-

viduals with FAS (50% with broad cognitive 
impairment, 33% with mild intellectual 
disability, 12% with moderate intellectual 
disability, and 5% with severe intellectual 
disability).

The percent reduction in productivity of 
individuals with FAS and other-FASD was 
adapted from Harwood and colleagues48 and 
modified based on the expert opinion of Drs. 
Larry Burd and Albert Chudley (personal 
communication).

Mortality 
As described above, individuals with 

FASD have a higher mortality rate. The 
effects can be measured by using cause-
of-death data combined with pooled 
prevalence estimates of the major disease 
conditions associated with FASD, as 
obtained from a recent meta-analysis 
conducted by Popova and colleagues.10 
For a detailed methodology on estimation 
productivity losses due to premature 
mortality of individuals with FASD, please 
see Easton et al.49

However, it is unnecessary to add a 
separate assessment for the purposes of this 
paper. If FASD rates at birth are the ones 
assumed (ie one percent of the cohort), then 
the rates in the labour force will be lower 
(because of the higher mortality rate). 
The counterfactual scenario requires the 
addition to the labour force of those indi-
viduals with FASD who die from premature 
mortality relative to those without FASD. 
Subject to a very small effect, this is equiv-
alent to assuming that the rate of FASD 
for the labour force is the same as the rate 
for the birth cohort. Ignoring this small 
difference means the estimates provided 
here are slightly on the conservative side.

Results
Population estimates of individuals 
with FASD 

Using data on the general population in 
New Zealand (4.43 million in 2013) and 
assuming a prevalence of 0.1% for FAS and 
0.9% for other-FASD, the number of indi-
viduals with FASD was estimated as follows: 
4,400 individuals with FAS and 39,900 with 
other-FASD, for a combined total of 44,300 
individuals with FASD in New Zealand in 
2013 (Table 1).
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Approximately 54.4% (2.41 million) of 
New Zealand’s general population partici-
pated in the paid labour force in 201346. By 
applying this percentage to the number of 
individuals with FASD, it was estimated that 
about 24,100 individuals with FASD were 
in the New Zealand labour force in 2013 
(or 0.03% of the total labour force). Based 
on the assumption that all individuals with 
FAS and 25% of individuals with other-FASD 
have some level of intellectual impairment, 
it was estimated that 7,800 individuals with 
FASD who are in the workforce (the labour 
force less the unemployed) have decreased 
productivity (Table 2).

Productivity losses of individuals 
with FASD due to morbidity 

It was assumed that the magnitude of 
productivity losses for individuals with 
FASD was directly related to their level of 
intellectual impairment. Table 2 presents 
the proportions of individuals with FASD 
by the levels of intellectual impairment, as 

well as the lower and upper boundary for 
their percent of reduction in productivity 
by categorical level of impairment. In order 
to estimate a weighted average of the lower 
(24%) and the upper (50%) boundaries, 
the percent of reductions in productivity 
were combined across severity levels and 
weighted by the number of individuals in 
each respective group (Table 2).

Since 6.2% of the labour force was unem-
ployed46, the estimated loss of productivity 
by the effective workforce was applied to 
only 93.8% of those with FASD who were 
assumed to be in the labour force (the work-
force equals the labour force minus those 
unemployed).

Estimating the effect of the 
counterfactual scenario of no FASD 
in New Zealand 

If there were no cases of FASD in New 
Zealand (the counterfactual scenario), then 
the effective workforce would increase by 

Table 1: Model parameters for the calculation of productivity losses due to FASD-attributable morbidity 
and premature mortality in New Zealand 2013.

Parameters Number of 
individuals

Source

Total population in New Zealand 4.43 Million 46

Population participating in labour force (54. 4%) 2.41 Million 46

Population with FAS (0.1% of the total population) 4,400 17 

Population with other-FASD (0.9% of the total popu-lation) 39,900 18 

Population with FASD (1% of the total population) 44,300

Population with FAS participating in labour force (54.4% of the total 
population with FAS)

2,400

Population with other-FASD participating in labour force (54.4% of the 
total population with other-FASD)

21,700

Population with FASD participating in labour force (54.2% of the total 
population with FASD) 

24,100

Compromised productivity of the workforce with FAS (100% of the pop-
ulation with FAS participating in labour force)

2,400 Expert opinion 
(personal  
communication)

Compromised productivity of the workforce with other-FASD (25% of 
the population with other-FASD participating in labour force)

5,400 Expert opinion 
(personal  
communication)

Compromised productivity of the workforce with FASD (sum of pop-
ulation with FAS and other-FASD participating in labour force with 
compromised productivity)

7,800

FAS: Fetal Alcohol Syndrome

FASD: Fetal AlcoholSpectrum Disorder

Statistics New Zealand from Infoshare (http://www.stats.govt.nz/infoshare/).46
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Table 2: Percentage and number of individuals with FAS and other-FASD by level of intellectual impairment and their percent-
age of reduction in productivity in New Zealand in 2013.

Impairment Category Percentage 
of individuals 
with FAS and 
other-FASDa,b

Estimated number 
of individuals with 
FAS and other-FASD 
in New Zealand

Percentage reduc-
tion in productivity 
of individuals with 
FAS and other-FASD
Lower Boundaryc

Percentage reduc-
tion in productivity 
of individuals with 
FAS other-FASD
Upper Boundaryd

Broad cognitive impairment 50% 3,900 10% 40%

Mild intellectual impairment 33% 2,575 25% 50%

Moderate intellectual impairment 12%  935 50% 70%

Severe intellectual impairment 5% 390 100% 100%

Total 7,800

Weighted Average 24.25% 49.9%

FAS: Fetal Alcohol Syndrome

FASD: Fetal Alcohol Spectrum Disorder

aEstimated based on expert opinion (Larry Burd and Albert Chudley)

bBased on the assumption that 100% of individuals with FAS are intellectually impaired and only about 25% of individuals with other-FASD are 
intellectually impaired (Albert Chudley, expert opinion)

cBased on Harwood et al.48

dEstimated based on expert opinion (Larry Burd and Albert Chudley)

Table 3: Model of potential increases in income using a counterfactual scenario (no one is born with 
FASD) in New Zealand 2013.

Lower Boundary Upper Boundary 

Equivalent number of productivity-compromised individuals 
with FASD in labour force

1,880 3,840

Equivalent number of productivity-compromised individuals 
with FASD in workforce (ie allowing for unemployment)

1,760 3,600

Average annual wage in relevant population of NZ $28,000 $55,660

Loss of annual income per person with FASD in labour force $2,270 $9,230

Loss of annual income per productivity-compromised person 
with FASD in labour force

$6,990 $28,410

Productivity losses due to FASD-attributable morbidity and 
premature mortality (additional economy-wide income) 

$49 Million $200 Million 

FASD: Fetal Alcohol Spectrum Disorder

Notes: Statistics New Zealand from Infoshare (http://www.stats.govt.nz/infoshare/).46

Numbers are rounded.

Lower boundary based on weighted average reduction in productivity of 24%; upper boundary based on weighted 
average reduction in productivity of 50%. Lower boundary assumes all workers are working for minimum wage 
rather than halfway between it and the average wage.
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the equivalent of 1,760 to 3,600 full time 
workers (derived by applying a weighted 
average of reduction in productivity —24% 
[lower estimate] and 50% [upper estimate]; 
see Table 2) to the number of individuals 
with FASD with compromised productivity 
within the workforce—ie the labour force 
minus the unemployed (about 7,800 people; 
Table 1). The additional worker effect 
represents a boost of between 0.08% and 
0.16% to the New Zealand workforce of 2.26 
million individuals in 2013, if, as the coun-
terfactual scenario posits, there were no 
cases of FASD in New Zealand (Table 3). 

Estimated value of the productivity 
losses of individuals with FASD due 
to morbidity 

Estimates of productivity losses resulting 
from decreased labour force participation 
can then be converted into dollar value 
by multiplying the effective reduction in 
the number of participating workers with 
FASD by their marginal dollar product. The 
standard assumption is that a worker's 
marginal product is comparable to the 
average wage.45

The average weekly wage (ordinary plus 
overtime) in New Zealand was $1,066, 
which is equivalent to $55,660 per year. 
However, it could be argued that the 
average worker with FASD comes from a 
more socially-deprived background, and as 
a result, have a lower average wage than a 
typical member of the labour force. In order 
to provide the most conservative estimate, 
it was assumed that, as a conservative 
estimate, the actual wages for a person from 
a background that gives rise to FASD is the 
minimum wage of $28,000 (in 2013). This 
amounts to an average annual reduction of 
$2,270 to $9,230 for each worker with FASD 
(including those that are unemployed). This 
represents 7.8% to 16.2% of the wages they 
would earn if they did not have FASD. When 
this wage is applied to the difference in the 
effective workforce, the estimated national 
income of New Zealand would increase 
between $49 million and $200 million, if 
New Zealand had no cases of FASD.

Discussion
Conservatively, around 0.03% of the 

New Zealand workforce experiences a loss 
of productivity due to FASD-attributable 
morbidity and premature mortality. This 
markedly reduces their remuneration and, 
consequently has a dampening effect on the 
overall New Zealand economy. The imme-
diate effect of FASD-attributable morbidity 
and premature mortality is confined to 
a small proportion of the population; the 
estimated aggregate loss ranged from $49 
million to $200 million in New Zealand in 
2013.

These estimates of productivity losses 
due to morbidity and premature mortality 
attributable to FASD are, by design, equally 
conservative and probably underestimated 
in terms of the total social costs of FASD. 
However, there is some level of confi-
dence that the estimates of the aggregate 
productivity losses due to FASD are within 
a plausible range. The reported estimates 
do not include the additional productivity 
losses of those caring for individuals with 
FASD who are, as a result, unable to work in 
the paid labour force due to their caregiving 
or from inefficient or otherwise unnecessary 
expenditure in the education, health or 
justice systems. Without such cost pressures 
resulting from FASD, these resources could 
be diverted to other areas of private and 
public spending in order to benefit New 
Zealand as a whole. 

Policy makers could utilize the estimates 
of productivity losses due to FASD-attrib-
utable morbidity and premature mortality 
in order to evaluate the potential benefits of 
FASD prevention programs. There are several 
studies from Canada and the Unites States 
that have reported on cost-effectiveness/
cost-comparisons of a number of preventive 
strategies, namely: i) prevention of unin-
tended pregnancy and alcohol use during 
pregnancy, ii) early interventions for children 
and adults with FASD, iii) early and cost-ef-
fective approaches to diagnosing FASD, and 
iv) prevention of secondary disabilities.50–53 
For example, a study by Thanh et al.52 (2013) 
investigated the break-even effectiveness 
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of the Alberta FASD Service Networks in 
reducing secondary disabilities including 
the productivity cost of unemployment, 
shelter cost of homelessness, educational 
cost of school disruption, criminal justice 
cost of crime and medical cost of mental 
health problems. The total costs for the 
service network were derived from the 
actual spending of the service networks 
and estimated to be $6.12 million Canadian 
dollars annually including costs for diag-
nostic services, support services, prevention 
services and operational costs. The study 
found that the benefits of the service network 
would range from $8.87 million to $17.73 
million Canadian dollars annually. Accord-
ingly, the return for every Canadian dollar 
invested in the service network would range 
from $1.45 to $2.90. 

A cost-effective prevention effort to elim-
inate FASD in New Zealand would produce, 
over the long term, an economic benefit 
from productivity gains alone. Such benefits 
would not, of course, accrue immediately, 
because the newly born do not immediately 
enter the workforce. Additionally, targeted 
prevention efforts need to include reducing 
the severity of the resulting impairments 
of those born with FASD, as well as the 
premature mortality due to prenatal alcohol 
exposure. 

In terms of the productivity losses alone, 
New Zealand could ultimately spend up to 
$190,000 per day (i.e., $49 million per year) 
or more on an effective prevention program 
to prevent new cases of FASD. However the 
benefit to cost ratio would be considerably 
higher than one, because of reduced (or 
more effective) spending in other parts of 
the economy such as health care, special 
education, and corrections.43,44,49,54-58

There are several limitations of the 
current study. Firstly, the prevalence of 

FASD in New Zealand is currently unknown, 
either among the general population, special 
populations (eg, children in care, criminal 
justice population), and/or other specific 
communities. Therefore, the prevalence 
commonly reported for Canada was used, 
which may not be accurate. Secondly, it 
was assumed that the prevalence of FASD is 
the same across all socio-economic groups 
in New Zealand, which is also not known 
and may not be correct. Thirdly, the preva-
lence of FASD by age group is also currently 
unavailable and therefore, it was not 
possible to calculate productivity losses by 
age group. Fourthly, due to the lack of data, 
it was assumed that the proportion of indi-
viduals with FASD that are unemployed is 
the same as that of the general population. 
Lastly, only intellectual impairment attrib-
utable to FASD was accounted for in this 
study. Other disabilities attributed to birth 
defects, vision or hearing problems, or any 
other physical disabilities were not included 
in the estimated costs.

Despite these limitations, the results 
of this study have confirmed that FASD 
is a significant burden to New Zealand. 
However, it must be noted that this cost 
study did not estimate potential savings, 
since the estimates include both avoidable 
and unavoidable costs. Also, this study 
should not be confused with a cost-benefit 
or cost-effectiveness analysis. However, the 
estimates of the burden and costs associated 
with FASD presented here can contribute 
to a meaningful cost-effectiveness analyses 
and, eventually, cost-benefit analyses of 
FASD policies and programs.

The scope and accuracy of the cost figures 
presented in this study are contingent 
on the current data availability. As more 
data become available, this study has the 
potential to be expanded.
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Lack of housing, hospital 
treatment and premature 

mortality: a cohort study of 
people in Counties Manukau 

district
Simon Thornley, Roger Marshall

ABSTRACT 
AIM: We considered risk factors for mortality in people admitted to Counties Manukau inpatient facilities, 
who were also identified by medical staff to have insufficient housing. 

METHOD: A cohort study of people aged 15 to 75 years admitted to Counties Manukau inpatient facilities were 
selected between 2002 and 2014, with ICD-10 codes for insufficient housing. Diagnostic records identified 
people with substance use and other clinical conditions. Mortality records were used to track survival. 

RESULTS: During the study period, 1,182 individuals were identified, 126 (10.7%) of whom died during a 
median follow-up of 5.7 years. Median survival of the cohort was 63.5 years (95% confidence interval (CI): 58.7 
to 69.9) which is about 20 years less than the general population. Of the cohort, the strongest associations 
with premature mortality were among people with cannabis-related disorders (adjusted hazard ratio [aHR] 
2.15; 95% CI: 1.10 to 4.22), diabetes (aHR 1.75; 95% CI: 1.05 to 2.93) and Maaori, compared to European and 
other ethnic groups, except Asian and Pacific (aHR 1.80; 95% CI: 1.14 to 2.85). 

CONCLUSION: This population has high mortality. Within this group, Māori and people diagnosed with 
substance use and diabetes are at even higher risk of premature death. 

Attention has recently focused on 
the effect of housing on health. 
Improving warmth and reducing 

damp inside houses, reducing fall-related 
hazards and overcrowding are important 
interventions that are likely to influence 
the health of residents.1 But the absence 
of a home is itself an issue that is likely 
to affect health.2 The definition of “home-
lessness” in published research has a wide 
scope, from the most restrictive defini-
tion of ‘sleeping rough’ to more inclusive 
versions that include being a temporary 
resident in a permanent private dwelling.3 
People living in camping grounds, shelters 
and temporary commercial accommoda-
tion, such as boarding houses, are also 
often included in the definition.3 With this 
more inclusive definition, an estimate of 
the prevalence of homelessness is less than 
1% in New Zealand.3 

Studies from the US2 and Sweden4 high-
light the high prevalence of alcohol-related 
harm, drug addiction, severe mental illness 
and increased mortality risk in homeless 
populations. The extent to which lack of 
housing is a cause, or an effect, of these 
conditions is difficult to estimate, yet 
published research clearly indicates that 
homelessness and these conditions co-exist. 
Provision of shelter is often managed by 
the state (in the form of social services) or 
by privately run charities. Since it is likely 
that lack of housing adversely affects these 
conditions, and that homelessness is likely 
to complicate the recovery from medical 
disorders, we conducted a study, using 
healthcare data, to describe the population 
who attended Counties Manukau inpatient 
services and who were identified as having 
inadequate housing. This study estimates 
the burden and risk factors associated with 
mortality among this group. 
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Methods
This study was carried out with a cohort 

of people with inadequate housing, aged 15 
to 75 years, who were admitted (a presen-
tation to hospital lasting three hours or 
more) to Counties Manukau inpatient 
facilities in South Auckland, between 
January 2002 and December 2014 for any 
condition, including psychiatric, emergency 
department presentations and elective 
surgery. “Inadequate housing” was iden-
tified by ICD-10 additional codes Z59x 
(Table 1), which indicate a degree of insuf-
ficient housing. These codes encompass 
a range of issues that include housing-re-
lated and economic hardship, which affect 
their diagnosis. The National Minimum 
Dataset was used to identify subjects. Text 
searches of all diagnosis codes for the index 
admission were used to identify people who 
smoked tobacco or cannabis, had diabetes, 
alcohol-related conditions, psychotic 
disorders, depression, suicidality, obesity or 
cancer. These variables were chosen since 
other studies had identified these conditions 
as common among homeless populations. 
The service from which the patient was 
discharged was also included: mental 
health crisis (inpatient), adult medicine or 
paediatrics; emergency medicine; intensive 
care; surgical, gynaecological and dental; 
maternity or neonates; other mental health 
and geriatrics specialties. Discharge diag-
nosis data was then linked with national 
mortality records using an encrypted 

unique identifier derived from the National 
Health Index (NHI).

The statistical analysis centred on esti-
mating factors associated with premature 
mortality. Cox’s proportional hazard model 
was used to estimate the magnitude of 
the association between baseline factors 
and survival. Age—rather than time-on-
study—was used as the time scale, as is 
now recommended, so that observations 
were considered left truncated and right 
censored.5 The age of the subject at the date 
of first hospital discharge records during 
the study period was considered the entry 
time point, and survival was estimated for 
each individual, based on whether they 
died during follow-up or reached the end of 
follow-up (December 2014) alive. Gender, 
ethnicity, tobacco smoking and diabetes 
were considered important confounders 
and were adjusted for. People with cancer 
at baseline were excluded from the 
analysis, since they had a very high rate of 
premature death. 

Ethical approval was not sought as all 
data was de-identified using encrypted 
national health identifier and only 
aggregate measures are reported.

Results
During the period of the study, 1,182 

individuals were identified, and 126 (10.6%) 
died during a median follow-up of 5.7 years 
(Table 2). The cohort had marginally more 
men than women (607/1,182; 51.4%), and 

Table 1: ICD-10 diagnoses used to indicate a hospital admission for which 
homelessness has been a likely contributor.

Code Description

Z590 Homelessness

Z591 Inadequate housing

Z592 Discord with neighbours, lodgers and landlord

Z593 Problems related to living in residential institution

Z594 Lack of adequate food

Z596 Low income

Z597 Insufficient social insurance and welfare support

Z598 Other problems related to housing and economic circumstances

Z599 Problem related to housing and economic circumstances, unspecified
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Table 2: People with insufficient housing, aged 15 to 75 years, admitted to Counties Manukau inpa-
tient services, 2002 to 2014, by mortality status at the end of 2014.

