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This Issue in the Journal
Changes in characteristics of New Zealand Quitline callers between 2001 and
2005
J Li, M Grigg
This study looked at trends in the types of smokers calling the New Zealand Quitline
for the first time ever, between 2001 and 2005. The authors found a significant
increase in the proportion of young callers aged under 25. There is also a significant
increase in callers who are pregnant, are of Pacific decent (mostly of Samoan,
Tongan, Nieuan, or Cook Islands origin), and who smoke roll-your-own cigarettes.
Pacific Islands Families Study: maternal factors associated with cigarette
smoking amongst a cohort of Pacific mothers with infants
S Erick-Peleti, J Paterson, M Williams
Cigarette smoking continues to amplify adverse health consequences for Pacific
people in New Zealand. This study investigated associations between smoking and
maternal demographic, socioeconomic, cultural alignment, and household
composition factors among 1219 mothers of a Pacific birth cohort. Findings showed
that many Pacific mothers in this study were smoking 6 weeks after giving birth, and
at 1 year follow-up more mothers started smoking (9.6%) than stopped (4.4%).
Smoking was significantly associated with English fluency and cultural alignment to
mainstream New Zealand culture. This study warrants the need to further explore
acculturation implications surrounding smoking behaviour and smoking cessation for
Pacific women in New Zealand.

Influenza surveillance in New Zealand in 2005
QS Huang, L Lopez, B Adlam
The influenza surveillance in 2005 recorded the highest influenza B activity over the
last 15 years with co-circulation of influenza B (Hong Kong) and B (Shanghai) strains
in an epidemic. The peak of influenza B activity preceded the peak of influenza A
activity with significant antigenic drift among the A/Wellington/1/2004 (H3N2)-like
viruses and B/HongKong/330/2001-like viruses. Significant excess morbidity was
observed in the 5 to 19 year age group in a highly variable geographical distribution
across New Zealand. This confirms the value of the national influenza surveillance
system as an essential public health component for monitoring the incidence and
distribution of influenza and predominant strains in New Zealand.
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Was rurality protective in the 1918 influenza pandemic in New Zealand?
K McSweeny, A Colman, N Fancourt, M Parnell, S Stantiall, G Rice, M Baker,
N Wilson
This study used historical data to examine the impact of rurality on mortality rates
from pandemic influenza in New Zealand in 1918. The influenza mortality rate for the
towns and cities was more than twice that of the counties that represented rural
settings. This may have been due to a mix of remoteness and greater social distancing
among rural residents. However, larger towns (population >2000 people) also had a
significantly lower mortality rate than smaller towns. Similarly, cities had a lower
mortality rate than larger towns. These differences in mortality rates between towns
and cities may have reflected other factors such as the more organised provision of
community care in the larger towns and cities, when compared to smaller towns.

Incidence of nontuberculous mycobacterial disease in New Zealand, 2004
J Freeman, A Morris, T Blackmore, D Hammer, S Munroe, L McKnight
Nontuberculous mycobacteria are environmental bacteria related to the bacterium that
causes tuberculosis (TB). There are over 90 species described, many of which are
commonly found in water supplies and soil throughout the world. These bacteria do
not usually cause disease but can do so in certain groups of patients. The most
common disease manifestations include lung infections, lymph node disease in young
children, and skin infections. This is the first national survey to assess the incidence
and significance of infection with these organisms in New Zealand.