No death
(col. %)*

Death
(col. %)*

Total
(col. %)*

P-value

Total 1,056 126 1,182

Gender

Male 530 (50.2) 77 (61.1) 607 (51.4) 0.026

Age (years) <0.001

Median (IQR) 38.0 (27.9, 47.9) 52.6 (41.7, 63.8) 39.2 (28.8, 49.8)

Ethnic Group 0.110

Māori 346 (32.8) 46 (36.5) 392 (33.2)

Pacific 203 (19.2) 30 (23.8) 233 (19.7)

Chinese or ‘Other Asian’ 41 (3.9) 1 (0.8) 42 (3.6)

Indian 38 (3.6) 1 (0.8) 39 (3.3)

NZ European or other 428 (40.5) 48 (38.1) 476 (40.3)

Discharge service <0.001

Mental Health Crisis 387 (36.6) 26 (20.6) 413 (34.9)

Adult medicine or paediatrics 201 (19.0) 54 (42.9) 255 (21.6)

Emergency Medicine 166 (15.7) 13 (10.3) 179 (15.1)

Intensive care 97 (9.2) 16 (12.7) 113 (9.6)

Surgery, gynaecology or 
dental

86 (8.1) 9 (7.1) 95 (8.0)

Maternity or neonates 58 (5.5) 0 (0) 58 (4.9)

Other mental health 44 (4.2) 1 (0.8) 45 (3.8)

Geriatrics 17 (1.6) 7 (5.6) 24 (2.0)

Clinical Diagnosis

Diabetes 80 (7.6) 27 (21.4) 107 (9.1) <0.001

Cancer 9 (0.9) 14 (11.1) 23 (1.9) <0.001

Obesity 47 (4.5) 13 (10.3) 60 (5.1) 0.009

Tobacco 487 (46.1) 66 (52.4) 553 (46.8) 0.216

Alcohol 144 (13.6) 20 (15.9) 164 (13.9) 0.582

Cannabinoid 93 (8.8) 12 (9.5) 105 (8.9) 0.919

Other drug use (mainly opioid 
or methamphetamine)

142 (13.4) 6 (4.8) 148 (12.5) 0.008

Depression 165 (15.6) 16 (12.7) 181 (15.3) 0.465

Suicidality 18 (1.7) 1 (0.8) 19 (1.6) 0.694

Psychosis 287 (27.2) 26 (20.6) 313 (26.5) 0.142

* Unless otherwise stated. IQR: interquartile range. 
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mean age was 39.2 years (interquartile 
range: 29 to 50). In the cohort, during their 
fi rst hospital stay, 46.8% (553/1,182) had 
a code for cigarette smoking, and 9.7% 
(107/1182) were diagnosed with diabetes, 
13.9% (164/1182) had a code representing 
problem alcohol use, and 8.9% (105/1182) 
had a diagnosis related to cannabis use 
(mainly associated with drug-induced 
psychosis). Other drug use (mostly opioid 
and methamphetamine use) was present 
in 12.5% (148/1,182) of the population. The 
most frequent clinical information obtained 
during the baseline admissions were for 
tobacco smoking and psychosis (26.5%; 
313/1,182). 

The largest ethnic group of the cohort 
was ‘NZ European or Other’ ethnic groups 
(40.2%; 476/1,182), with one third (33%; 
392/1,182) Māori, and one fi fth Pacifi c 
(19.7%; 233/1,182). Numbers in the Asian 
population were small. This contrasts to 
the population profi le of Counties Manukau 
district where 15.7% identify as Māori, 
21.5% Pacifi c and 62.8% as ‘NZ European or 
Other’ in 2015.6 The proportion of Māori in 
the cohort is about twice that expected from 
the ethnic characteristics of people who live 
in the district. 

Crisis mental health and adult medicine 
dominated the services from which this 

population were initially discharged. During 
the period of the study, the population were 
most frequently discharged from the Mental 
Health Crisis team (34.9%; 413/1,182). 
Adult Medicine was the next most frequent 
service, followed by Emergency Medicine. 

The principal diagnoses of the index 
admission encompassed a wide variety of 
different diagnoses (390). Of all the prin-
cipal diagnoses, 46% (544/1,182) were for 
mental and behavioural disorders (ICD-10 
F00-F99). Psychotic disorders, such as 
schizophrenia were most common. The 
next most frequent category was “injury, 
poisoning and certain other consequences 
of external causes” (ICD-10 codes F00 
to T98) making up 17% (202/1,182) of 
primary diagnosis codes. Within the injury 
and poisoning category, benzodiazepine 
poisoning was most frequently recorded. 
The next category of primary diagnoses 
was “Symptoms, signs and abnormal 
clinical and laboratory fi ndings, not else-
where classifi ed” (ICD-10 codes R00 to R99), 
comprising 6% (75/1,182) of all admissions. 
Within this category, unspecifi ed chest pain 
was most frequently coded. 

Cause of death information was available 
in 87 of 126 deaths. The most frequent 
causes included cardiovascular disease 
(26.4%; ICD-10 IXX), cancer (22.0%; ICD-10 

Figure 1: Scaled rectangle diagram, highlighting the relative 
size and overlap of different characteristics of the cohort. 
The fi gure has a small approximation; there are some low 
frequency combinations that are not represented.
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CXX), and respiratory diseases (17.2%; 
ICD-10 JXX). 

Mean length of stay in these index admis-
sions was right skewed with a median of 
4 days, and interquartile range of 15 days. 
The longest admission was 1,016 days (2.8 
years) for a patient with a primary diag-
nosis of schizophrenia.

Table 2 does not show overlap between 
these conditions, which are not mutually 
exclusive, and many individuals in this 
population have tobacco, cannabis and 
alcohol addictions which are each severe 

enough to be recorded as diagnoses (Figure 
1). The figure shows a scaled rectangle 
diagram7 which depicts selected features 
of the cohort. In this figure, areas are 
intended to be proportional to frequency. 
The area of each rectangle that represents 
an attribute (eg, ‘Alcohol’) is exactly propor-
tional to frequency, and areas of overlap are 
approximately proportional to frequency 
of co-occurrence of attributes. The outer 
rectangle has an area that is proportional to 
the total cohort (n=1,182). For example, the 
figure shows substantial overlap between 

Table 3: Crude and adjusted associations between sociodemographic and clinical factors and death during 
follow-up (hazard ratio (HR); 95% confidence interval) (n=1,159; 112 deaths).

Risk factor Denominator risk Numerator risk Crude HR (95% 
CI)

Adj. HR (95% CI)*

Gender

Female Male 1.45 (0.47 to 2.13) 1.59 (1.06 to 2.38)

Ethnicity

NZ European or Other Māori 2.20 (1.43 to 3.40) 1.80 (1.14 to 2.85)

Pacific 1.64 (0.98 to 2.73) 1.08 (0.60 to 1.94)

Indian 0.56 (0.08 to 4.08) 0.42 (0.06 to 3.13)

Chinese or Other 
Asian

0.35 (0.05 to 2.52) 0.44 (0.06 to 3.22)

Hospital service

Mental Health Crisis Emergency Medicine 1.96 (0.99 to 3.84) 1.97 (0.99 to 3.91)

Geriatrics 1.73 (0.66 to 4.55) 1.58 (0.59 to 4.24)

Intensive care 1.47 (0.77 to 2.80) 1.58 (0.82 to 3.05)

Medicine paediatrics 
and maternity

2.58 (1.54 to 4.32) 2.00 (1.14 to 3.49)

Other mental health 0.40 (0.05 to 2.95) 0.26 (0.03 to 1.93)

Surgery gynaecology 
or dental

2.01 (0.82 to 4.92) 1.84 (0.74 to 4.57)

Clinical condition

Cannabis use No Yes 2.77 (1.44 to 5.31) 2.15 (1.10 to 4.22)

Tobacco use No Yes 1.87 (1.28 to 2.72) 1.56 (1.04 to 2.33)

Alcohol use No Yes 1.39 (0.85 to 2.27) 1.37 (0.83 to 2.28)

Other drug use No Yes 0.54 (0.24 to 1.24) 0.50 (0.22 to 1.16)

Diabetes No Yes 1.95 (1.22 to 3.13) 1.75 (1.05 to 2.93)

Obesity No Yes 1.68 (0.92 to 3.08) 1.44 (0.77 to 2.70)

Depression No Yes 0.74 (0.43 to 1.28) 1.03 (0.58 to 1.84)

Psychosis No Yes 0.80 (0.51 to 1.27) 0.74 (0.46 to 1.18)

CI: confidence interval. *Adjusted for sex, tobacco use, diabetes and ethnic group.
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the alcohol, cannabis and tobacco-related 
conditions. It also reveals that alcohol and 
cannabis-related disorders are relatively 
rarely documented in hospital records after 
the age of 50 years in this population.

The results of Cox modelling, without 
adjustment, and after adjustment for 
confounders are shown (Table 3).

The crude and adjusted associations 
(Table 3) show an increase in risk of death 
if subjects had diabetes or were discharged 
from medicine, paediatrics or maternity 
services (compared to discharge from 
mental health services). Cannabis and tobac-

co-related diagnoses and complications, or 
a diagnosis of diabetes were most strongly 
associated with premature death, after 
adjustment for confounders. Men with insuf-
fi cient housing were 1.6 times (95% CI: 1.1 
to 2.4) more likely to die during follow-up, 
compared to corresponding women. Māori 
who were inadequately housed were 1.8 
times (95% CI: 1.1 to 1.9) more likely to die 
during follow-up than NZ European and 
Other. People with cannabis-related condi-
tions were twice as likely as those without to 
die during follow-up (adjusted hazard ratio 
[aHR] 2.15; 95% confi dence interval: 1.10 to 

Figure 3: Nomogram that illustrates the relationships between 
selected risk factors and predicted survival at 50 years of age 
in the study population (n = 1,159; 112 deaths).

Figure 2: Kaplan-Meier plots comparing the survival of people with diagnoses associ-
ated with substance use or diabetes (dashed line), with those who did not have such a 
diagnosis (solid line).
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4.22). People diagnosed with diabetes (aHR 
1.75; 1.07 to 2.93), and tobacco smokers (aHR 
1.56; 1.04 to 2.33) were also at increased risk 
of death. 

Kaplan-Meier survival plots (Figure 2) 
show a steeper reduction in survival for 
those with diabetes and substance abuse; 
most notably for diabetes, with median 
survival 39.4 years in diabetes and 65.3 
without. Also, median survival was only 53.5 
years in people with cannabis diagnoses, 
and about 64.5 years in subjects without. 
Median survival, here, is comparable to life 
expectancy, calculated in official statistics. 
The median survival contrasts with the 
average life expectancy of the New Zealand 
population being about 83 years in women 
and 80 years in men, calculated from death 
rates between 2012 and 2014.8 The life span 
of this population is, therefore, about 15 
years shorter than the New Zealand average, 
and considerably lower than for the Māori 
population (77 years females, compared to 
73 years males).

Figure 2 also shows a steep mortality 
increase in people with diabetes, in the late 
30s to 40s, compared to those without the 
diagnosis. Mortality in people with alco-
hol-related diagnoses deviates most steeply 
from those without the diagnosis in the 
50-to-60 year age range. A global test for 
non-proportionality on an adjusted Cox 
model (cox.zph) was not significant  
(P=0.512).

After adjustment for confounding factors, 
people with inadequate housing who iden-
tified as Māori were associated with a 68% 
increase (95% CI: 7% to 166% increase) risk 
of death, compared to ‘NZ European and 
Other’ ethnic groups. No other convincing 
mortality differences were observed by 
ethnic group. 

A regression nomogram,9 Figure 3, illus-
trates the relative contribution of different 
factors to survival probability (taken at 

the age of 50) in this cohort. The predicted 
survival for an individual is calculated from 
the nomogram by summing the individual 
points per variable for each risk factor, 
marking this point on the “total points” 
line and marking a vertical line down to 
calculate survival at the age of 50 years. 
For example, a Māori (100 points) man (20 
points) who does not smoke tobacco or 
cannabis (0 points), but has diabetes (40 
points) has a total of 100+20+40=160 points, 
corresponding to a survival probability with 
these characteristics to the age of 50 years 
of 70%. This compares to a ‘NZ European or 
Other’ man with the same characteristics 
of the previous example who will have 
about 120 points, so that survival until 50 
years is about 10% higher than his Māori 
counterpart. 

People in the cohort who were discharged 
from Adult Medical services (as well as 
Paediatrics and Maternity) were twice as 
likely to die during follow-up (aHR 2.00; 
95% CI: 1.14 to 3.49), compared to those 
discharged from the Crisis Mental Health 
team, after adjustment for confounders. 
Discharge from emergency and geriatric 
services showed higher crude mortality 
risks than discharge from the mental health 
crisis team, but these differences were not 
significant after adjustment.

When population attributable risks were 
calculated for the potentially modifiable 
exposures examined, tobacco accounted 
for the greatest proportion of premature 
death, followed by cannabis-related disease, 
then diabetes, with alcohol-related disease 
accounting for the lowest proportion of 
disease (Table 4). The population attrib-
utable risk can be interpreted as the 
percentage reduction in the death rate 
which would occur if the exposure were 
completely removed from the population, 
assuming that exposures are causal.

Table 4: Population attributable risks for substance use and diabetes, among 
people coded with insufficient housing during an admission to Counties Manukau 
inpatient services, 2002 to 2014.

Risk factor Hazard ratio Prevalence
(%)

Population 
attributable risk (%)

Tobacco smoking 1.56 46.8 20.8

Cannabis related disease 2.15 8.9 9.3

Diabetes 1.75 9.1 6.4

Alcohol-related disease 1.37 13.9 4.9
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Discussion
This study shows that among the adult 

population of people with insufficient 
housing and who present to hospital, 
about 10.6% (126/1182) will die within 6 
years. Māori experience a higher mortality 
compared to NZ European and other ethnic 
groups, after adjustment for confounding 
factors. Substance and tobacco use is 
relatively common, and tobacco use was 
associated with the greatest burden of 
premature death. Diagnoses linked to 
cannabis use were associated with a 
two-fold increase in the risk of death.

This study may have some limitations. 
The variable for selection of the popu-
lation—that is, the Z codes for insufficient 
housing—may be subjective and unreliable. 
The degree of homelessness indicated by 
this diagnosis is uncertain, as discussed in 
the introduction. The selection based on 
hospital treatment and ICD code is likely 
to bias the people in this study toward 
more severe forms of homelessness. 
Other limitations were that subjects were 
assumed to be in the country and able to 
be recorded with a death event during 
follow-up. It is possible that some subjects 
may have moved overseas and died there. 
Clinical information is likely to have some 
measurement error that may bias measures 
of association. For example, many more 
subjects in the cohort may use cannabis, 
as only those with complications of use are 
likely to be recorded in hospital diagnoses. 
In the mortality analysis, the comparisons 
made are within a small population, so that 
some results—particularly those relating 
to low risk of mortality among patients 
with mental health conditions—should be 
treated with caution. Studies conducted 
in general populations, for example, show 
increased risk of mortality in patients with 
these conditions.10 The mortality among this 
group is also likely to be higher than a more 
general population-based sample of people 
affected by homelessness, due to the criteria 
for selection into the study. Further popu-
lation-based research is needed to more 
accurately define the burden of mortality 
among homeless people that do not present 
to hospital.

Despite the uncertainty about the meaning 
of the homelessness diagnoses in this study, 

results from research overseas are rela-
tively concordant with ours, with regard 
to prevalence of disorders and mortality. 
In a meta-analysis of 29 eligible surveys, 
from 7 countries, the most common mental 
disorders reported were alcohol dependence 
(prevalence: 8.1 to 58.5%), drug dependence 
(prevalence: 2.8 to 42.3%), with psychiatric 
disorders such as major depression and 
psychosis also common.11

The most recent study (2013), describes a 
cohort of homeless people in Boston, from 
healthcare records taken from 1 January 
2003 to 31 December 2008, which were then 
linked to death records from the state of 
Massachusetts. The mean age of the 28,033 
people in the cohort was 41 years (standard 
deviation 12.4), with 66% male. During the 
average 3.2 years of follow-up, 1,302 deaths 
occurred (4.6%). The major causes of death 
included drug overdose (n=219), cancer 
(n=206) and heart disease (n=203).2 The 
overdose deaths involved opioids in 81% of 
cases, with alcohol use mentioned in 32%. 
The mean age at death was 51.2 years, with 
81% (1,055/1,302) occurring in men. The 
study authors described a high prevalence of 
chronic pain and opioid use in the homeless 
group and described obviating diversion 
of opioids as a priority for improving the 
health of this population. Our study found 
a similar mortality rate (10.6% in 5.7 years 
compared to 4.6% after mean follow-up of 
3.2 years [US study]). Opiates are, however, 
less available in New Zealand than in the 
US, and no patients were coded with a death 
due to overdose in the mortality information 
that was available in our cohort. 

In a Swedish study4 of 2,283 people regis-
tered with the Office for the Homeless in 
Stockholm between 1995 and 1996, the 
cohort was followed up until 2005 and 
mortality rates then compared with the 
general population. The study found that 
homeless people had an excess mortality, 
between 2.5 to 3.0 times that of the general 
population. Homeless people—compared to 
people who were not homeless, but had been 
hospitalised for drug-related treatment—had 
a similar risk of mortality (relative risk 1.13; 
95% confidence interval: 0.93 to 1.38). With 
the high rate of alcoholism in this study, the 
authors concluded that alcohol was almost 
entirely the cause of the excess mortality in 
their study population. Our study shows that 
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a range of substance use disorders, as well 
as diabetes, were associated with high risk of 
mortality. 

This report draws attention to the poor 
health status of people affected by insuffi-
cient housing in Counties Manukau district. 
This population comprises a disproportion-
ately high number of Māori (about 120% 
higher than the level expected in the popu-
lation) and Pacific people (about 60% higher 
than the level expected in the population), 
raising issues of equity.

With high mortality associated with 
substance use, and mental health issues rela-
tively common, these findings highlight some 
possibilities for intervention. The co-occur-
rence of mental health and addiction issues 
suggests that mental health services, particu-
larly crisis services, are an important referral 
point for addiction treatment.

These findings also raise the issue of 
whether addiction and mental health issues 
are likely to be exacerbated by a lack of 

secure housing. While the lack of housing 
may be partly caused by mental health and 
addiction issues, it is likely that lack of secure 
and safe shelter will also hamper recovery 
and treatment. There are a number of case-
studies from Canada12 and the US,13 reporting 
that state investment in long-term housing of 
the homeless results in overall cost savings, 
because homeless people are frequent users 
of expensive psychiatric, medical, corrections 
and emergency housing services.14 

This study highlights the excess mortality 
and spectrum of disease among people 
with insufficient housing. Māori are 
disproportionately represented and have 
higher adjusted mortality rates. Lack of 
secure housing is likely to hamper efforts 
of this population to recover from prev-
alent addiction and mental health related 
conditions. Overseas studies indicate that 
improved health, and cost savings result 
from programmes to provide secure shelter 
to populations such as these.
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In-hospital morbidity and 
brain metrics of preterm 
neonates born 1998–2009

Sarah L Harris, Nicola C Austin, Malcolm Battin, Roland Broadbent, John 
Horwood, Ross Keenan, Scott Wells, Carole Spencer, Patricia Graham, 

Lianne J Woodward, Brian A Darlow

ABSTRACT
AIMS: To describe the survival, in-hospital morbidity, brain metrics and two-year neurodevelopmental 
outcomes of two extremely preterm cohorts and discuss the contribution of changes in clinical practice to 
these outcomes. 

METHODS: Retrospective comparative cohort study, of two cohorts of neonates born <28 weeks gestation: 
47 infants born 1998–2000 and 39 infants 2006–2009. 

RESULTS: Comparing historical to the contemporary cohort respectively, admission temperature (35.9 
degrees C, 36.5) and CRIB (Clinical Risk Index in Babies) score (5.4, 3.1) improved. Inotrope support fell 
significantly (55.3%, 28.2%). High frequency ventilation days fell (8.0, 2.7). CPAP days increased significantly 
(32.2, 47.9). Chronic lung disease at 36 weeks corrected age fell significantly (61.7%, 38.5%). Red cell 
transfusions decreased in number (7.1, 4.8) and volume (96.2ml/kg, 70.4ml/kg). Retinopathy of prematurity 
(ROP) rates dropped significantly (66.0%, 28.2%). Survival was not significantly different. Nutritional 
improvements included shorter days to first enteral feed (3.4, 2.0), target protein (5.4, 4.3) and lipid levels 
(7.1, 4.1) with better breastfeeding rates at discharge (19.2%, 38.5%). By 36 weeks z scores for weight (-0.90, 
-0.39) were improved but not length (-1.94, -1.26) or head circumference (-0.72, -0.69). MRI brain metrics 
showed a significant improvement in bifrontal (59.2, 65.9), biparietal (73.7, 79.3) and transcerebellar 
diameter (50.6, 52.6) with improved neurodevelopmental outcome at two years. 

CONCLUSION: The contemporary cohort had better initial physiological stability, less chronic lung disease 
and retinopathy, improved body growth at 36 weeks and brain metrics at term equivalent. Improvement 
in neurodevelopment at two years has been seen and further analysis will be important to understand the 
impact of the changes in clinical care.

Since the 1990s, there have been many 
changes in the care of extremely 
preterm infants. Antenatal steroids 

and surfactant revolutionised respirato-
ry outcomes and survival in those born 
extremely preterm. However, the impact of 
further technological and clinical care prac-
tice changes on broader outcomes requires 
ongoing review. Comparative cohort studies 
and data from collaborative networks are 
important tools to review the effect of prac-
tice changes. Comparative analysis of two 
New Zealand very low birthweight cohorts 
born in 1986 and 1998–1999 showed im-
provements in survival, oxygen dependency 
at 36 weeks, intraventricular haemorrhage 
(IVH) and retinopathy of prematurity (ROP) 
in the latter era.1 The United Kingdom EPI-

Cure Studies compared survival and mor-
bidity for infants of 22–25 weeks gestation 
born in 1995 and 2006. In the more recent 
cohort, more infants born at 24–25 weeks 
gestation survived, but with less neurode-
velopmental impairment.2 In contrast, a 
Canadian Neonatal Network study of infants 
born at <29 weeks gestation in 1996–1997 
and 2006–2007 showed no mortality differ-
ence but increased chronic lung disease in 
the later period.3

MRI of the preterm brain has been 
under study as a tool for predicting neuro-
developmental outcome since the 1990s. 
Qualitative measures and detailed regional 
volumes have been reported and outcomes 
have been assessed from birth to adoles-
cence.4,5,6,7,8 Brain growth is broadly affected 
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by the in-utero environment and post-
natal care including nutrition and hypoxic 
injury. More recently, simple brain metrics 
have been identified as a measure of brain 
growth encompassing the important motor 
cortex.6,9,10 Their utility requires further 
assessment. 

This study reviews local changes in 
clinical care and in-hospital morbidity, 
including brain metrics at term and neuro-
development at two years in two cohorts 
of extremely preterm neonates born ten 
years apart in New Zealand and considers 
network data, where comparable, for 
regional context.

Methods
The study comprised two convenience 

cohorts of infants born before 28 weeks 
gestation. Stillbirths and delivery room 
deaths were excluded. The historical 
cohort (n=48, 96% recruitment) included 
consecutive infants with gestation <28 
weeks from a larger preterm (<33 weeks 
gestation) sample born 1998–2000 at Christ-
church Women’s Hospital and enrolled in 
a prospective longitudinal study of neuro-
logical consequences of prematurity.4 One 
infant was excluded as no MRI brain scan 
was performed. The contemporary cohort 
(n=40, 67% recruitment) comprised consec-
utive infants enrolled in the Benefits Of 
Oxygen Saturation Targeting (BOOST)-NZ 
trial from 2007–9,11 whose parents gave 
separate consent for cranial MRI scans at 
term equivalent. One infant was excluded 
due to agenesis of corpus callosum, leaving 
39 for analysis. The aim was to recruit 100 
infants to have MRI scans but because of 
logistical issues this sub-study was termi-
nated when 40 infants had been scanned in 
three centres (Christchurch 27, Auckland 7, 
Dunedin 6).

Data were collected on demographic vari-
ables, perinatal factors, clinical care and 
outcomes by chart review. Serial cranial 
ultrasounds were performed in addition 
to brain MRI at term equivalent age (47/47 
historical cohort on 1.5T scanner, 23/39 
contemporary cohort on 3T scanner). MRI 
scans were reviewed by two neurora-
diologists (RK, SW) blinded to the clinical 
condition of the infant. Brain metric 
measures (biparietal, bifrontal, transcer-
ebellar distance), adjusted for gestational 

age at the time of scanning,12 were under-
taken for infants in the historical cohort 
by HK and the contemporary cohort by 
SW and RK. A detailed neurodevelopment 
assessment at two years categorised 
children as normal, mild, moderate or 
severe delay. This included a Bayley 
Scales of Infant Development assessment, 
however the raw scores have not been 
compared as the tool changed from Bayley 
II to III between cohorts. National Ethics 
Committee approved both studies. All 
parents gave written informed consent.

Clinical data have been compared with 
data from the Australian and New Zealand 
Neonatal Network (ANZNN), which has 
prospectively collected data on all high 
risk infants, admitted to the 27 regional 
neonatal intensive care units (NICUs) since 
1995 including New Zealand level 2 units 
from 1999.

Statistical analysis
Between group differences were tested 

for statistical significance using chi square 
test of independence for comparison 
of percentages, Poisson regression for 
comparison of count data, and t-test for 
independent samples for comparison of 
mean scores for continuous data. Effect size 
estimates were summarised by mean or 
percentage difference in outcome between 
groups with associated 95% confidence 
interval. The study had 80% power at α=0.05 
to detect a difference in means in excess 
of 0.61 standard deviations suggesting 
the study had adequate power to detect 
moderate to large effect sizes. 

Results
Basic demographic and perinatal 
characteristics (Table 1)

Percentage survival of all eligible infants 
admitted to the Christchurch unit was 71.6 
(48/67) for the historical cohort and 80 
(40/48) (NS) for the contemporary cohort. 
ANZNN 1999 survival to discharge for 
infants admitted at 23–27 weeks was 75.3% 
and 2008 survival to discharge for infants 
admitted at 24–27 weeks was 81.7%.13 
There were seven infants born at 23 weeks 
in the historical cohort and none in the 
contemporary cohort. An appendix details 
our analysis excluding these 23 week 
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infants. Mean gestation was 26 weeks for 
both cohorts, with 45% in the historical 
cohort and 46% in contemporary cohort 
born ≤25weeks. There was no significant 
difference in mean birth weight, however 
mean birth weight z score was significantly 
less when 23-week gestational age infants 
were excluded from the historical cohort. 
The percentage of infants receiving any 

antenatal steroids was lower in the contem-
porary cohort, but the proportion of infants 
who received a complete course was not 
significantly different. 

Respiratory support (Table 2)
There was a small but significant 

decrease in mean number of surfactant 
doses received. There was no significant 

Table 1: Basic demographic and perinatal characteristics.

Measure Historical 
cohort
n=47

Contemporary 
cohort
n=39

Mean/ percentage 
difference 
(95%CI)

P value

Mean (SD) gestation 26.0 (1.4) 26.1 (1.1) 0.14 (-0.41, 0.69) 0.62

Mean (SD) birth weight g 804 (237) 888 (165) 84 (-4, 172) 0.07

Mean (SD) birth weight z score -0.54 
(1.18)

-0.16 (0.86) 0.38 (-0.06, 0.82) 0.10

Mean (SD) birth head circumference z score -1.09 
(1.15)

-0.47 (1.11) 0.61 (0.13, 1.09) <0.05

% Small for gestation (weight z score < -2SD) 19.2 5.1 -14.0 (-27.9, 0.1) 0.053

% Male 42.6 51.3 8.7 (-12.0, 28.5) 0.42

% Singleton 76.6 87.2 10.6 (-6.4, 26.2) 0.21

Ethnicity (%)
European
Maori
Pacific

 
87.2 
4.3 
2.1

 
74.4 
15.4 
5.1

 
-12.9 (-29.7, 3.8) 
11.1 (-1.8, 25.8) 
3.0 (-6.7, 14.8)

 
 
 0.27 

% Any antenatal steroids 91.5 71.8 -19.7 (-36.1, -3.4) <0.05

% Complete antenatal steroids † 42.5 41.0 -1.5 (-21.4, 18.8) 0.88

† Defined as two doses of betamethasone 24 hours apart with the last dose > 24 hours and < 7 days before delivery. 

Table 2: Respiratory Support.

Measure Historical 
cohort
n=47

Contemporary 
cohort
n=39

Mean/ percent-
age difference 
(95%CI)

P 
value

Mean (SD) doses surfactant 1.9 (0.9) 1.4 (0.8) -0.47 (-0.83, -0.10) <0.05

Mean(SD) days positive pressure ventilation 14.0 (17.4) 11.4 (13.2) -2.6 (-9.2, 4.0) 0.41

Mean(SD) days high frequency ventilation 8.0 (14.2) 2.7 (6.9) -5.3 (-10.2, -0.5) <0.05

Mean (SD) CPAP/BIPAP days 32.2 (17.3) 47.9 (25.1) 15.7 (6.7, 24.7) <0.001

Mean (SD) total days respiratory support* 46.2 (22.9) 59.2 (30.8) 13.0 (1.7, 24.3) <0.05

% Oxygen or respiratory support at 36 weeks 61.7 38.5 -23.2 (-41.7, -2.1) <0.05

% Postnatal dexamethasone 14.9 15.4 0.5 (-14.7, 16.7) 0.94

Mean (SD) total dose dexamethasone mg/kg/
course

3.6 (1.9) 1.2 (0.5) -2.4 (-4.0, -0.8) <0.05

% Caffeine started within 48 hours of birth 51.1 71.8 20.7 (0.0, 38.8) 0.05

* Total days on any ventilation/CPAP/BIPAP/High Flow Oxygen
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difference in mean days on any positive 
pressure ventilation, however mean days on 
high frequency ventilation (HFV) fell. This 
was insignificant if infants born at 23 weeks 
were excluded. 

CPAP or BIPAP days increased signifi-
cantly, accounting for increased total 
days on respiratory support. The rate of 
chronic lung disease (CLD), defined as 
oxygen dependency or respiratory support 
at 36 weeks was significantly lower in the 
contemporary cohort, but non-significant 
if those born at 23 weeks were excluded. 
Among those born <26 weeks, rates of CLD 
had nearly halved (90% versus 47%). The 
1999 ANZNN incidence of CLD for infants 
24–27 weeks gestation was 52.2%7 and 
36.6% in 2008.13 The proportion of infants 
receiving postnatal steroids did not change, 
although total dose fell significantly. All 
infants in both cohorts received caffeine, 
but it was commenced significantly earlier 
in the contemporary cohort. This was 
non-significant with the exclusion of 23 
week gestation infants.

Thermoregulation, initial 
physiological stability and ROP 
(Table 3)

Thermoregulation (Table 3)
Mean admission temperature was signifi-

cantly lower in the historical cohort, 79% 
versus 44% having admission temperatures 
<36.5°C. No infants in the historical cohort 
had admission temperatures >37.4°C, versus 
13% in the contemporary cohort. CRIB 
(Clinical Risk Index in Babies) scores14 were 
significantly improved in the contemporary 
cohort. The proportion of infants receiving 
early inotropic support dropped significantly.

Red cell transfusion use (Table 3)
There was a significant decrease in number 

of blood transfusions and total volume of red 
cells transfused in the later cohort, however 
these did not reach significance once those 
born at 23 weeks were excluded.

Retinopathy of prematurity (ROP) 
(Table 3)

There was a significant drop in any 
retinopathy and no infants with stage 3 
or more in the contemporary cohort. This 
difference persisted when excluding those 
born at 23 weeks in the historical cohort. 
For infants of 24-27 weeks, the ANZNN rates 
of any retinopathy were 51% in 1999 and 
59% in 2008, and for stage 3 or more were 
13% and 12% respectively.13 

Table 3: Thermoregulation and initial physiological stability and ROP.

Measure Histori-
cal 
cohort
n=47

Contempo-
rary cohort
n=39

Mean/ percent-
age difference 
(95%CI)

P 
value

Mean(SD) admission temperature 35.9 (0.7) 36.5 (0.7) 0.6 (0.3, 0.9) <0.001

Mean (SD) CRIB score 5.4 (3.1) 3.1 (2.2) -2.3 (-3.5, -1.1) <0.001

% Requiring inotropic support 55.3 28.2 -27.1 (-44.8, 
-6.1)

<0.05

Mean (SD) number of red cell transfusions 7.1 (5.1) 4.8 (3.3) -2.3 (-4.2, -0.4) <0.05

Mean (SD) total red cell transfusion volume 
(ml/kg)

96.2 
(65.9)

70.4 (50.3) -25.8 (-51.0, 
-0.6)

<0.05

% any retinopathy of prematurity 66.0 28.2 -37.8 (-54.4, 
-16.6)

<0.001

% stage 3 or more retinopathy 21.3 0.0 -21.3 (-34.9, 
-8.4)

<0.005

CRIB score: clinical risk index for babies score
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Nutrition and growth (Table 4)
Significant improvements were evident 

in the mean number of days to first enteral 
feeds, while days to full enteral feeds and 
commencing milk fortifier were similar. 
The contemporary cohort received higher 
parenteral protein and lipid grams/kg and 
experienced a significantly shorter time 
to achieve target protein and lipid levels. 
Improvements in weight were achieved 
in the first 6 weeks. However, if infants 
born at 23 weeks were excluded, neither 
days to target protein intake or weight gain 
in the first 6 weeks were significant. We 
noted improved z scores at 36 weeks for 

weight (but not if those born at 23 weeks 
were excluded) but not length or head 
circumference in the contemporary cohort. 
Breastfeeding rates at discharge were signifi-
cantly better in the contemporary group. 

Cranial Ultrasound and MRI 
findings (Table 5)

Two infants in the historical cohort had 
missing head ultrasound scans. IVH of any 
grade occurred in 19.1% in the historical 
cohort and 35.9% in the contemporary 
group (%difference 16.8, 95% CI -2.0, 34.7). 
One infant in the historical cohort and 3 in 
the contemporary cohort had ≥ grade 3 IVH 
with only one infant in the historical cohort 

Table 4: Nutrition and Growth.

Measure Historical cohort 
n=47

Contemporary cohort
n=39

Mean difference 
(95%CI)

P value

Mean(SD) parenteral protein maxi-
mum g/kg/d 

2.9 (0.3) 3.8 (0.4) 0.84 (0.69, 0.99) <0.0001

Mean (SD) days to 3g/kg/d or maxi-
mum parenteral protein

5.4 (2.6) 4.3 (1.6) -1.2 (-2.1, -0.3) <0.01

Mean (SD) parenteral lipids maxi-
mum g/kg/d 

2.2 (0.5) 3.0 (0.1) 0.82 (0.66, 0.97) <0.0001

Mean (SD) days to 3g/kg/d parenter-
al lipids 

7.1 (4.9) 4.1 (3.0) -3.0 (-4.7, -1.2) <0.001

Mean (SD) days to first enteral feed 
(any milk)

3.4 (3.2) 2.0 (1.5) -1.4 (-2.5, -0.3) <0.005

Mean days (SD) to full enteral feeds 
(150ml/kg/day) 

17.3 (11.5) 16.5 (16.2) -0.8 (-6.8,5.1) 0.74

Mean (SD) days to commence 
fortifier 

19.3 (12.1) 16.8 (6.7) -2.5 (-6.8,1.8) 0.20

% Exclusively / fully breastmilk feed-
ing at discharge

19.2 38.5 29.6 (9.6, 47.0) <0.05

% Fully Formula fed at discharge 46.8 30.8 -16.0 (-34.6, 4.6) 0.13

Mean (SD) weight z score 42 days -1.30 (1.09) -0.53 (0.99) 0.77 (0.32, 1.21) <0.001

Mean (SD) weight z score 36 weeks -0.90 (1.22) -0.39 (0.97) 0.51 (0.04, 0.98) <0.05

Mean (SD) weight z score difference 
birth to 42 days

-0.76 (0.78) -0.36 (0.87) 0.40 (0.05, 0.75) < 0.05

Mean (SD) weight z score difference 
birth to 36 weeks

-0.36 (1.11) -0.22 (0.95) 0.14 (-0.30, 0.58) 0.55

Mean (SD) weight z score difference 
42 days to 36 weeks

0.40 (0.87) 0.14 (0.72) -0.26 (-0.60, 0.08) 0.14

Mean (SD) length z score 36 weeks -1.94 (1.72) -1.26 (1.49) 0.68 (-0.04, 1.41) 0.07†

Mean (SD) head circumference z 
score 42 days 

-1.42 (1.53) -1.45 (1.06) -0.03 (-0.60, 0.54) 0.92

Mean (SD) head circumference z 
score 36 weeks 

-0.72 (1.23) -0.69 (1.14) 0.03 (-0.48, 0.54) 0.90

† No comparison could be made from birth to 36 weeks due to the high number of infants missing initial length in the 
historical cohort
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having hydrocephalus. Periventricular 
leukomalacia was detected in 4 infants in 
the historical cohort and 3 in the contem-
porary cohort. 

Evaluation using cranial MRI at near 
term equivalent age, with brain metrics 
adjusted for age at MRI, revealed significant 
increases in bifrontal diameter, biparietal 
diameter and transcerebellar diameter in 
contemporary cohort. Regression analysis 
identified birth demographics (gestation, 
birth weight and head circumference z 
score, gender, SGA, antenatal steroids), care 
provision factors (ventilation, CRIB, caffeine, 
inotropes, dexamethasone) and outcome 
measures (oxygen at 36 weeks, ROP, growth 
at 42 days and 36 weeks) for adjustment as 
a whole and for individual brain metrics. 
Factors assessed as nonsignificant were 
CRIB, caffeine, days of ventilation, inotropes, 
ROP. The observed differences in bifrontal 
and biparietal diameter were only partially 
explained by covariate adjustment. Findings 
were similar when babies who were small 
for gestational age were excluded, both 
before and after covariate adjustment. 

Adjustment (1) includes all covariates 
considered: gestation, birth head circum-
ference z score, gender, SGA, antenatal 
steroids, inotropes, dexamethasone, weight z 
score at 42 days, weight z score change birth 
to 42 days, CLD, length z score at 36 weeks.

Adjustment (2)—a reduced/refined set of 
covariates for each outcome:

For BFD: gestation, birth head circum-
ference z score, gender, CLD, length 36 
weeks z score

For BPD: birth head circumference z score, 
gender, CLD, length 36 weeks z score

For TCD: birth head circumference z score, 
dexamethasone, weight change birth-42 
days z score, CLD, length 36 weeks z score

Neurodevelopment Score
1. No impairment: Standardised devel-

opmental test 1 to -1 SD, normal 
clinical examination

2. Mild: Standardised developmental test 
-1 to -2 SD, mild cerebral palsy (Level 
1 on Gross Motor Functional Classifi-
cation System), neurodevelopmental 
abnormality or developmental delay 
on clinical assessment. 

Table 5: MRI Brain Metrics (adjusted for post conceptual age at MRI).

Measure His-
torical 
cohort 
n=47

Contempo-
rary cohort 
n=39

Mean differ-
ence unadjust-
ed (95%CI)
P value

Mean difference 
adjusted (1) 
P value

Mean difference 
adjusted (2) 
P value

Mean (SD) bifrontal 
diameter mm

59.2 
(5.0)

65.9 (4.7) 6.7 (4.6, 8.8)
<0.0001

4.7 (2.2, 7.1) 
<0.001

4.9 (2.7, 7.0) 
<0.001

Mean (SD) bipari-
etal diameter mm

73.7 
(5.5)

79.3 (5.1) 5.6 (3.3, 7.9)
<0.0001

3.2 (0.8, 5.7) 
<0.05

3.3 (1.1, 5.5) 
<0.005

Mean(SD) transcer-
ebellar diameter 
mm

50.6 
(3.9)

52.8 (3.0) 2.2 (0.7, 3.7)
<0.01

0.6 (-1.0, 2.2) 
p=0.47

0.7 (-0.8, 2.2) 
p=0.34

Neurodevelop-
mental outcome at 
2 years corrected 
(%) 
 No impairment 
 Mild impairment  
 Moderate/severe 
impairment

33.3 
46.7 
20.0

68.6 
25.7 
5.7

35.3 (13.2,52.8) 
-21.0 (-39.3, 0.0) 
-14.3 (-28.7, 1.5)
<0.01*

 

*p-value for the test of the difference in the distribution of neurodevelopmental scores across the two groups
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3. Moderate: Standardised develop-
mental test -<2 to -3 SD, moderate 
cerebral palsy + (Level 2 or 3 on 
GMFCS). Bilateral hearing aids or 
unilateral/bilateral cochlear implant

4. Severe: Standardised developmental 
test >-3 SD, bilateral blindness (<6/60 
in better eye), severe cerebral palsy 
(Level 4 or 5 on GMFCS)

Discussion
Neonatal intensive care has significantly 

improved the survival of very premature 
infants. Our ongoing challenge is to minimise 
morbidity and disability. A number of 
neonatal practice changes were introduced 
between our cohorts. These changes can be 
categorised into technological and clinical 
care changes (Table 6). This comparative 
cohort study demonstrates that between 1998 
and 2009 we have seen improvements in 
initial physiological stability of infants born 
extremely preterm, decreases in rates of CLD 
and ROP, and improvements in both somatic 
and brain growth. 

Cold stress can prove fatal to premature 
newborns.15 Randomised controlled trials16 
demonstrate the use of polyethylene plastic 
wraps in the delivery room improves 
initial thermal stabilisation. It is likely the 
introduction of these wraps as standard 
management for extremely preterm 
infants contributed to improved admission 
temperatures at the expense of a modest 
increase in hyperthermia. Temperature 
on admission was the main contributor 
to improved CRIB score as well as blood 
pressure in the first 12 hours. 

In the past, inotropic support in the first 
24 hours was commonly used despite no 

definition of hypotension for preterm 
infants and no clinical outcome-based 
evidence of the benefit of such treatment.17 
Premature infants often have low systemic 
blood flow within the first 24 hours but this 
may not correlate with blood pressure, and 
maintaining tissue perfusion is clearly more 
complex than simply maintaining blood 
pressure.18 Practice has shifted from admin-
istering inotropes when blood pressure falls 
below a cut off value for the mean BP equal, 
to the gestational age in the first 24 hours 
with decisions now influenced by functional 
echocardiography.19

Infants given poractant alfa (Curosurf, 
Chiesi Pharmaceuticals, Parma, Italy) 
surfactant compared to beractant (Survan-
ta,Ross Laboratories, Colombus, Ohio) 
wean from oxygen more rapidly, need 
fewer subsequent doses and have lower 
mortality.20 Our units changed practice 
accordingly between these époques. 
Surfactant is now given earlier, combined 
with earlier extubation to CPAP. Between 
study periods there was a decline in 
HFV days but no decrease in total days’ 
positive pressure ventilation. Infants born 
at 23 weeks in the historical cohort did 
contribute to, but not completely explain, 
this difference. Research has shown HFV 
offers little advantage over conventional 
ventilation.21 Delivery of conventional 
ventilation has also improved following 
introduction of flow sensors for synchro-
nisation, targeted volume ventilation and 
better ventilation graphics. 

Use of non-invasive modes of respiratory 
support (CPAP, BIPAP) increased while 
the incidence of CLD fell significantly, 
with improvements primarily in infants 
<26weeks. Different definitions of CLD 

Table 6: Clinical practice improvements 1998–2009.

Technological Clinical care

• Plastic bags/wraps at delivery
• Improved oxygen saturation monitors and 

motion sensing probes
• Increased use of non-invasive respiratory 

support
• Porcine surfactant 
• Air-oxygen blenders
• Ventilators with improved synchronisation 

and volume targeting
• Bedside echocardiography
• Developmentally supportive unit environment 

• Lower oxygen at resuscitation
• Improved oxygen saturation targeting
• Higher protein and lipids targets for Total 

Parenteral Nutrition
• Haemoglobin based transfusion
• Developmentally supportive care 
• Breast milk feeding support

ARTICLE



101 NZMJ 19 August 2016, Vol 129 No 1440
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

affect comparisons between studies and 
an oxygen dependency-based definition 
may be affected by different oxygen satu-
ration targets. Between these two time 
periods our units adopted CPAP delivered 
via a NeopuffTM device (Fisher and Paykel 
Healthcare, Auckland, New Zealand) imme-
diately after birth. Air-oxygen blenders were 
introduced into delivery rooms, facilitating 
lower inspired oxygen for resuscitation, in 
line with current evidence.22

It is not clear why overall antenatal 
steroid coverage fell (although not in 
complete steroid courses) as there was 
no change in clinical policy between the 
cohorts. The proportion of infants receiving 
postnatal steroids did not change between 
our cohorts despite the established link with 
adverse neurodevelopmental outcomes,23 
although the total dose given was lower in 
the contemporary cohort. 

Premature infants suffer anaemia 
from intrinsic and extrinsic factors. The 
Premature Infants in Need of Trans-
fusion (PINT) trial24 showed no significant 
difference in death or major morbidity 
in restrictive versus liberal haemoglobin 
thresholds. We saw transfusion frequency 
and volumes fall significantly as our units 
adopted judicious phlebotomy and targeted 
transfusion protocols. 

There have been gains in some but not all 
growth parameters. Improvements in total 
parenteral nutrition (TPN) reflect evidence 
that preterm infants need more protein and 
lipid to optimize growth.25 Trophic enteral 
feeding was introduced earlier following 
reports on the safety of this practice.26 The 
benefits of breast milk feeding for preterm 
infants are well established 27 and over this 
time we appointed more lactation consul-
tants, strengthened breastfeeding education 
and provided a more supportive envi-
ronment. Growth gains in our contemporary 
cohort were attained in the first 6 weeks, 
while there is still room for improvement in 
head growth.

Risk of retinopathy of prematurity (ROP) 
is inversely related to gestational age and 
birth weight. Infants born at 23 weeks and 
lower mean birth weight in the historical 
cohort contributed to the difference in 
ROP. However the decrease in ROP was 
concurrent with improvement in postnatal 

growth, lowered inspired oxygen for resus-
citation and protocols for oxygen saturation 
targeting.

Children born prematurely are at 
increased risk of poor brain growth and 
associated poorer cognitive outcomes in 
childhood.5 MRI brain metrics offer a simple 
tool to assess brain growth and have been 
shown to be affected by birth weight z score 
and variables reflecting disease severity 
such as inotropic support, duration of venti-
lation and parenteral nutrition.12 Despite 
no improvement in head circumference, 
the contemporary cohort had significantly 
better brain bifrontal, biparietal and tran-
scerebellar diameters. In our analysis, the 
difference in brain metrics after adjustment 
was significant for both bifrontal diameter 
and biparietal diameter, the latter encom-
passing the motor cortex area. Head 
circumference was frequently poor initially 
followed by rapid growth and head size at 36 
weeks did not correlate with brain metrics. 
The head circumference z score remained 
non-significantly different between the 
cohorts at two years. This is at variance with 
other cohorts where HC at 2 was correlated 
with MRI volumes.7 Further research with 
larger cohorts is needed to confirm the 
utility of brain metrics as a simple measure 
to assist in the understanding of neonatal 
intensive care factors affecting preterm 
brain growth, and to define the clinical 
utility of brain metrics and its correlation 
with neurodevelopmental outcomes.

Weaknesses of this study include the use 
of convenience cohorts, small sample size, 
differences in the quality of cranial MRI 
scans, and differences in practice between 
units. The historical cohort also included 
infants born at 23 weeks, the threshold 
of viability.28,29 Resuscitating infants 
under 23 weeks has been discouraged by 
some consensus guidelines.30 Although 
3T scanners offer higher resolution for 
detecting white matter injury, brain metrics 
measurements would be expected to be 
comparable. We did not perform assessment 
of intraobserver or interobserver variability 
between brain metrics. Other studies have 
reported acceptable intraclass correlation 
coefficients.12 Impact of gender on brain 
metrics showed female gender was asso-
ciated with smaller measurements however 
this was included in the adjustment analysis. 
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The contemporary cohort was part of an 
oxygen saturation targeting trial which 
randomly assigned to a higher or lower 
target saturation level. However there was 
no difference in any outcomes between the 
BOOST-NZ groups at hospital discharge.11 
Although generally care provided in all units 
was similar, larger studies have identified 
significant centre differences in outcomes3 
and this may have had an impact on our 
findings. This study reinforces the value of 
neonatal networks and multi-centre collab-
orations to improve the quality of data and 

national guidelines where there is strong 
evidence to improve consistency of data.

Conclusion
Between 1998 and 2009 we observed a 

number of changes in neonatal care, some 
technological, others involving clinical 
practice; some very simple, others complex. 
The outcome improvements we observed 
were reduced rates of CLD and ROP, 
improved body growth at 36 weeks, better 
brain growth by term and improved neuro-
development at two years. 
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Appendix
Supplementary tables showing group comparisons excluding seven infants from the 

historical cohort born at 23 weeks.

Table A1: Basic demographic and perinatal characteristics.

Measure Historical 
cohort
n=40

Contemporary 
cohort
n=39

Mean/ percentage 
difference 
(95%CI)

P value

Mean (SD) gestation 26.4 (1.0) 26.1 (1.1) 0.3 (-0.2, 0.8) 0.22

Mean (SD) birth weight g 835 (242) 888 (165) 53 (-38, 145) 0.25

Mean (SD) birth weight z score -0.65 (1.22) -0.16 (0.86) 0.49 (0.02, 0.95) <0.05

Mean (SD) birth head circumference 
z score

-1.11 (1.21) -0.47 (1.11) 0.64 (0.13, 1.15) <0.05

% Small for gestation (z score  
< -2SD) 

22.5 5.1 -17.4 (-32.8, -1.8) <0.05

% Male 40.0 51.3 11.3 (-10.3, 31.5) 0.31

% Singleton 72.5 87.2 14.7 (-3.3, 31.6) 0.10

Ethnicity (%) 
 European 
 Maori 
 Pacific

 
85.0 
5.0 
2.2

 
74.4 
15.4 
5.1

 
-10.6 (-28.0, 7.3) 
10.4 (-3.7, 25.2) 
2.7 (-8.4, 14.6)

 
 
 0.40

% Any antenatal steroids 92.5 71.8 -20.7 (-37.0, -3.7) <0.05

% Complete antenatal steroids † 45.0 41.0 -4.0 (-24.6, 17.2) 0.72

† Defined as two doses of betamethasone 24 hours apart with the last dose > 24 hours and < 7 days before delivery. 

Table A2: Respiratory support.

Measure Historical 
Cohort
n=40

Contempo-
rary Cohort
n=39

Mean/Percent-
age Difference 
(95%CI)

P 
value

Mean (SD) doses surfactant 1.8 (0.8) 1.4 (0.8) -0.38 (-0.75, 
-0.01)

<0.05

Mean(SD) days positive pressure ventilation 9.5 (13.5) 11.4 (13.2) 1.9 (-4.0, 7.8) 0.48

Mean(SD) days high frequency ventilation 4.9 (9.5) 2.7 (6.9) -2.2 (-5.9, 1.5) 0.14

Mean (SD) CPAP/BIPAP days 32.1 (18.0) 47.9 (25.1) 15.8 (6.0, 25.3) <0.005

Mean (SD) total days respiratory support* 41.6 (21.5) 59.2 (30.8) 17.6 (5.9, 29.3) <0.005

% Oxygen or respiratory support at 36 weeks 57.5 38.5 -19.0 (-38.5, 
2.8)

0.09

% Postnatal dexamethasone 7.5 15.4 7.9 (-6.9, 23.1) 0.27

Mean (SD) total dose dexamethasone mg/
kg/course

3.2 (1.3) 1.2 (0.5) -2.0 (-3.2, -0.8) <0.05

% Caffeine started within 48 hours of birth 60.0 71.8 11.8 (-8.9, 31.1) 0.27

* Total days on any ventilation/CPAP/BIPAP/High Flow Oxygen
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Table A3: Clinical care and short term outcomes.

Measure Historical 
Cohort
n=40

Contemporary 
Cohort
n=39

Mean/Percentage 
Difference 
(95%CI)

P value

Mean(SD) admission temperature 36.0 (0.6) 36.5 (0.7) 0.5 (0.2, 0.8) <0.005

Mean (SD) CRIB score 4.9 (3.1) 3.1 (2.2) -1.8 (-3.0, -0.6) <0.005

% Requiring inotropic support 50.0 28.2 -21.8 (-40.6, -0.3) <0.05

Mean (SD) number of red cell 
transfusions

5.8 (4.0) 4.8 (3.3) -0.93 (-2.56, 0.70) 0.26

Mean (SD) total red cell transfusion 
volume (ml/kg)

79.4 
(53.1)

70.4 (50.3) -9.0 (-31.8, 13.8) 0.44

% any retinopathy of prematurity 60.0 28.2 -31.8 (-49.8, -9.9) <0.005

% stage 3 or more retinopathy 20.0 0.0 -20.0 (-34.8, -6.9) <0.005

CRIB score: clinical risk index for babies score

Table A4: Nutrition and Growth.

Measure Historical 
Cohort 
n=40

Contemporary 
Cohort
n=39

Mean Difference 
(95%CI)

P value

Mean(SD) parenteral protein maximum g/kg/d 2.9 (0.3) 3.8 (0.4) 0.84 (0.68, 1.00) <0.0001

Mean (SD) days to 3g/kg/d parenteral protein 5.2 (2.7) 4.3 (1.6) -0.9 (-1.9, 0.1) 0.06

Mean (SD) parenteral lipids maximum g/kg/d 2.2 (0.5) 3.0 (0.1) 0.79 (0.63, 0.95) <0.0001

Mean (SD) days to 3g/kg/d parenteral lipids 6.8 (4.9) 4.1 (3.0) -2.7 (-4.5, -0.9) <0.001

Mean (SD) days to first enteral feed (any milk) 3.1 (3.3) 2.0 (1.5) -1.1 (-2.2, -0.0) <0.05

Mean days (SD) to full enteral feeds (150ml/kg/
day) 

16.6 (11.3) 16.5 (16.2) -0.1 (-6.2, 6.0) 0.97

Mean (SD) days to commence fortifier 18.4 (11.8) 16.8 (6.7) -1.6 (-5.9, 2.7) 0.43

% Exclusively / fully breastmilk feeding at dis-
charge

20.0 38.5 18.5 (-1.6, 36.8) 0.07

% Fully Formula fed at discharge 45.0 30.8 -14.2 (-33.7, 7.0) 0.19

Mean (SD) weight z score 42 days -1.26 (1.17) -0.53 (0.99) 0.73 (0.25, 1.21) <0.005

Mean (SD) weight z score 36 weeks -0.89 (1.26) -0.39 (0.97) 0.50 (-0.01, 1.01) 0.052

Mean (SD) weight z score difference birth to 36 
weeks

-0.23 (1.05) -0.22 (0.95) 0.01 (-0.42, 0.45) 0.98

Mean (SD) weight z score difference birth to 42 
days

-0.60 (0.70) -0.36 (0.87) 0.24 (-0.10, 0.59) 0.17

Mean (SD) weight z score difference 42 days to 36 
weeks

0.38 (0.85) 0.14 (0.72) -0.24 (-0.59, 0.11) 0.18

Mean (SD) length z score 36 weeks -1.80 (1.81) -1.26 (1.49) 0.54 (-0.24, 1.32) 0.18†

Mean (SD) head circumference z score 42 days -1.32 (1.54) -1.45 (1.06) -0.13 (-0.71, 0.45) 0.67

Mean (SD) head circumference z score 36 weeks -0.76 (1.28) -0.69 (1.14) 0.07 (-0.47, 0.61) 0.79

† No comparison could be made from birth to 36 weeks due to the high number of infants missing initial length in the historical 
cohort
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Table A5: MRI brain metrics (adjusted for post conceptual age at MRI).

Measure Historical 
Cohort 
n=40

Contemporary 
Cohort 
n=39

Mean Difference 
(95%CI)

P value

Mean (SD) bifrontal diameter mm 59.4 (4.9) 65.9 (4.7) 6.5 (4.4, 8.6) <0.0001

Mean (SD) biparietal diameter mm 74.1 (4.9) 79.3 (5.1) 5.2 (3.0, 7.4) <0.0001

Mean(SD) transcerebellar diameter mm 51.0 (2.9) 52.8 (3.0) 1.8 (0.5, 3.1) <0.01

Neurodevelopmental impairment - 2 
years corrected (%) 
 None 
 Mild 
 Moderate/severe

39.5 
44.7 
15.8

 
 
68.6 
25.7 
5.7

 
 
29.1 (6.2,48.0) 
-19.0 (-38.4, 2.9) 
-10.1 (-25.3, 5.3)

 
 
 
<0.05
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Little risk of severe 
complications associated 
with Zika infection in New 

Zealand
Gareth J Parry, Matthew Peacey, Eric J Buenz

ABSTRACT
Zika virus infection has raised considerable concern in New Zealand, but the risks faced by most New 
Zealanders, while real, are quite small as New Zealand does not harbor the primary mosquito vector. 
Furthermore, in individuals with a competent immune system, the acute illness caused by Zika virus 
infection is generally mild. Serious complication associated with Zika virus infections include microcephaly 
and Guillain-Barré Syndrome. Pacific Island countries have reported cases of Zika virus infection and these 
climates support the mosquito vector. Thus, travelers to these areas are at risk of infection. New Zealand 
travelers returning from endemic areas have developed the illness associated with the virus, but the 
probability of autochthonous transmission in New Zealand is very small.

Zika infection typically results in a 
mild, unremarkable, viral infection

Zika virus infection causes a generally 
mild febrile illness similar to many acute 
viral infections.1 The incubation period is 
unknown, but is likely a few days to two 
weeks. A pruritic maculopapular rash 
is common, as are arthralgias, myalgias, 
headache and conjunctivitis. Symptoms 
persist for a few days and resolve without 
treatment. Only about 20% of infected indi-
viduals are symptomatic and those with 
symptoms rarely seek medical attention. 
Death during the acute illness is rare and 
is restricted to the elderly or those with 
concomitant illnesses. None of the manifes-
tations of the acute infection are sufficiently 
characteristic to enable a confident clinical 
diagnosis in patient seen in non-endemic 
area such as New Zealand, but a history of 
travel to an endemic area is a critical clue.2

During times of epidemic infection 
in endemic areas, the diagnosis is 
straightforward, but at other times or in 
non-endemic regions, such as New Zealand, 
a high index of suspicion is needed so that 
appropriate testing can be employed. In 
the earliest stages of infection, the presence 
of virus can be identified by reverse-tran-

scriptase polymerase chain reaction 
(RT-PCR) with specific assays able to identify 
genetic sequences unique to the Zika virus 
and so distinguish from other endemic flavi-
vurses such as Dengue. By the end of the 
first week of illness, IgM and neutralising 
antibodies can be measured, but they cross-
react with the other flaviviruses, which do 
not seem to be associated with the same 
complications as Zika, making a specific 
serological diagnosis challenging.3

Zika virus similar to other viruses 
in mosquito-transmitted Flavivirus 
family

Zika virus is a positive-sense, single-
stranded RNA virus approximately 11,000 
nucleotides in length. The genome is 
encapsulated by the virus’s structural 
proteins and enveloped in a host-derived 
membrane, 40 nm in diameter, modified 
with viral glycoproteins. The Zika virus is 
most closely related to the Spondweni virus, 
belonging to the Flavivirus genus and so is 
related to West Nile, yellow fever, Japanese 
encephalitis and dengue viruses. Like 
other arboviruses, Zika virus is maintained 
through a transmission cycle between host 
and vector.4 
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Vector-mediated transmission occurs 
when Zika virus present in the saliva of 
mosquitoes is injected by blood-feeding 
females into the skin of the host. In 
humans, infection initially occurs via the 
interaction of the viral envelope protein 
with specific receptors of skin immune 
cells, including dermal fibroblasts, 
epidermal keratinocytes and immature 
dendritic cells.5 The outcome of infection is 
determined by the interplay of viral prolif-
eration and the resulting immune response. 
As seen with other Flavivirus epidemics, 
Zika virus has adapted to infect humans, 
reaching viral titres high enough to infect 
the mosquito vector, negating the need for 
a non-human host reservoir to maintain the 
transmission life-cycle.6

Recent phylogenetic analysis of the Zika 
virus shows three distinct lineages, two from 
Africa and one from Asia, sharing a common 
ancestor estimated to have emerged around 
1920 (1892–1947). The emergence of the 
Asian lineage from Africa has subsequently 
led to the seeding of this Asian genotype 
across the Pacific and into the Americas.7 

Mutations in the other members of the 
Flavivirus genus have resulted in their 
increased rate of spread and clinical 
severity, but the role viral mutation and 
population susceptibility have played in 
the spread of Zika virus is still unknown.8 
Changes in the glycosylation patterns of the 
structural E protein of Zika virus have been 
implicated in enhanced viral infectivity in 
certain mosquito vectors.7 Recently it has 
been hypothesised that selective pressure 
has resulted in viral mutations adapting the 
codon usage for more efficient transcription 
of viral proteins in the human host.9 This, 
in turn, could result in an increased viral 
titre allowing the spread of Zika virus from 
human host to mosquito vector to human 
host and the outbreak of Zika in human 
populations. As yet, with comparatively little 
sequence data, these reports do not conclu-
sively demonstrate the spread of Zika virus 
is the result of virus mutation alone. 

New Zealand Ministry of Health 
guidance for clinicians addressing 
potential Zika virus infection

The New Zealand Ministry of Health has 
provided a centralised resource on Zika 
virus infection for health professionals.2 

This resource provides an overview of Zika 
virus, guidance on dealing with Zika virus in 
pregnancy, sexual transmission of Zika virus, 
symptoms of Zika virus infection, and links to 
other resources global Zika virus resources. 

Low probability of autochthonous 
(individual to individual) Zika virus 
transmission in New Zealand

Zika virus was first identified in Africa in 
1947, but few cases of human disease were 
identified over the next six decades. Surveil-
lance programs tracked its passage across to 
Asia and the Pacific but it was not until the 
last five years that it has invaded high-pop-
ulation areas such as Central and South 
America, and may have increased infec-
tivity. This increase in viral fitness may be 
related to a mutation in the virus.7,8 Despite 
this apparent increase in infectivity, the 
acute illness generally remains mild. 

The Aedes genus of mosquitoes is the 
vector for Zika virus, with A. aegypti almost 
exclusively responsible for human trans-
mission cycles. It is of concern that the 
virus has adapted to A. albopictus,10 a much 
more widely distributed mosquito6 which is 
found throughout tropical regions but also 
in the US and parts of Europe. It has been 
suggested that the Aedes genus is adapting 
to colder climates as yellow fever, another 
flavivirus infection transmitted by Aedes, 
was endemic across the US, at the time of 
the Revolutionary War. The presence of 
this flavivirus suggests that the requisite 
mosquito vector is capable of adapting to the 
North American climate.

The Aedes mosquito is not endemic in New 
Zealand, but our major trading partners 
Australia, the Pacific Islands and Southeast 
Asia harbor the mosquito. The New 
Zealand climate is capable of supporting 
a population of the Aedes mosquito and 
the mosquito is occasionally identified 
at the borders, so continuing vigilance is 
essential.11 New Zealand had 57 confirmed 
human cases of Zika infection in 2014, 6 
in 2015 and 11 through the end of January 
this year, coinciding with the spread across 
the Pacific, the Americas and elsewhere. 
There has been one case of Guillain-Barré 
syndrome associated with Zika infection in 
New Zealand. All cases were thought to have 
been contracted overseas. 
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The virus has been identified in human 
saliva and semen as well as blood, and 
direct human-to-human transmission is 
strongly suspected by sexual transmission,12,13 
by blood transfusion14 and from infected 
mothers to their infants at parturition.15 No 
transmission has been documented through 
saliva, but the World Health Organization has 
urged caution regarding kissing any poten-
tially infected patient. The NZ Blood Service 
has instituted measures to minimize the risk 
of contracting Zika virus infection from trans-
fusions. This includes routinely questioning 
donors about their recent travel history and 
not allowing people to donate blood for 28 
days after leaving an endemic area.

Microcephaly a possible 
complication of Zika virus infection 
for infants in utero

While there are case reports of intrauterine 
infection with Zika virus and micro-
cephaly,16,17 a causal relationship between 
the infection and microcephaly has not been 
established.18 Nonetheless, two epidemio-
logically-associated outbreaks of Zika virus 
and microcephaly have formed the basis 
for establishing this relationship,6,19 and 
recent molecular data20 further strengthen 
this correlation. A recent report20 docu-
mented direct persistent viral infection of the 
brain of a fetus whose mother had become 
infected in the 13th week of pregnancy. 
Ultrasound showed the head circumference 
to be increasing normally at 14 and 21 
weeks of pregnancy but thereafter, fetal 
growth and particularly head circumference 
dramatically slowed and the pregnancy was 
terminated at 32 weeks. Virus was identified 
in amniotic fluid and in brain tissue but not 
in other organs, suggesting strong neurot-
ropism of the virus. Based on the strength 
of this association, the World Health Organi-
zation has issued a Public Health Emergency 
of International Concern21 and guidelines 
have been developed for pregnant women 
to mitigate the risk of Zika virus infection 
during pregnancy.22

In the event that a link between Zika virus 
and microcephaly is established, ques-
tions such as the proportion of pregnancies 
with infection that lead to microcephaly, 
a potential mechanism of action, and the 
risk of microcephaly at specific stages of 
pregnancy will be important to address. 

In the meantime, New Zealand women 
should avoid pregnancy while trav-
elling in endemic areas and, if pregnant, 
should avoid sexual contact with poten-
tially infected partners since the virus can 
probably be transmitted sexually.

Guillain-Barré Syndrome (GBS) a 
complication of Zika virus infection

GBS is an acute paralytic illness that, 
in about 70% of cases, can be linked to 
an antecedent infection23 or, in a single 
incident, vaccination, specifically the 1976 
strain of influenza.24 Although most cases 
follow an upper respiratory infection, the 
exact microbe is seldom identified. The most 
commonly identified antecedent infection 
is Campylobacter jejuni, a particularly 
common cause of acute gastroenteritis in 
New Zealand.25 The worldwide incidence 
of GBS is 1.5–2.0 cases/100,000 annually 
although the incidence in New Zealand is 
higher, up to 2.9 cases/100,000/year, with the 
excess being entirely attributable to C. jejuni 
infection.26 About 70% of GBS cases make a 
full motor recovery and about 5% die, with 
the remainder showing varying degrees of 
residual weakness.23 

Several countries have noted a striking 
increase in the number of cases of GBS 
coincident with the spread of Zika virus 
infection throughout the Pacific and the 
Americas. French Polynesia in 2014 saw 
73 cases of GBS in a population of 270,000, 
a 10–20-fold increase in GBS over that 
expected.6 Brazil saw a 19% increase of GBS 
cases in 2015 compared to 2014. Similar 
increases have been seen in Mexico and 
several Central America countries including 
Ecuador, Guatemala and El Salvador. One 
report in the popular press noted a mortality 
rate of over 50% but this has not been 
confirmed by others and may represent 
the poor standard of care in impoverished 
areas that typically see most cases of Zika. 
The association between Zika virus infection 
and GBS does not prove that the association 
is causative; it is possible that some other 
infection has increased simultaneously. 
However, it seems highly likely that the Zika 
virus itself is causing these cases of GBS. 
At the moment little is known of the exact 
clinical and electrophysiological manifes-
tations of GBS associated with Zika virus 
infection and more research is needed.
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The exact mechanism whereby Zika might 
trigger GBS is unknown. The only established 
mechanism for any infection to trigger GBS 
is molecular mimicry of the glycolipids in the 
peripheral nerve with the surface lipo-oligo-
saccarides in C. jejuni 27 but this has not been 
established for other antecedent infections, 
including Zika virus. Research into the 
molecular sequence of Zika virus searching 
for homology with components of peripheral 
nerve axons or myelin will be important to 
determine this mechanism.

Treatment of GBS with plasma exchange28 
or intravenous immunoglobulin29 improves 
speed of recovery but not degree of recovery 
or mortality which remains around 5%.30 
Treatment is most effective if initiated early, 
within a week of onset of weakness. Any 
individual returning to NZ from a Zika-en-
demic area with a febrile illness should 
be promptly evaluated for possible Zika 
infection and, if positive, carefully followed 

for signs of GBS so that early treatment can 
initiated if necessary.

Travelers returning to New 
Zealand most at risk of Zika virus 
complications

As the risk of autochthonous trans-
mission of Zika virus in New Zealand is 
low, returning travelers to regions with 
active epidemics (Figure 1) are most at risk 
of infection. These patients will present 
with typical symptoms of a viral infection 
and the infection is generally self-limiting. 
Medical practitioners in New Zealand most 
need to be aware of the potential increased 
risk of post-infectious GBS which can be 
managed using established protocols31 and 
the potential risk of microcephaly resulting 
from intrauterine infection; however 
currently these two risks of infection need to 
be considered associations and a causative 
relationship has not been established. 

Figure 1: World map indicating countries (grey) that have documented transmission of the Zika virus 
during the current epidemic as of 22 February 2016. It is important to consider that travelers in juxta-
position locations to countries with documented epidemics may also warrant suspicion—there is little 
reason to assume that Zika virus is not in Peru or Uruguay, for example. 
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Why are those most in need 
of Sudden Unexplained 

Infant Death (SUDI) 
prevention information the 
least likely to receive it? A 
comment on unconscious 

bias and Māori health
Carla A Houkamau, Kathrine Clarke

Our goal in this commentary is to 
expand discussions of unconscious 
bias into the New Zealand health 

care arena. We begin with a review of 
international research which links health 
provider bias to inequitable health out-
comes for ethnic minorities. Local studies 
indicating Māori may be vulnerable to bias 
will then be reviewed. We then discuss data 
taken from the 2014 Well Child/Tamariki 
Ora (WCTO) Programme Delivery Report 
which shows Māori are less likely to receive 
SUDI prevention information from their 
Well-child health provider than other ethnic 
groups in New Zealand.1 We then discuss 
the impact of stereotyping on Māori before 
offering suggestions for addressing uncon-
scious bias. 

The theoretical framework for the role 
of unconscious (sometimes referred to as 
implicit) bias in health care is well-estab-
lished and based on empirical findings 
in social psychology and research on 
health-care processes.2–3 Unconscious bias 
has been recognised in cognitive science 
and social psychology for decades where 
it is understood as an automatic tendency 
for humans to perceive people, situa-
tions and events in stereotypical ways. 
Banaji and Greenwald4 have shown how 
unconscious biases reflect deeply held 
stereotypes associated with different 
social categories (including ethnicity, age, 
gender, socio-economic status and religion). 

These perceptions trigger responses which 
occur outside of the perceiver’s conscious 
awareness.5 Humans are inclined to display 
in-group favouritism (a preference and 
affinity for their own in-group) as well 
as out-group derogation (discrimination 
toward out-groups).6 These two cognitive 
phenomena combined create a natural 
predisposition to negatively stereotype 
out-group members and respond positively 
to similar others.4 

Consequently, leading researchers have 
defined unconscious bias in health care 
as occurring when a provider 1) automat-
ically/unconsciously classifies a patient 
as a member of a group, 2) applies stereo-
types to the patient based on their group 
membership and 3) makes decisions 
based on those stereotypes.3 The circum-
stances under which health care services 
are delivered are often characterised by 
time pressure and complexity. According 
to Smedley, Stith and Nelson7 these factors 
increase the likelihood that unconscious 
biases will influence a providers’ behaviour 
as they are more likely to be relying on 
instinctive responses rather than rational 
thought processes. 

Direct or explicit bias differs from uncon-
scious bias in two ways. While explicit bias 
tends to be obvious and intentional, uncon-
scious biases are generally unintentional 
and manifest covertly.8 Health research 
has demonstrated unconscious bias from a 
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provider towards their client may manifest 
in the form of subtle social cues which 
signal avoidance, anxiety, discomfort or 
dislike.9 Examples include body language 
(moving away, avoiding direct eye contact, 
leaning back from clients, crossing arms 
across the chest and other forms of closed 
body language). Facial expression (flat-
tened affect) and voice tone/speed can 
also suggest disdain (eg speaking slowly 
may be construed as patronising while 
speaking too quickly may signal a desire to 
end a conversation quickly). Thus uncon-
scious bias can manifest surreptitiously in 
a range social slights and exclusions that 
make the patient feel uncomfortable and at 
the worst offended. 

Although unconscious bias has received 
scant research attention in the New Zealand 
context, the issue has received considerable 
research attention in the United States (US) 
and the United Kingdom (UK) in recent 
years. For example, the detrimental impact 
of unconscious bias was evinced by a 
2002 American Institute of Medicine (IOM) 
report titled Unequal Treatment: Confronting 
Racial and Ethnic Disparities in Healthcare 
which reviewed over 100 healthcare studies 
on US populations to reveal Black-Amer-
icans and other ethnic minorities receive 
poorer quality health care and less medical 
interventions than White-Americans—
partly due to bias and stereotyping on the 
part of health providers.7 

Several US based studies have demon-
strated that higher health provider biases 
are associated with poorer patient outcomes. 
When the provider and the patient come 
from different cultural or racial groups, 
health providers tend to be less proactive, 
less ‘patient centred’ and generally fail 
to establish optimal levels of rapport.10–13 
Cooper et al., have shown that clinicians 
with higher negative race biases are more 
likely to dominate conversations with their 
patients, show less interpersonal warmth 
and spend less time explaining various 
treatment options. Accordingly, patients who 
have clinicians with higher unconscious 
bias are more likely to leave appointments 
feeling dissatisfied, untrusting and are 
more likely to rate their clinicians poorly on 
interpersonal skills.2 These perceptions may 
have serious consequences. For example, if 

patients do not trust their health providers 
they may less likely to adhere to treatment 
regimens or book follow-up appointments. 

Local research shows Māori experiences 
within the health care system parallel 
international studies. Stereotypes may 
contribute to the problem. Analyses of 
newspaper, television and radio reports 
of Māori health demonstrate Māori are 
consistently presented as poorer and sicker 
as a group—largely due to lifestyle choices 
(rather than structural issues or processes 
within the health system).14,15 Data suggests 
these stereotypes are mirrored in health 
care settings. McCreanor and Nairn inter-
viewed 25 GPs from urban Auckland on 
the topic of Māori health and found that 
practitioners perceived Māori as sickly and 
non-compliant. They also attributed Māori 
health problems to cultural and lifestyle 
choices.16 The presence of these attitudes 
among health care professionals suggests 
that biases may play a role in differential 
outcomes for Māori. 

A number of data sources demonstrate a 
bias in the way medical services, procedures 
and treatments are prescribed for Māori 
as opposed to other ethnic groups.17 For 
example, Westbrooke, Baxter and Hogan18 
found Māori men are less likely to receive 
medical intervention for cardiac disease 
compared with Pākehā men. Ministry of 
Health data indicates Māori women are 
less likely to receive epidural pain relief 
during child birth compared to non-Māori 
women.19 Hill et al.20 demonstrate that Māori 
have a significantly poorer cancer survival 
rate than non-Māori: partly due to differ-
ences in the standard of medical treatment 
Māori receive. Jansen and Jansen21 report 
that Pākehā doctors spent 17 percent less 
time (2 minutes out of a 12-minute consul-
tation) interviewing Māori than patients 
from other ethnic groups. In an older, but 
relevant study in the context of this paper, 
Mitchell22 found New Zealand general prac-
titioners (GPs) are less likely to prescribe 
prophylactic therapy to Māori and Poly-
nesian children. He concluded “the higher 
asthma mortality and admission rates in 
Māori and Pacific Island children compared 
with European children is not due to ethnic 
differences in prevalence, genetic or socio-
economic factors. The most important 
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factor appears to be differences in medical 
management.” (p835). According to Mitchell 
anecdotal evidence suggests some GPs do 
not prescribe prophylactic drugs because 
of the difficulty in communicating appro-
priate instructions to Māori and Polynesian 
parents. This, he notes, amounts to stereo-
typing according to ethnicity—because 
medical practitioners make “assumptions 
about the appropriateness of prescribing 
asthma prophylactic therapy for these ethnic 
minority groups” (p.835). This sentiment is 
substantiated by an analysis of the 2002/03 
New Zealand Health Survey, where Māori 
reported the highest prevalence of ever 
experiencing racial discrimination in their 
interactions with health care providers 
compared with non-Māori.23 

Research with Māori and Pākehā GPs 
shows some Pākehā GPs find it harder to 
communicate with Māori patients and 
Māori are less comfortable, trusting and 
forthcoming in their interactions with 
Pākehā GPs.13 Jansen, Bacal and Crengle24 
found similar data in a large nationwide 
survey of 651 Māori consumers of health 
and disability services. Māori reported their 
health care workers did not communicate 
with them effectively, failed to take time to 
carefully explain their treatment options 
and inform them of additional health 
services they could utilise. Arlidge et al.25 
examined the hospital experiences of Māori 
and Pacific and Pākehā families. Inter-
views revealed many Māori and Pacific 
whānau/families felt alienated within the 
hospital setting, Māori reported receiving 
less focussed attention, less discussion and 
less information from their health care 
providers. Māori and Pacific respondents 
felt medical staff were unapproachable 
(either because they were too busy or 
seemed unavailable to help) this made them 
feel that they could not ask for information 
or support. Pākehā families did not report 
having these same experiences. 

The issue of Māori engagement with 
public health services is crucial in relation 
to SUDI in New Zealand where Māori babies 
die of SUDI at almost five times the rate of 
non-Māori babies. SUDI prevention (“safe 
sleep”) information is delivered to New 
Zealand parents through the Ministry of 
Health’s Well Child/Tamariki Ora (WCTO) 
programme which is free to all New Zealand 

children from birth to five years. WCTO 
services are delivered by a range primary 
health providers; midwives, doctors, nurses 
and hospital specialists. The programme is 
comprised of 13 “wellness checks” or “core 
visits” with health providers. These checks 
include 12 core visits plus a GP health check 
at six weeks (linked to the six-week immu-
nisations). According to the WCTO National 
Schedule 2013 SUDI prevention information 
should be provided during core contacts 1–5 
by WCTO providers.26 

WCTO National Programme Delivery 
Reports for 2014 (which reported ethnicity 
data for Māori and Pasifika only) revealed 
only 43.4% of Māori babies received all 
core contacts 1–5, compared to the national 
average for all babies which was 57.7%. 
For those who received core 1 visits 48% of 
Māori received SUDI information compared 
to 59.5% of all births.3 One might not think 
that this is not such a significant gap and may 
reflect some other trend, however, we noted 
that 64% of Pasifika parents did receive infor-
mation compared to 48% Māori.1 

The fact that Māori are less likely to 
receive their Core 1 visits is in itself a 
concern—however we find it particularly 
concerning that even when Māori do receive 
visits—they are less likely to be provided 
with SUDI safe sleep information. What 
is different about the way in which Māori 
are engaged by WTCO providers? Typically, 
when there is some kind of health inequity 
experienced by Māori this is attributed to 
lower socio-economic status, poor access 
to health care services or poorer service 
uptake on the part of Māori. However, we 
believe the possibility of unconscious bias 
towards Māori on the part of health care 
providers should be considered. 

To substantiate that view, a 2013 study 
conducted by Pacific Perspectives,27 which 
analysed the maternity and health care 
experiences of Māori and Pacific mothers, 
underlines the extent of stereotyping young 
women experience in their interactions with 
health professionals. The report revealed 
significant shortcomings in the quality of 
services younger women receive throughout 
the maternity care system and shows this 
population are subject to significant stigma: 
stating “vulnerable young mothers felt inter-
actions with staff stereotyped, judged and 
stigmatised them” (p.8). 
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This report is substantiated by other qual-
itative studies which demonstrate young 
Māori mothers have significant challenges 
dealing with health professionals and believe 
they are judged, frowned on and spoken 
down to by doctors and nurses alike.28 For 
young Māori mothers the expectation of 
discrimination may also contribute to poor 
outcomes. It may be that expectations of 
having a negative experience can lead to 
distrust/anxiety about health care profes-
sionals—which discourages them from 
accessing health services. Jansen, Bacal and 
Crengle24 noted that some Māori prefer Māori 
health providers. However, it is important to 
note that Māori are a minority in the health 
care workforce meaning the vast majority of 
interactions Māori have will be with health 
providers who are non-Māori. This is also 
the case for Māori mothers who are mainly 
dealing with non-Māori GPs, Plunket nurses 
and midwives. 

We acknowledge that a complex array 
of factors underpin Māori health ineq-
uities. We believe interpersonal dynamics 
within the health care system also are a 
major influencing factor. Where traditional 
approaches to dealing with inequities in 
health have focussed on overt exclusionary 
practices (ie racism) and cultural compe-
tency training, we believe little change 
will be made unless these deeper (hidden, 
rationalised and largely unchecked) uncon-
scious biases are addressed. To precipitate 
change we need to find a way to talk about 
inequities constructively. We believe the 
language of biases provides a framework 
for this discussion to occur in an inclusive 
and non-blaming way. Unconscious biases 
may be at odds with the practitioner’s 
conscious beliefs—and reflect attitudes they 
would not consciously endorse. Māori must 
also be aware of their own biases. If Māori 
perceive they have had negative experi-
ences with health providers in the past they 
will be apprehensive about future interac-
tions. If Māori are primed to have negative 
experiences, they may misinterpret health 
provider behaviour incorrectly (ie see bias 
when it isn’t there). These perceptions can 
unconsciously undermine health provider’s 
efforts to care for them.

For our original question: Why are those 
most in need of information about sudden 
infant death the least likely to receive it? 

There are many answers—however, we 
believe some health providers may hold 
stereotypes that inhibit their ability to 
connect effectively with young Māori 
mothers. This manifests in the amount of 
time they spend with each client, their tone 
of voice, the extent to which they express 
sensitivity and ultimately the amount 
of information they provide. Māori may 
read non-verbal behaviour negatively 
and withdraw from their engagement 
with service providers (ask less ques-
tions, feel sceptical about the advice they 
are given, feel reluctant to make follow 
up appointments). This explains not only 
Māori dissatisfaction with health provider 
services—but also why Māori are less likely 
to receive the safe sleep information they 
should be given. 

Burgess et al.,29 outline a number of 
important steps towards addressing uncon-
scious bias among health providers. As a 
first step they recommend helping providers 
understand the cognitive bases of biases, 
openly acknowledging stereotypes (so 
they can be constructively addressed), 
enhancing health provider’s confidence 
in their ability to interact with patients 
from a different cultural background and 
enhancing provider empathy (which is seen 
as important for improving patient-provider 
interactions generally). 

A range of instruments have been 
developed for the purpose of assessing 
personal levels of unconscious bias. The 
most commonly used is the Implicit Associ-
ation Test (IAT). The IAT is a computer-based 
measure that measures the strength of asso-
ciations between social categories (female, 
ethnic minorities) and evaluations and 
stereotypes. IAT has been used in hundreds 
of studies across a wide array of disciplines 
to reveal implicit biases. The test is free – 
and only takes five minutes to complete 
https://implicit.harvard.edu/implicit/
education.html 

At the present time there is no research 
that we know of in New Zealand which has 
directly investigated the extent to which 
unconscious bias among health profes-
sionals impacts on the quality of health care 
delivered. There is certainly a need for such 
research to begin. In addition, we believe 
health providers need to be educated about 
how subtle and unconscious biases may 
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affect the way they deal with Māori patients 
and how these attitudes influence their 
decisions. Dovidio30 has demonstrated that 
making health professionals more conscious 
of how cognitive biases work (and how 
biases influence medical encounters) helps 

to motivate them to correct their own bias. 
Although having a greater awareness of bias 
will not automatically eliminate it, awareness 
of the issue is certainly needed to open up 
discussion and promote understanding.
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Screening for colorectal 
cancer: spoiled for choice? 

Diana Sarfati, Caroline Shaw, Melissa McLeod, Tony Blakely, Ian Bissett

ABSTRACT
There are many different potential screening strategies for colorectal cancer (CRC) that vary both in the 
likely magnitude of their benefits on CRC mortality and their impact on health services. Many approaches to 
CRC screening are cost-effective, but there is substantial uncertainty about the optimal approach. Decision 
models using Markov or microsimulation modelling that compare the cost-effectiveness of different 
screening strategies are useful in this regard. We have reviewed recent decision models that compare the 
cost-effectiveness of one-off flexible sigmoidoscopy screening with immunochemical faecal occult blood 
(FIT) based screening. Models consistently show that any population-based screening is cost-effective 
compared with no screening, and that FIT-based screening is more effective than one-off sigmoidoscopy 
screening. The combination of one-off sigmoidoscopy with FIT is more effective in saving lives than either 
modality alone, but has the greatest impact on health service resources. The recent decision to proceed 
with biennial FIT-based screening is consistent with current evidence.

Background
In May 2016, the Minister of Health 

announced the national rollout of 
a colorectal cancer (CRC) screening 
programme using immunochemical faecal 
occult blood tests (FIT).1 For CRC, there are 
a number of potential screening modalities 
(including guaiac faecal occult blood tests, 
immunochemical faecal occult blood tests, 
flexible sigmoidoscopy, colonoscopy, faecal 
DNA samples); randomised controlled trial 
(RCT) information, however, is currently 
available only for guaiac faecal occult blood 
tests (FOBTs) and flexible sigmoidoscopy 
(sigmoidoscopy). In New Zealand there has 
been some debate about which screening 
modality would be best in terms of reducing 
CRC mortality, and cost-effectiveness, with a 
particular focus on the relative benefits and 
harms of FIT and one-off sigmoidoscopy.2 

Decision models offer one way to make 
head-to-head comparisons between different 
screening modalities (eg, sigmoidoscopy 
vs immunochemical FOBT), or different 
screening strategies (eg, one-off versus 
five-yearly sigmoidoscopy within the same 
population) drawing on the best available 
evidence (including RCTs where available), 
while also incorporating uncertainty around 
input parameters such as screening uptake 
rates and test performance. In this paper 
we provide a brief overview of existing CRC 

screening modalities and review recent 
decision models that compare the cost-effec-
tiveness of one-off flexible sigmoidoscopy 
screening with immunochemical faecal 
occult blood based screening.

What are the 
screening tests 
and strategies?

The most commonly evaluated test strat-
egies for colorectal cancer (CRC) screening 
include the following:

Faecal occult blood tests (FOBT): 
There are two types of FOBTs; guaiac 
and immunochemical. The original RCTs 
of CRC screening used guaiac tests.3–6 
Up to three samples were required per 
screening round, with dietary restrictions 
prior to the tests being completed. These 
tests had low sensitivity for cancer and 
were poor at detecting adenomas. Subse-
quently both higher sensitivity guaiac tests 
and immunochemical FOBTs (FITs) have 
been developed.7,8 FITs have a number of 
advantages over the older guaiac tests. In 
particular, they have been found to have 
higher neoplasia detection rates, they 
usually require only one test sample and 
they are quantitative tests so it is possible 
to adjust positivity rates to suit a given 
population.6–10 However, they are also 
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more expensive and can result in a higher 
colonoscopy referral rate (depending on the 
positivity cut-off used). 

The early trials of bowel cancer screening 
using guaiac tests were almost all popula-
tion-based and demonstrated a reduction in 
bowel cancer mortality of 16% among those 
invited for screening.11 Newer tests, with 
their higher capacity to detect adenomas 
and cancer, would be expected to have a 
somewhat different impact on both the 
benefits (given their higher sensitivity they 
may be expected to have a greater impact on 
cancer mortality and incidence) and harms 
(depending particularly on their specificity, 
they may have a greater or lesser impact 
on colonoscopy services) of screening 
compared to the original RCTs. 

Flexible sigmoidoscopy: there have been 
four long-term trials assessing the efficacy 
of sigmoidoscopy published since 2009.12-15 
Three of the four trials were able to demon-
strate a reduction in CRC mortality (ranging 
from 20 to 31% amongst those invited to be 
screened), and all showed a reduction in 
incidence of CRC. The main area of uncer-
tainty in relation to sigmoidoscopy-based 
programmes arises because three of the RCTs 
were carried out within populations who 
had previously indicated a willingness to 
participate in screening.12,13,15 This means that 
participation rates were higher than would 
be expected if the entire population was 
invited, and so the estimates of reduction in 
both incidence and mortality are likely to be 
greater than would be expected in a popula-
tion-based programme. For example, in the 
UK-based trial, participation rates were 71%, 
while in the population-based setting it has 
recently been found to be 43%.12,16 

Other screening modalities: To date there 
are no RCTs evaluating the effectiveness 
of colonoscopy-based screened, although 
some are underway.17,18 Issues for colonosco-
py-based screening include the substantial 
colonoscopy capacity required to deliver a 
population-based programme, and the costs 
and human resources associated with that, as 
well as potentially higher rates of harms such 
as intestinal perforation and bleeding.19 

There is no RCT evidence on the potential 
mortality benefits for CT colonography, 
faecal DNA testing or serological tests, and 
these will not be further considered here.

How do we decide 
between differ-

ent screening tests 
and strategies?

It is neither possible nor sensible to 
require an RCT to be performed for every 
new screening test modality or variation 
of screening strategy. One common way 
to assist decision-making in relation to 
cancer screening in a given context is by 
using decision models. These models use 
information from RCTs, as well as other 
inputs. They can be used to address a 
number of questions, including whether 
screening is likely to be cost-effective 
at all; which screening strategy is likely 
to be most cost-effective; what impact 
screening will have on health services; and 
whether screening will differentially affect 
different sub-populations. They also have 
the advantage of being able to incorporate 
uncertainty around assumptions made 
within them. 

Two main types of model have been 
used in this context: Markov/state tran-
sition models and microsimulation models. 
Markov models consist of a series of 
mutually exclusive health ‘states’ through 
which groups of simulated individuals can 
move, based on specified transition prob-
abilities. For example, states could include 
‘no neoplastic lesions’, ‘low risk adenoma’, 
‘high risk adenoma’, ‘stage I colon cancer’ 
etc, with the proportions of individuals 
within a cohort transitioning to each state 
based on evidence about the population 
patterns of these states. 

Microsimulation models, in contrast, 
simulate individual life histories. These 
models are both more flexible and more 
complex to build and run. Both types of 
model incorporate data relating to back-
ground and disease characteristics within 
a population (for example, background 
population mortality and colorectal cancer 
incidence), and data relating to screening 
modalities (eg, likely participation rates, 
sensitivity of tests etc). Importantly, most 
also allow for uncertainty around these 
key input parameters to provide a quan-
titative assessment of the extent to which 
assumptions around these parameters 
might alter recommendations. That is, they 
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Figure 1: marginal cost effectiveness plane compared with biennial gFOBT age 60–74 in England.20

Fig 1 reproduced with permission from John Wiley and Sons. Originally published in Whyte et al 201220

can identify which specifi c inputs in the 
model that, when varied, cause substantial 
changes in the outcome and thus might 
alter recommendations. The outputs from 
these models vary but will usually include 
measures of cost effectiveness (such as cost 
per Quality Adjusted Life Year or QALY), 
estimates of total benefi t (such as predicted 
reduction in colorectal cancer incidence 
and mortality), and estimates of likely costs 
and harms (such as predicted number of 
colonoscopies).

The most useful decision models to assess 
the pros and cons of different screening 
modalities are those that examine all the 
different screening modality and strategy 
options within the one model, to allow 
direct comparisons. To date, there are no 
published examples of models developed 
to make comparisons between modalities 
specifi cally in the New Zealand context, but 
several that have been published interna-
tionally which are informative. 

What are the results 
from decision models 

relating to bowel 
cancer screening?

Several countries have developed and/
or used decision models to assist them 
in decision-making related to bowel 
cancer screening. We identifi ed models 
that compared strategies most relevant 
in the New Zealand context, ie, those 

that compared FIT-based screening and 
one-off sigmoidoscopy at a minimum. We 
searched Medline on 15 March 2016 using 
the following MeSH index terms: ‘colorectal 
neoplasm’; ‘mass screening’; ‘sigmoid-
oscopy’; and ‘cost-benefi t analysis’ or ‘cost 
and cost analysis’, or key words ‘decision 
analysis’, ‘cost effectiveness’ or ‘cost benefi t’. 
We limited studies to those published since 
2010, since evidence on the effectiveness 
of sigmoidoscopy-based screening has only 
been available since then. We found three 
relevant studies, summarised in Table 1. 

The English bowel cancer screening 
programme was started in 2006 based 
on biennial gFOBT screening. Whyte et 
al (2012) used a Markov model to update 
earlier modelling to assess effectiveness, 
cost-effectiveness and resource require-
ments of various screening strategies 
using FIT and sigmoidoscopy compared 
to gFOBT.20,21 They found that biennial FIT 
for ages 60–74 years would be expected 
to be cost saving and result in more QALY 
gains compared to their current system of 
biennial gFOBT for 60–74 year olds. They 
also found that adding a one-off sigmoid-
oscopy to their current screening strategy 
resulted in a more effective programme in 
terms of reducing mortality, and was still 
cost effective (given a willingness-to-pay 
of £20,000). The strategy resulting in the 
greatest reduction in incidence, mortality 
and treatment costs was one that combined 
one-off sigmoidoscopy at age 55 with FIT 
between the ages 56–74. However, this 
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strategy also had the highest endoscopic 
requirements of all tested strategies, with 
nine times the number of endoscopic proce-
dures of the existing gFOBT programme. 
Figure 1 is a marginal cost effectiveness 
plane that shows the incremental costs 
(y-axis), QALYs gained (x-axis) and cost-ef-
fectiveness (indicated by the dashed line) 
of various screening options compared 
with biennial gFOBT. Each point in the 
cluster represents one simulation of the 
model, which randomly draws from a range 
of values for each input parameter, for 
example, from a range of plausible values of 
screening uptake rates, sensitivity and spec-
ificity of tests and endoscopy costs. It shows 
that relative to the current biennial gFOBT 
programme, biennial FIT screening at ages 
60–74 was cost saving (with the entire 
cluster producing negative incremental 
costs), and produced more QALYs than one 
off sigmoidoscopy at age 55. Sigmoidoscopy 
at age 55 years followed by biennial FIT 
produced the greatest QALY gains, ie, was 
the most effective of all assessed strategies 
in terms of QALYs gained, and remained 
highly cost effective (Figure 1).20 

Figure 1 shows a cost-effectiveness 
plane relative to the established gFOBT 
programme already in place in the UK. The 
same authors, in a background report, also 
compared all the interventions shown in 
Figure 1 to no screening (Figure 4.2.2. in 
Whyte et al 2011).22 The pattern of findings 
was the same, with biennial FIT screening 
being cost saving with large QALY gains, 
and one-off sigmoidoscopy screening being 
both more costly and resulting in fewer 
QALYs gained. 

The Health Information and Quality 
Authority and Health Research Board 
Ireland funded work to inform policy deci-
sions relating to proposed population-based 
bowel cancer screening in Ireland.23 They 
assessed the incremental cost-effectiveness 
of screening compared with no screening 
using a Markov model. The strategies they 
assessed were: 1) biennial gFOBT with 
second-line FIT for those aged 55–74 yrs; 
2) biennial FIT for those aged 55–74; or 3) 
once only sigmoidoscopy at age 60 years. 
They found all three of the above screening 
strategies were likely to be cost-effective 
compared to no screening, with a cost-effec-
tiveness threshold of €45,000. Of the three 

strategies examined, they found that one-off 
sigmoidoscopy would be the least expensive, 
but the benefits in terms of QALYs gained 
were higher for FIT-based screening. 
FIT-based screening was estimated to result 
in a 15% decrease in incidence and 36% 
reduction in mortality from CRC over the 
lifetime of the modelled cohort, compared 
with 5% and 8% respectively for one-off 
sigmoidoscopy. Their conclusion was that 
all screening scenarios they assessed were 
cost-effective, but they considered FIT the 
optimal strategy based on it achieving 
the greatest modelled health gains at an 
acceptable cost. 

Similarly a Markov model was used to 
compare the cost effectiveness of a range 
of screening strategies for those aged 50 to 
75 years in Singapore.24 Strategies explored 
included single and 5-yearly sigmoidoscopy, 
single and 10-yearly colonoscopy, 5-yearly 
colonoscopy or barium enema, annual 
FIT-based screening, barium enema and 
5-yearly stool DNA or combined sigmoid-
oscopy/ FIT strategies. The authors of 
this work assumed similar compliance 
regardless of primary screening modality, 
which is an assumption that tends to 
favour more invasive screening modalities 
(such as colonoscopy and sigmoidoscopy) 
because participation rates are—in reality—
generally lower for these.6,10 As with other 
models, all screening approaches were 
predicted to be cost effective compared 
with no screening in a population with high 
CRC incidence, using a cost-effectiveness 
threshold of USD 50,000. Single sigmoid-
oscopy was the cheapest option and was 
predicted to reduce CRC deaths by 16% 
and incidence by 19%. Compared with no 
screening, FIT was the most cost effective 
and was predicted to reduce CRC deaths by 
27% and incidence by 25%. Colonoscopy 
every 10 years was more expensive than 
FIT or one-off sigmoidoscopy, but produced 
greater QALY gains, predicted to reduce CRC 
mortality by 38% and incidence by 35%. The 
authors’ concluded that at “the lowest end of 
willingness-to-pay threshold, single sigmoid-
oscopy at age 60 years was the screening 
strategy of choice, If one can afford to pay 
more, FIT saves more lives and is more cost 
effective at an estimated overall adherence 
rate of 50%”.
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Modelling used 
by the US Preven-

tive Services 
Taskforce (USPSTF)

Perhaps the best known cancer screening 
modelling programme comes from 
the National Cancer Institute’s CISNET 
consortium which consists of three inde-
pendently developed microsimulation 
models all designed to assess the cost-ef-
fectiveness of cancer screening. The US 
Agency for Healthcare Research and 
Quality recently released a report based on 
the findings of this group, which involved 
modelling 204 separate colorectal cancer 
screening strategies and which were 
instrumental in the development of the 
most recent recommendations from the 
USPSTF.25–27 This work was not included 
in our review above because they did not 
assess a one-off sigmoidoscopy option on 
the basis that sigmoidoscopy alone has 
been consistently shown to be inferior 
in terms of health gain to sigmoidoscopy 

combined with FOBT, thus would not be 
recommended as a strategy. 

However this work is described briefly 
here because of the prominence of the 
USPSTF recommendations. This group 
reviewed CRC screening strategies that 
included different age ranges, screening 
intervals and screening modalities (or 
combinations of modalities) including 
gFOBT, FIT, multi-target stool DNA test, 
sigmoidoscopy, CT colonography and colo-
noscopy. All strategies were found to reduce 
colorectal cancer incidence and mortality 
compared with no screening. They found 
that all three models included in the CISNET 
consortium demonstrated consistent 
rankings for screening strategies, albeit that 
they differed slightly in terms of absolute 
measures of benefits and harms of each 
strategy. Based on the results of the models 
and assuming 100% adherence, four optimal 
strategies were identified, with similar 
balance of benefits (in terms of life years 
gained) and burdens (in terms of number 
of required colonoscopies): screening those 
aged 50 to 75 years using one of a) colo-

Table 1: Summary of modelling studies.

Authors/
Date

Setting Type of 
model 

Options assessed Measure of 
benefit

Cost effectiveness 
results 

CRC mortality 
reduction

Endoscopy requirements 
(including surveillance 
colonoscopies)

Comment

Dan et al 
201224

Singapore Markov A. once only FSIG (60), 
B. Annual FIT C. 5 
yearly FSIG and annual 
FIT * Comparator: no 
screening

 QALY A. 27 843 USD B. 27 
399 USD, C. 40000 
USD. Cost per QALY 
gained compared to 
no screening. 

A 16%, B 25% 
C. 33%

 A . 29000, B. 66000, C. 
40345 (this only includes 
colonoscopies, not the 
sigmoidoscopies required 
in option A)

The authors 
assumed the 
same partic-
ipation for 
all screening 
scenarios. 

Sharp et 
al 201223

Ireland Markov A. Biennial gFOBT 
with second line FIT 
(55-74), B. biennial FIT 
(55-74), C. once only 
FSIG (60) Comparator: 
no screening

QALY ICER* cost per QALY 
gained: A. €4428, B. 
€1696, C. €589. 
ICER for FIT (B) vs 
flex sig (C): €2058 
per QALY gained

A. 11.8% B. 
36% C. 7.5%

A. 3386 colonoscopies, B. 
34632 colonoscopies, C. 
42720 procedures (2543 
colonoscopies and 40177 
sigmoidoscopies). 

FIT recom-
mended as the 
most suitable 
screening 
modality

Whyte et 
al 201220

England Markov A. biennial FIT (60-74), 
B. FSIG (55), C. FSIG 
(55) and biennial FIT 
(56-74). Comparator: 
biennial gFOBT

QALY Net Monetary 
Benefit ** A. £352 B. 
£57 C. £665 (larger 
numbers are more 
favourable)

A. 28 % B. 11 % 
C. 35% 

A. 160 935 B. 340 871 sig-
moidoscopies and 27 968 
colonoscopies C. 340 871 
sigmoidoscopies and 201 
563 colonoscopies. 

Strategies that 
included FIT 
and FS would 
add additional 
benefits to the 
current UK 
screening pro-
gramme and be 
cost effective. 

*Incremental cost-effectiveness ratio. Lower number indicates higher cost effectiveness.

** Net Monetary Benefit is calculated by subtracting the marginal costs from the marginal benefits, with the latter calculating by applying willingness to pay 
criteria to QALYs gained. A higher number is better.
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noscopy every 10 years; b) annual FIT; c) 
sigmoidoscopy every 10 years with annual 
FIT; or d) CT colonography every 5 years.27,28 
The first three of these were listed as the 
optimal three screening strategies in the 
draft recommendations of the USPSTF.28,29

The final recommendations of the USPSTF 
state that “screening for colorectal cancer in 
average-risk, asymptomatic adults aged 50-75 
years is of substantial net benefit”.26 They 
recommend that individuals should decide 
on the optimal strategy for themselves 
having taken account of their health and 
previous screening history, without speci-
fying optimal strategies.

Is there any New 
Zealand-specific 

evidence that helps?
To date, there have been no published 

models for New Zealand that compare test 
modality and screening strategy. McLeod et 
al (Burden of Disease Epidemiology Equity 
and Cost Effectiveness Programme team) 
have developed a Markov model to assess 
the cost effectiveness of a national biennial 
FIT-based programme in New Zealand—
with results in press.30 They found such a 
programme would be highly cost effective 
given a threshold of NZD $45,000, and even 
cost saving for some 5-year age groups 
(65–69 year and 70–74 years). They also 
found that greater modelled health gains 
per capita were achieved for non-Māori 
compared with Māori, primarily due to the 
lower CRC incidence among Māori, but that 
the most cost-effective age range to screen 
was the same for both Māori and non-Māori 
(ie, 60–74, 60–79 and 55–79 for 15, 20 and 25 
year age ranges respectively).

What have other 
countries done?

Ireland, the Netherlands and England 
have all recently undertaken substantial 
processes to review the evidence on popu-
lation-based screening for CRC. In all three 
cases, colonoscopy capacity was considered 
one of the major limiting factors. After a 
substantial review process including the 
modelling detailed previously, Ireland 
decided to implement a biennial FIT based 
programme in 2013. Because of the need to 

expand colonoscopy services, they decided 
to start with 60–69 year olds with the 
intention to extend it to those aged 55–74 
years as colonoscopy capacity increased.23,31 

The UK National Screening Committee 
has recently reviewed evidence in relation 
to bowel cancer screening and recom-
mended in January 2016 that FIT should be 
used as the primary test for bowel cancer 
in the UK screening programmes.32 The 
English bowel cancer screening programme 
is in the process of adding a single 
sigmoidoscopy to its existing gFOBT-based 
programme because of evidence that this 
addition would result in a greater reduction 
in CRC mortality than FOBT alone, and 
would be cost-effective (as outlined 
above).20,33 They are also planning to change 
from a gFOBT to the more effective FIT test, 
but there are no plans to move to a sole 
sigmoidoscopy-based programme (personal 
communication 2016, John Davy, National 
Bowel Cancer Screening Programme 
Manager, Public Health England).

The Netherlands embarked on perhaps the 
most extensive programme of any country 
to assess which screening strategy to use.34 
They carried out an RCT that assessed partic-
ipation rates for bowel cancer screening 
using similar invitation approaches but 
three different screening modalities: gFOBT, 
FIT and sigmoidoscopy (49.5%, 61.5% and 
32.4% respectively).10 They trialled each of 
these approaches in terms of their impact 
on services, particularly endoscopy services. 
They were particularly concerned about this 
because colonoscopy services were already 
beyond capacity at the time that screening 
was implemented.34 They also used a 
microsimulation model to assess the cost 
effectiveness of different approaches.34,35 
Their final decision was to implement a 
biennial FIT-based programme with imple-
mentation beginning in a single region in 
2013. The decision was made on the basis of 
three main factors: 1. FIT had a substantially 
higher yield of CRCs and was predicted to 
have a greater impact on CRC mortality than 
either gFOBT or one-off sigmoidoscopy; 2. 
participation was higher for FIT; 3. sigmoid-
oscopy had a larger impact than expected 
on endoscopy facilities (personal commu-
nication 2016, Professor Ernst Kuipers, 
National Colorectal Cancer Screening Board 
for the Netherlands).
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In a recent review of existing CRC 
screening programmes, of 47 organised CRC 
screening programmes, 28 used FIT, 10 used 
gFOBT, 7 used mixed modalities, one used 
colonoscopy and one region of Italy used 
one-off sigmoidoscopy.36 

Where to from here?
In the absence of a published model 

contrasting different screening modal-
ities for New Zealand and the absence of 
empirical local data to inform many of the 
inputs for such a model, we have to rely on 
international comparison studies to inform 
the best option for a New Zealand screening 
programme. Fortunately, these international 

studies consistently point to biennial FIT, 
with a possible extension to also include FS 
once a FIT programme and service capacity 
are in place. Policy-makers have to weigh up 
different strategies based on their likely cost 
effectiveness, acceptability to the population 
and impact on services—all of which may be 
slightly different in New Zealand compared 
to other countries. 

Based on these findings, it seems the recent 
decision to proceed with a national popula-
tion-based biennial FIT based programme in 
New Zealand is consistent with international 
evidence and entirely in line with similar 
decisions made in countries with similar 
health care systems and resource constraints. 
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Sialolithiasis in the Stensen’s 
duct

Ryoko Watanabe, Kenta Watanabe

A 67-year old woman presented with 
swelling and pain in the left parotid 
region, causing difficulty in opening 

her mouth. She had been treated for auto-
immune hepatitis and Sjögren's syndrome 
and had been administered oral gluco-
corticoids for immunosuppression. Oral 
observation revealed a purulent discharge 
spontaneously draining from the opening of 
the left Stensen’s duct. Enhanced computed 
tomography (CT) revealed marked swelling 
of the left parotid gland, suggesting abscess 
formation (Figure 1), a sialolith in the left 
Stensen’s duct (arrows in Figures 1 and 2) 
and dilation of the duct (arrowhead in Fig-
ure 2). After intravenous antibiotic adminis-
tration, the swelling gradually ameliorated. 

Furthermore, manual compression of the 
parotid gland was performed daily. On day 
12 of the hospitalisation, the sialolith was 
discharged into the oral cavity (Figures 3 
and 4) and the patient checked out of the 
hospital on day 14. 

Although the exact aetiology of the sialo-
lithiasis is unclear,1 chronic inflammation 
can be a factor in calculus formation.2 
Reportedly, sialolithiasis commonly occurs 
in the submandibular duct (Wharton’s 
duct) because of the length and calibre 
of the duct, and the flow and viscosity of 
the saliva.2 However, we speculated that 
it developed in Stensen’s duct in this case 
because of chronic parotitis.

Figure 1: Figure 2:

Figure 3: Figure 4:
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A rare case of bacterial 
conjunctivitis: the 

importance of pre-antibiotic 
swabs for microbiology

Peter Murray, Annette Nesdale, Michelle Balm

Primary meningococcal conjunctivitis 
(PMC) is a rare but potentially danger-
ous condition. The following describes 

a recent case of PMC and explores the clini-
cal and public health issues it raises.

Background
A 22-year-old male was reviewed at a DHB 

hospital eye clinic with a two-day history of 
a discharging, red, painful right eye, but was 
otherwise systemically well. The patient was 
prescribed topical ciprofloxacin and chlor-
amphenicol and a conjunctival swab was 
taken, with follow-up arranged in three days.

The patient went on holiday with his family 
and three days later cancelled the follow-up 
appointment stating he was unwell. On the 
same day, the conjunctival culture isolated 
N.meningitidis. Numerous attempts to contact 
the patient were unsuccessful and the local 
public health unit was notified.

The following day, contact was made 
when the patient returned to the region. On 
review in the emergency department, he 
remained systemically well and his conjunc-
tivitis was now improving. He received IV 
ceftriaxone and continued topical antibi-
otics. All close contacts were reviewed by 
Public Health and received chemoprophy-
laxis and education about meningococcal 
disease. The isolate was typed as Group C 
and monovalent (C) vaccination was admin-
istered to the case and close contacts.

The patient’s symptoms resolved by day 
four and he remained well on follow-up. 
The final diagnosis was PMC. All close 
contacts remained well.

Discussion
N.meningitidis is a well-recognised human 

pathogen most commonly associated with 
invasive meningococcal disease (IMD). It 
is also a potential cause of acute bacterial 
conjunctivitis, which can be classified as 
primary or secondary in nature.1,2

PMC is a rare condition, though its true 
incidence is unknown as many cases of 
bacterial conjunctivitis are treated empir-
ically without culture.3 PMC is more 
common in children and caused mostly by 
serogroup B strains.2,4

Clinically, PMC can present as an acute 
or hyperacute bacterial conjunctivitis, and 
commonly affects only one eye.5 PMC can 
result in ocular and systemic complica-
tions. Ocular complications (eg, corneal 
ulceration) can occur in up to 15.5% of 
cases.2,6 The feared systemic complication 
is IMD. Case series suggest this can occur 
in 10–29% of PMC cases and usually occurs 
within 40 hours of ocular symptoms.2,6 IMD 
has been shown to occur more commonly 
in patients who only received topical 
treatment.2 As a consequence, it is now 
recommended that PMC be treated with 
topical and systemic therapy, the latter of 
which eliminates carriage of N.meningitidis 
and risk of developing IMD.3,5 The choice 
of systemic therapy should be guided by an 
infectious disease specialist.

Evidence suggests close contacts of a PMC 
case are also at risk of developing IMD.3,5 
Consequently, awareness of the signifi-
cance of N.meningitidis from eye cultures 
by microbiologists, ophthalmologists and 
GPs, rapid communication between labo-
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ratories, clinical doctors and public health 
and a public health response is required 
for appropriate management.3,5,7 The key 
aspects of the response include contact 
tracing, offering chemoprophylaxis and/or 
vaccination (if indicated) to close contacts, 
and educating contacts on IMD.7 The 
purpose of chemoprophylaxis is to erad-
icate N.meningitidis carriage and reduce the 
risk of secondary IMD cases.3,7

Notwithstanding the risk posed by PMC, 
it does not currently meet the case defi-
nition of IMD in New Zealand and details 

of notifications have been inconsistent.7 
Changing the case definition to include 
PMC may help improve our understanding 
of the disease and better manage the 
public health risk.

In conclusion, PMC has the potential to 
cause local and systemic complications. 
Close contacts of a PMC case are also at 
risk of developing IMD and public health 
management is necessary to reduce the risk 
of secondary cases. It is recommended PMC 
be included in the case definition of IMD in 
New Zealand. 
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Residential mobility: 
diluting the potential of 

public health programmes 
Leanne Young, Stephanie McLennan, Madeleine Kirk, Elaine Rush

When families move house it is often 
more than a change of address; 
it is a repeated change of school, 

workplace, health service and community. 
While the reason for moving may be positive 
such as families relocating to take up new 
employment, for some, in particular young 
children, it is mainly due to altered ‘housing 
tenure’.¹ High housing mobility or tran-
sience is associated with poorer health and 
education engagement and outcomes, and 
may limit the success of health promotion 
programmes located in these sectors.

Early life development and environment 
is increasingly recognised as influencing 
adult health outcomes.² Minimising 
adverse exposures during this period will 
enhance child health and development and 
consequently adult health.³ Residential 
mobility is of interest as an environmental 
factor influencing health outcome because 
it features in the early part of life for many 
children in New Zealand.4 The reasons 
for high residential mobility are complex 
and interrelated, and may be an indicator 
of the presence of other negative effects 
on child health and development such as 
poverty, family instability, unemployment 
and single parenthood.5

New Zealand has a highly mobile popu-
lation with 51 percent of the population 
reporting a change of address between 
2001 and 2006.4 Population residential 
mobility rates, using age standardised data, 
show more New Zealanders move in a 
year compared to other developed coun-
tries.6 Population subgroups experiencing 
higher rates include families with young 
(1–4 years) children,4 Māori (due in part to 
a young population age structure)4 and the 
economically disadvantaged.7

Poor health outcomes in childhood and 
adolescence have been associated with high 
residential mobility in school age children 
with the strongest evidence for behavioural 

problems in childhood and more risk-taking 
behaviours among teenagers.³ Lower levels 
of health service utilisation and disrupted 
continuity of care are other possible 
negative effects.³ Interruption in education 
is also likely with resulting negative impacts 
on educational outcomes.7 An evaluation of 
the early childhood Participation Initiative 
Programme found that around one in 
three children left the initiatives after 
enrolling for unknown reasons, although 
the early childhood education providers 
interviewed commented that transience 
was a common reason for leaving the 
services.8 Transience was highlighted as a 
cause of non-participation in a survey of 
Māori mothers to determine knowledge of 
sudden infant death syndrome prevention 
during which over a third of the iden-
tified sample of mothers were unable to be 
contacted.9 Non-participation in research 
was also noted by Jelleyman and Spencer, 
stating that ‘residential mobility may affect 
inclusion in studies potentially obscuring 
these children from research’.³ 

Under 5 Energize (U5E) is a health 
promotion programme operating since 
July 2013 in 121 early childhood centres 
across the Waikato region in four high 
deprivation cluster areas. An audit in 2015 
of 87 participating early childhood centres 
(excluding four-year old children transi-
tioning to school) found that one in four 
children moved in the previous year and 
almost half the centres had three or more 
staff change. The reported mean number of 
teachers per centre at programme initiation 
was suggesting a turnover of around half 
the staff in these centres. Enrolment and 
staff turnover was greater in lower equity 
index (Equity index [EI] is the Ministry of 
Education measure of the extent to which 
the early childhood centre enrols children 
from low socioeconomic areas. An EI of 
one indicates a centre with children from a 

LETTER



134 NZMJ 19 August 2016, Vol 129 No 1440
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

high deprivation area and five is low depri-
vation) early childhood centres. Project 
Energize, another similar health promotion 
programme in primary schools, found lead 
teachers from schools identified a high 
school roll turnover as a barrier to ‘the 
levels of engagement and participation’ in 
Project Energize but had the advantage that 
all primary schools in the Waikato region 
receive the Energize service10 if the move 
was within the region. This has implications 
for programme delivery and implemen-
tation, increasing cost and reducing potential 
impact. Areas experiencing high mobility 
require new relationships to be established 

and ongoing regular message delivery 
sessions to accommodate new educators and 
families. A focus on embedding programme 
aims into policy and practices nationwide is 
imperative to avoid loss of programme gains 
when staff and families move. 

In conclusion, high turnover of a popu-
lation is limiting health programme 
engagement, participation, evaluation and 
outcomes. Frequent residential change 
should be an important consideration in 
the design, implementation, evaluation and 
funding of health promotion programmes 
especially in populations experiencing 
transiency. 
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Re: The clinical 
consequences of 

underfunding elective 
healthcare: A second red flag 

warning
Philip Bagshaw

Under the influence of a long period of 
neo-liberal ideology, there has been a 
gradual downgrading of the English 

NHS using salami tactics.1 Progressive 
underfunding has occurred, with more and 
more privatisation of separate parts of the 
service.2,3 Funding has been generally main-
tained for acute “shop-front” services but the 
more mundane elective services have been 
allowed to slowly wither on the vine.

In this environment, managers of the 
Birmingham and Solihull primary care trust 
developed a policy of restricting access to 
elective surgery in order to save money. 
As a result, a sentinel warning article in 
2014 showed the serious consequences of 
a reduction in elective hernia surgery, with 
consequent implications for patient safety.4 

It was no surprise that such a red flag was 
first raised with this type of surgery. It is the 
most common operation performed in the 
Western world and was therefore likely to be 
the type of treatment where adverse clinical 
outcomes would first become apparent.

Using Official Information Act requests, it 
was shown last year that some New Zealand 
DHBs had implemented a similar policy of 
restricting access to elective hernia surgery.5

Now, a second red flag publication, 
just this this month, has again shown 
the serious consequences of this policy. 
Another NHS trust imposed funding 
restrictions for elective hernia surgery in 
2011.6 When the 12-month periods before 
and after the introduction of the policy 
were compared, there was a 53% increase 
in emergency hernia surgery, a 13-fold 
increase in associated bowel resections, 
a large increase in the median length of 

hospital stay, and a higher hospital read-
mission rate. The ultimate irony is that the 
financial implications are enormous.

How will New Zealand now respond to 
this second red flag warning? Such problems 
will inevitably appear in many areas of 
neglected elective healthcare beyond hernia 
surgery. So will we continue to blindly 
follow the path trodden by the disinte-
grating NHS, with chronic underfunding 
that will lead us to an American-style 
healthcare system, where a large proportion 
of our population must pay for some basic 
healthcare services or go without?

The Royal College of Surgeons of England 
has finally woken to the reality of the 
progressive disintegration of the NHS and 
is now speaking out frequently and publicly 
about the dire consequences.7  Whilst this 
development is laudable, it may be just 
‘too little and too late’ for the NHS. Will 
our New Zealand medical colleges remain 
silent or speak out publicly about what 
is happening to our elective healthcare 
services before it is too late?

Our politicians continue to claim, contrary 
to the evidence, that our healthcare system 
is a rapacious beast, which will never 
be satiated with whatever funding they 
apportion to it. Indeed, the facts show that 
they have been progressively underfunding 
our healthcare system for years.8  Such 
an approach is old-fashioned economic 
thinking. It is now clear to forward-thinking 
economists that investing in health pays 
very large fiscal dividends.9  In any event, 
who will want to live in a country that does 
not provide a high standard of healthcare 
for the whole of its population?
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Is New Zealand’s visual 
acuity screening 

programme in school-age 
children justified?

Nishanthan Ramachandran, Nick Wilson, Graham A Wilson

New Zealand has a nationwide school-
based screening programme to detect 
defective vision in children aged 11 

or 12 (Year 7) and colour vision deficiency in 
boys aged 11 or 12.1 This is on top of the ‘B4 
School’ vision screening at age four, which 
aims to detect and correct refractive error 
and amblyopia if present.1 However, from 
1 July 2016,2 the colour vision screening 
component of the Year 7 screening is being 
discontinued, as there is little association be-
tween colour vision deficiency and adverse 
outcomes, and as there are no treatment op-
tions.3 Now is therefore an opportune time to 
consider the value of the remaining aspects 
of the Year 7 vision screening programme. 

Vision screening after the critical 
amblyopia reversal period (up to eight years 
of age),4 is predominantly aimed at detecting 
refractive errors (myopia, hypermetropia 
and astigmatism) that can be corrected 
to improve visual function.5 Uncorrected 
refractive error can lead to poorer educa-
tional outcomes,6 with possible detrimental 
effects on future occupational choice, and 
can thus affect quality of life adversely.7

But despite these plausible adverse associ-
ations, a Cochrane systematic review in 2006 
concluded that there were no robust trials 
available that measure the benefit of vision 
screening in school-aged children.5 Other 
reviews have also found little evidence in 
support of screening school-aged children.6, 

8 It appears that relatively few new cases of 
refractive errors are found in this age-group, 
as such problems have nearly always been 
detected earlier in life.5, 6, 8 Similarly our 
MEDLINE search to cover any new research 
that may have emerged after the Cochrane 
review,5 from the year 2006 to March 2016, 

failed to find any studies that provide 
convincing support of continuing the current 
vision screening programme in school 
children. This lack of adequate evidence and 
low yield of cases, may explain the general 
decline in school-based vision screening 
programmes in the UK.5 

This overall picture also suggests it is 
time for New Zealand health authorities 
to critically review the case for the Year 7 
programme—so that we can tell if it is a 
good use of precious health sector resources 
and of displaced educational time in 
schools. In particular, what is the current 
effectiveness and cost-effectiveness of this 
programme in the New Zealand setting? 

If it is not cost-effective nationally, 
however, might it still be cost-effective in 
deprived communities or in communities 
with high Asian populations (given some 
evidence for higher prevalence and severity 
of myopia in such populations)?5, 9, 10 Such 
analyses also need to take into account two 
notable trends:

• the rising incidence of myopia 
globally10 (though we have no clear 
data on this for New Zealand)

• what the market is offering in terms 
of some optometry practices in New 
Zealand providing a free full eye 
exam to under 16 year olds (with 
no cost for glasses of children of 
Community Services Card holders).11 

In summary, all screening programmes 
need a robust scientific basis in terms 
of effectiveness and cost-effectiveness. 
Therefore there is a need to clarify such 
issues for the current Year 7 vision screening 
programme in New Zealand schools. 
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Ghosts in the machine: just 
how accurate is PubMed?

Frank Houghton 

PubMed has a long and distinguished 
history. Its origins are in the work of 
John Shaw Billings, Head of the Li-

brary of the Surgeon General’s Office of the 
US Army (now the US National Library of 
Medicine [NLM]). Billings initiated the de-
velopment of Index Medicus in 1879, which 
after being amalgamated with the American 
Medical Association’s Quarterly Cumulative 
Index to Current Literature would eventu-
ally become MEDLARS (Medical Literature 
Analysis and Retrieval System) in 1964. It 
later went online for institutional facilities, 
under the name MEDLINE (an abbrevia-
tion of MEDLARS Online). In 1996, with the 
development of the World Wide Web and 
browsing software, MEDLINE went truly 
online, under the name PubMed, which was 
offered free to the public in 1997.1–3

PubMed now boasts over 25 million 
citations in ‘the fields of biomedicine and 
health, covering portions of the life sciences, 
behavioral sciences, chemical sciences, and 
bioengineering’.4 A 2007 study of PubMed 
queries noted 2,689,166 searches in a 
24-hour period,5 while a later study found 
2,996,301 searches in a similar period.6

This enormous and growing volume of 
searches is indicative of how PubMed has 
become a routine and invaluable resource.

Despite its impact, critiques of PubMed 
are rare. One issue for many is that 
access is usually given only to abstracts 
rather than the full text. A recent exam-
ination7 noted that approximately 13% 
of articles in PubMed were available for 
free (approximately three million). Obvi-
ously health practitioners and academics 
in industrialised countries are at a signif-
icant advantage compared to many less 
privileged groups locally and globally in 
tackling the digital and information divide. 
However, even among this privileged 
group, it is interesting to ponder how often 
a lack of quick, easy or affordable access 
impinges on obtaining items identified 

in database searches, including PubMed. 
Resistance to this knowledge divide 
includes the tragic case of Aaron Swartz 
who was allegedly behind one biblioleaks 
scandal involving 70GB of information 
from JSTOR.8

Another criticism of PubMed is its focus 
on English-language journals, which serves 
to reinforce the dominance of English 
globally.9 Alternatively, PubMed may be 
criticised for being both over and under 
inclusive. In relation to its lack of coverage, 
PubMed’s coverage of relevant articles in 
journals in the social sciences, human-
ities and arts is patchy at best. In relation 
to over-inclusion, PubMed may justifiably 
be criticised for referencing many poor-
quality articles. Some evidence of this can 
be seen in the high rates of articles rejected 
in reviews such as those conducted by the 
Cochrane Collaboration.

Although there has been a considerable 
body of research examining reference 
citation accuracy involving medical journals 
from both New Zealand, Australia10–11, and 
further afield,12–28 relatively few studies 
have examined this issue in PubMed.29–31 
Examinations of accuracy of Spanish and 
Hispanic names in PubMed report its 
performance as ‘poor’,30 while another more 
vehemently states that ‘bibliographic data-
bases produced in English-speaking countries 
have been mishandling non-AngloSaxon 
names for years’.31

My concerns over the accuracy of 
PubMed were raised when I searched for 
two of my recent publications. As can be 
seen from Figure 1, a number of errors 
were evident. The authors of item 1 were 
in reality just Houghton & Hopkins,32 while 
the second item was a solo publication.33 In 
relation to item 1, I note from the contents 
page of the NZMJ that Alexander published 
in the same issue,34 while Zandwijk, refer-
enced in item 2, published in the NZMJ in 
December 2015.35
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Another PubMed error in my publica-
tions listing is also evident. I previously 
published in the Irish Medical Journal 
discussing the 2001 Census. However, the 
PubMed citation starts ‘Census 200’ rather 
than ‘Census 2001’ as it should.36 Other 
concerns in relation to PubMed include 
how one of my publications on mortality 
maps37 from the journal Irish Geography is 
included, while another 11 publications in 
the same journal on health topics are not. 
The inclusion of either all or none of these 
publications would not have raised a red 
fl ag for me.

In due course I will contact the NLM and 
attempt to have these errors addressed. 
Mistakes are inevitable, particularly given 
the size of the database. However, even 
putting aside the issue of coverage in Irish 
Geography, to identify at least three errors 
on PubMed in relation to just one author 
raises concerns as to the level of accuracy 
and reliability of the database as a whole. 

A wider review of quality and inaccuracies 
in PubMed may be appropriate. Exam-
ination of the software used to auto-extract 
information from PDFs is ongoing.38 In 
the meantime it may be wise to follow the 
discerning advice of McLellan et al. who 
suggest ‘Trust, but verify’.12

Editor’s comment
While it would be nice to blame PubMed 

for the errors, in the case of the NZMJ, it is 
the Journal’s error not PubMed’s. The data 
that PubMed uses to make up the listing 
comes directly from journal staff. At times 
the production staff member who loads the 
information makes errors (ie, is human). 
We do try to keep these errors down as 
much as possible and undertake to correct 
them as soon as we know they exist. Unfor-
tunately these corrections can also take 
time and can’t be done by the Journal, but 
must be undertak en by the PubMed staff. 
Sorry about the loading error—we are in 
the process of correcting it.
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Untreated poultry litter 
as a source of antibiotic 

resistance
Lance Gravatt

The New Zealand poultry industry 
remains dependent on the use of 
antibiotics, despite the New Zealand 

Veterinary Association setting an aspira-
tional goal of being antibiotic free by 2030. 
The 2010–2011 MPI report on the sale of an-
tibiotics found that around 25,000kg of zinc 
bacitracin was used in feed in the poultry 
industry, which represented around an 8% 
decline on the five-year average. Bacitracin 
is the largest antibiotic used by weight in 
New Zealand.1 Rates of resistance to baci-
tracin have been reported as high as 60% 
in Enterococcus faecium and Enterococcus 
faecalis in poultry.2 E faecalis resistance to 
bacitracin in Belgium poultry was reported 
as 16% and 41% for E faecium.2 Zinc bacitra-
cin was withdrawn from use in EU in 1999 
as an antibiotic growth promoter.3

The use of antibiotics in food-producing 
animals has significantly increased animal 
health by lowering mortality and the inci-
dence of diseases.4 While antibiotics are 
thought to have improved the productivity 
of farming, there is no conclusive evidence 
from Europe that the banning of agricul-
tural antibiotics has led to a sustained 
decrease in productivity. Moreover, anti-
biotic usage in general and the relevance 
of non-therapeutic antibiotics (growth 
promoters) in feed need to be re-evaluated, 
especially because bacterial pathogens of 
humans and animals have developed and 
share a variety of antibiotic resistance 
mechanisms that can easily be spread 
within microbial communities.

Poultry litter, a mixture of materials 
including bedding, faeces and feathers, 
is a valuable soil fertiliser that is rich in 

nutrients and can improve soil physical, 
chemical, and biological properties for agri-
cultural crops. Most of the antimicrobial 
agents such as bacitracin and ionophores 
for coccidiosis administrated through feed 
or water are not fully absorbed in the 
chicken gut and up to 90% of the adminis-
tered dose of these antimicrobials can be 
excreted in the faeces.4

From one Canadian study, the Escherichia 
coli contaminating poultry litter obtained 
from commercial farms were all multidrug 
resistant to at least 7 antibiotics.5

Antibiotic resistance genes in the ubiq-
uitous but numerically minor group of 
Enterobacteriaceae intestinal bacteria are 
the major agents of gene transfer which 
include the conjugative plasmids where 
the greatest variety of resistance inte-
grons occur. Integrons are effectively 
transposable cassettes of resistance DNA 
and have been found in abundance in 
Gram-positive bacteria that comprise >85% 
of the poultry litter microbiome.6

It is important that poultry litter is 
pre-treated before release as a fertiliser. 
Any pre- treatment will need to ensure that 
it has negated the presence of any residual 
antibiotics and integrons. Moreover, efforts 
to replace antibiotics are paramount. Public 
pressure and concerns about food and 
environmental safety (antibiotic residues, 
antibiotic-resistant pathogens) have driven 
researchers to actively look for alterna-
tives to antibiotics. Some of the alternatives 
include pre-and probiotics, organic acids 
and essential oils, particularly oreganum 
vulgaris oil in concentrations of 0.01% of 
drinking water.7
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Better health or better 
business: a critique of the 

childhood obesity plan
Gerhard Sundborn, Simon Thornley, Bodo Lang, Rob Beaglehole

Dr Jonathan Coleman, Minister of 
Health, announced on 12 February 
2015, that he would lead the devel-

opment of a comprehensive plan to address 
New Zealand’s obesity crisis. This was cele-
brated by those working with obesity and its 
related consequences, who have long called 
for action. Here, we critically examine the 
plan and its strategies to reduce obesity.

FIZZ New Zealand is a Public Health 
Advocacy group that aims to address child 
and adult obesity by reducing sugary 
drink consumption to zero by 2025. Sugar 
sweetened beverages (SSBs) are the largest 
contributor of added sugar to the diets 
of New Zealanders (children and adults); 
evidence shows SSB intake is strongly asso-
ciated with the onset of obesity.1

On 19 October 2015, the Childhood Obesity 
Plan (ChOP) was announced. The ChOP 
comprises 22 initiatives (9 new) that seek 
to achieve two broad goals: i) target obese 
individuals and those at risk of developing 
obesity, and ii) create broad opportunities to 
make healthier choices easier.

1. Critique of Initiatives in the 
Childhood Obesity Plan

More than half (12) of the 22 initiatives 
that comprise the ChOP are educational, 
and a further four focus on treating 
obesity in children and pregnant women. 
Increased activity and sport opportunities 
as well as policy initiatives each comprise 
another two initiatives. Healthy Families 
NZ (HFNZ) is the only whole-of-community 
intervention (table).2

The majority of the ChOP initiatives are 
‘business as usual’ and are unlikely to make 
a difference to NZ’s obesity crisis. Evidence 
shows that we cannot educate or exercise 

our way out of the obesity epidemic.3,4 

Identification and treatment of obese 
pre-schoolers and pregnant mothers does 
not address the causes of obesity. Instead, it 
is the ‘ambulance at the bottom of the cliff’.

The use of a food labelling system offered 
promise; however, the Government adopted 
the most industry-friendly labelling system. 
The current health star labelling system is 
flawed, because it is voluntary, confusing, 
and rates many foods with high concen-
trations of sugar as healthy. For example, 
Sanitarium Natural Muesli breakfast cereal 
is rated 4.5 stars (out of 5), and has 20g 
sugar/100g (which equates to 2 teaspoons 
per 40g serve). Conversely, macadamia nuts, 
which contain little sugar, instead are rated 
near the bottom of the scale at 2.5 health 
stars. These examples illustrate that the 
system that is heavily weighted toward satu-
rated fat and salt content and underestimate 
the role of sugar.

Research has shown that policy and 
regulation is the most effective approach 
to change behaviours by creating a more 
health-promoting environment to reduce 
obesity prevalence.3 These regulations 
need to be targeted at the major cause of 
the epidemic, which is increasingly shown 
to be excess sugar. Targeted regulation is 
the most cost-effective type of initiative in 
obesity prevention.3

The ChOP has two initiatives in the policy 
area. Firstly, the Advertising Standards 
Authority (ASA) have been instructed to 
review their codes of advertising to children 
and code of advertising food to children. 
The ASA is funded by industry and there is 
no monitoring of these codes by an inde-
pendent party which means improvements 
are unlikely to be made.
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From our perspective, the only policy 
initiative that shows promise in the ChOP 
is the beverage policy which bans the 
sale of sugary drinks in hospital premises 
throughout NZ. HFNZ is a whole of 
community initiative that may also show 
promise.3

2. The ChOP focuses on energy 
density rather than sugar

The plan is focused on a philosophy and 
apparent evidence that “Energy (kilojoule) 
intake is key – the amount of food consumed 
and its energy density is the single biggest 
driver of obesity”.5

The greatest determinant of energy 
density is fat content, making a low-energy 
focus a low-fat approach.6 However, trials 
of low-fat approaches are not effective 
for weight loss in individuals7 and are 
unlikely to be successful for populations. 
Furthermore, over the last few decades, a 
low-fat approach has underpinned obesity 
treatment and prevention efforts in New 
Zealand as well as other Western countries. 
Despite this, the prevalence of obesity and 
type 2 diabetes has risen. New trial and 
observational evidence has highlighted the 
unique role of sugar (concentrated fructose) 
in the development of unhealthy weight 
gain,8 type 2 diabetes,9 gout,10 cardiovascular 
disease11 and dental caries.12 Considering 
this new evidence, sugar restriction needs to 
be prioritised.

Recently, the Government evaluated the 
utility of a sugar tax. However, seen through 
the lens of energy density, policy advisors 
have been lukewarm toward this strategy. 
Importantly, the evidence linking sugar 
intake with a wide range of diseases was 
absent from these reports.5

With a renewed focus that prioritises 
sugar (concentrated fructose), initia-
tives included in the ChOP would be 
transformed. Education and infor-
mation—initiatives would be centred 
around communicating risks of a high 
sugar diet, highlighting maximum daily 
intake of sugar, and raising health literacy 
to enable consumers to calculate sugar 
content based on back of pack nutrition 
labels. A simple label that gives the 
number of teaspoons of sugar per serve, 
we believe, would be more effective than 
the current confusing star system.

In treatment settings, brief opportunistic 
screening of sugar and SSB intake could be 
adopted, as is done with smoking cessation. 
Policy and regulation need to prioritise 
sugar restriction, making SSBs and products 
with concentrated sugar content absent in 
schools and other education providers.

Perhaps the most effective measure 
would be introducing fi scal measures to 
deter intake of sugary products, as well as 
incentivising industry to reformulate their 
products to reduce sugar content or offer 
zero sugar alternatives.

Table: Childhood Obesity Plan – 22 Initiatives.

Note: Initiative 10. Partnership with Industry – not included at conceptual stage.
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3. The case for a sugar sweetened 
beverage tax

An initiative that was not included in 
the ChOP—despite being called for by 
many authorities—was a sugar-sweetened 
beverage tax (SSB tax). An SSB tax is the 
second recommendation made by the 
World Health Organization (WHO) Ending 
Childhood Obesity Commission and was 
recommended by the Technical Advisory 
Group (a group of New Zealand experts in 
the field of obesity prevention established by 
the Ministry of Health). However, it was not 
supported by the Industry Forum Group who 
contributed to the development of the ChOP. 
Other organisations that also recommend a 
SSB Tax include the New Zealand Medical 
Association and the NZ Beverage Guidance 
Panel.13,14 Renewed calls for an SSB tax in NZ 
have been fueled since the UK announced 
that it would implement a SSB tax from 2018. 
Our Minister of Health and Government 
remain unconvinced about an SSB tax, 
stating instead that they are awaiting ‘defin-
itive evidence’ before they consider action. 

The most recent and comprehensive 
evidence on SSB taxes (in Mexico) was 
reported in the British Medical Journal 
in January 2016.15 The study found a 12% 
reduction in sales following the intro-
duction of a 10% sugary drink tax.15 Here 
in NZ, an open letter was submitted to 
cabinet ministers—supported by 74 health 
professors—calling for an SSB tax.16 Most 

importantly, New Zealand public support 
for a SSB tax has increased dramatically. A 
recent NZ Herald poll reported 83% support 
for a SSB tax from 11,700 respondents.17

Conclusion
The Childhood Obesity Plan is unlikely 

to solve New Zealand's obesity crisis. It is 
based on a dated paradigm of energy density 
and does not address what we believe to be 
the greatest cause of the epidemic: excess 
sugar intake. The Government’s plan lacks 
meaningful regulation of food and drink 
containing concentrated sugar, instead 
listing soft initiatives that are unlikely to  
be beneficial.

It shows that the Government values 
corporate profit over public good. The New 
Zealand public are becoming increasingly 
vocal in their support of a SSB tax, and 
frustrated with the complacent attitude of 
decision makers tasked with addressing NZ’s 
growing obesity crisis.

We reiterate that the introduction of 
an SSB tax is an important step toward 
addressing obesity, and will make a strong 
statement that NZ, as a society, value health 
over corporate profits. We call for the 
current Minister of Health and government 
to embrace the opportunity to reduce NZ’s 
worsening obesity epidemic by adopting 
such a step. There is no question that a SSB 
tax will come, the only question is who will 
initiate it?
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Randomised trial of introduction of 
allergenic foods in breast-fed infants

In this trial the researchers have evaluated whether the early introduction of allergenic 
foods in the diet of breast-fed infants would protect against the development of food allergy.

1,303 exclusively breast-fed infants who were three months of age were randomly 
assigned to the early introduction of six allergenic foods (peanut, cooked egg, cow’s milk, 
sesame, whitefish and wheat; early-introduction group) or to the current practice recom-
mended in the UK of exclusive breast-feeding to approximately six months of age. The 
primary outcome was food allergy to one or more of the six foods between one and three 
years of age.

Early introduction of all six foods was safe but the trial did not demonstrate efficacy in 
terms of subsequent allergy.
N Engl J Med 2016;374:1733–43

Potato intake and incidence of hypertension
Is a higher intake of baked, boiled or mashed potatoes, French fries/chips or potato crisps 

associated with the incidence of hypertension?
This hypothesis is examined in this study which reviews data from two Nurse’s Health 

Studies and a Health Professionals study in the US. Over 187,000 non-hypersensitive subjects 
(80% females and 20% males) were involved.

The findings of this study suggest that eating four or more servings of boiled, baked or 
mashed potatoes or French fries a week increases the risk of incident hypertension. It is 
suggested that the glycaemic load of the potato might explain the findings.
BMJ 2016;353:i2351

Associations of demographic and behavioural 
factors with glycaemic control in young 

adults with type 1 diabetes mellitus
Optimal glycaemic control is known to be associated with long-term reduction in micro- 

and macro-vascular complications and improved beta-cell function. This is often difficult to 
achieve particularly in adolescents and young adults.

In this report, data from 93 young diabetics has been reviewed and associations between 
demographic, social and behavioural factors and good glycaemic control have been 
evaluated.

The conclusions reached were that geographical separation, socioeconomic disadvantage 
and risk-taking behaviours did not influence glycaemic control. Longer duration of diabetes 
identifies young adults at higher risk of poor control, while attendance at a multidisciplinary 
clinic and engagement in work or study was associated with better glycaemic control.
Internal Medicine Journal 2016;46, 332–338
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The white ship, having disembarked 
her living freight, leaves the quay-
side and anchors a few miles away. 

The shades of evening gather, and the red 
cross and the green lamps are illuminated, 
and the orderlies cease their cleaning and 
tidying in the wards, and are soon sound 
asleep in their bunks. The ship is to sail 
for France at midnight, but at that hour all 
the lights ashore suddenly go out, and in 
response the ship is plunged in darkness. A 
whirring noise overhead indicates the pres-
ence of a Zeppelin, and the anti aircraft guns 
begin to rattle, and aeroplanes from the 
shore are whizzing aloft. There are flashes 
of light in the sky and the noise of guns for 
half an hour, and then peace once more, 
for the unwelcome visitor is now away. The 
ship, again illuminated, begins her journey 
across the Channel, where the sleepless de-
stroyers and trawlers keep watch and ward. 

Passing through boom and breakwater 
in the morning, she is made fast to the 
French quay-side, and Cassidy of the Rifles, 
installed master of the corps of stretch-
er-bearers, cheerily directs the mooring 
and the handling of the gangways. Cassidy 
repays some observation. His accent and 
his adjectives are common in the army. 
He is not down-hearted: he is breezy and 
contented, easy with his equals, respectful 
to his superiors, not remarkable in his 
appearance, and he will always accomplish 
what he is ordered to do within the scope 
of a mortal. In tense situations his type is 
known to do almost more. Cassidy is one 
of the few who held back at Mons the great 
war machine of the "All-Highest." Time was 
when he would have been equally at home 
striving in the fields of France or on the 
burning plains of Hindustan, but now he 
will inform the inquiring stranger that he 

A short voyage on a hospital 
ship

December 1916

Taylor, Charles, fl 1981. [Postcard]. New Zealand hospital ship Maheno, 5282 tons. [ca 1915].  
Ref: Eph-B-POSTCARD-vol-4-041.  
Alexander Turnbull Library, Wellington, New Zealand. http://natlib.govt.nz/records/22402146
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is a P.B., with D.A.H. This, being interpreted, 
means Permanent Base class and Disordered 
Action of the Heart. 

A hospital train, direct from the front, 
draws alongside the platform on the quay, 
and the stretcher-bearers begin to carry 
the wounded from the train to the ship. A 
constant stream of wounded men flows 
up two gangways to the forward and after 
lifts, and this continues for three hours. The 
patients are distributed in various wards, 
are fed, and then a beginning is made with 
the dressing of their wounds; and late in 
the evening a second hospital train arrives, 
from which the wounded are transferred 
to the ship. More wounded arrive the next 
morning, and the floating hospital sails with 
eight hundred and fifty on board. Included 
in this number are two hundred wounded 
German prisoners, some of them cot cases, 
but the majority, being slightly wounded, 
are accommodated on the deck aft. They 
have mattresses, pillows, and blankets, and 
appreciate the rest and comfort. The British 
and the Germans fraternise in a way strange 
to behold, and the more sociable Fritzes 
part with their buttons as souvenirs. A few 
Tommies wear German helmets or caps, 
and many sport aluminium rings, which are 
now the fashion. The Huns are doubtful and 
anxious as regards the safety of the passage, 
as they have heard much of the prowess of 
their submarines and minelayers, but within 
sight of England their spirits rise, and some 
even sing songs of Zion. A goodly number of 

our best-known tunes are German, or else 
the Germans have appropriated some of 
ours. 

During the passage, on deck the slightly 
wounded patients are sleeping or chatting, 
and every now and again a pailful of dirty 
dressings from the wards goes over the rails. 
Below, nurses and orderlies are constantly 
moving, attending to the wants of the 
patients; some require sleeping draughts, 
or splints adjusted, and occasionally there 
are sharp bursts of haemorrhage from 
septic wounds that tax the skill of the 
medical officers. Here is a youth mortally 
wounded through the spine and paralysed; 
there another smoking a cigarette, his face 
serene and his mind apparently oblivious 
of a bandaged stump resting outside the 
bedclothes, where his leg, all except the 
upper twelve inches of the thigh, has been 
amputated. "There is no word of complaint 
or of regret, no groan to be heard. These 
men are obedient even unto death. 

It is a great mystery, and the words of 
Sir Thomas Browne come to mind—"Man 
is a noble animal, splendid in ashes and 
pompous in the grave, celebrating nativities 
and deaths with equal lustre, nor omitting 
ceremonies of bravery in the infamy of his 
nature.” There is scope for a new psychology 
to explain the fresh spirit awakened in 
a people that considered but yesterday 
the pursuit of pleasure and of wealth the 
greatest good.
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