Can primary care patients be identified within an emergency department
workload?
CR Elley, P-J Randall, D Bratt, P Freeman
Costs of secondary care continue to grow. This study has shown that at least a third of
medical problems seen in the hospital emergency department (ED) could have been
managed in primary health care. These cases occurred in the day as well as at night.
However, this was determined by a retrospective audit with knowledge of
investigation results and final diagnosis of each case. In reality, triage nurses in ED
would have only the first presenting symptoms and signs of each case, which may
make it difficult to decide whether the patient could be managed elsewhere (in some
cases). The study also found that there was significant variability between clinicians
in deciding which of the reviewed cases could have been managed in primary care.
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Exposure to primary medical care in New Zealand: number and duration of
general practitioner visits
P Crampton, S Jatrana, R Lay-Yee, P Davis
The aim of this study was to estimate (among different population groups and
different practice types) the average population exposure to primary medical care in
New Zealand. The study used a representative survey of visits to general practitioners
in New Zealand. Average exposure to primary medical care for a particular class of
patient (e.g. by age group) was calculated as the average of the product of number of
visits over the past 12 months and duration of visit for the current visit. Annual
exposure to primary medical care was highest amongst the elderly (65+ years),
followed by adults (18–64 years), and was higher in the European ethnic group than
in the Māori, Pacific, and Asian ethnic groups.
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World No Tobacco Day (31 May 2007)—did anybody notice?
Lutz Beckert, Roland Meyer
Recently we asked a group of Christchurch medical students to estimate how much
money Christchurch Hospital’s surgical unit alone would spend on pharmaceutical
aids to facilitate smoking cessation. Medical students have a good understanding of
the role of smoking in many medical illnesses such as ischaemic heart disease,
peripheral vascular disease, respiratory diseases, and many others.
We gave background information that in year 2006 the surgical unit identified 2320
patients as being current tobacco users (this is probably an underestimate of the real
number of current smokers as only 59–83% are identified as smokers in the medical
notes). Effective pharmaceuticals for the treatment of tobacco dependence are
available—nicotine replacement therapies [NRTs] bupropion, nortriptyline,
varenicline—and most are priced at a cost of approximately a ‘packet of cigarettes’ a
day (NZ$7–$10/day).1
“One million dollars!” was the first estimate. This was corrected by other students
with estimates between $500,000 and $800,000.
In fact, $759.60c is the total amount of money that surgical services spent on
pharmacological treatments, in particular nicotine patches, during the financial year of
2005/06. The pharmacological expenditure during the same time period was
$648,320.33c for the surgical service alone. We do point out, however, that the
medical services didn’t perform much better: 2916 patients were identified as smokers
in internal medicine, and only $5,075.68c was spent on NRT. Indeed, hospital
services are spending nowhere near enough money to meet the smoking cessation
needs of their patients.
How does New Zealand compare to other countries in measures of tobacco control?
New Zealand can take pride in being mentioned positively by the World Health
Organization (WHO) as having legislation ensuring a smoke-free workplace in public
bars, clubs, restaurants, and school grounds:2
…New Zealand’s transformation from a country that offered little in the way of smoking
cessation to one that has comprehensive mix of initiatives…New Zealand can be proud of its
achievements…There is no apparent reason why the ‘New Zealand’ programme could not be
adapted to other countries if funding is available…

Also leading is the Ministry of Health initiative Clearing the Smoke – A five-year plan
for tobacco control in New Zealand (2004–2009):
…The vision for this tobacco control plan is for New Zealand to be a country where
smokefree lifestyles are the norm…3

Although the prevalence of smoking in New Zealand is lower than in England,
Germany, and most European countries, the prevalence of smokers in New Zealand is
higher than in Sweden, California, and Australia. This may improve over the next few
years, however, with the announcement of further injections in total $43.6 million in
addition to the $27 million spent yearly on tobacco control. The New Zealand
Government is earning approximately $900 million per annum from tobacco tax.
NZMJ 15 June 2007, Vol 120 No 1256
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This issue of the Journal contains some excellent articles on New Zealand initiatives
addressing issues of tobacco control. The article of Judy Li and Michele Grigg reports
on the smoking cessation success rate of the New Zealand Quitline users between
2001 and 2005.4
Quitline is a government-funded initiative, with an excellent international reputation.
In November 2000 it become a world-first in providing heavily subsidised NRT in the
form of patches and gum as an adjunct to its telephone smoking cessation service.
This is an example of an excellent world-leading government-funded anti-smoking
initiative which should be celebrated by all New Zealanders.
Li and Grigg provided an updated account. While acknowledging the success, one has
to note, however, that the total number of new Quitline users has decreased from
27,000 per year to 18,000 a year. However, the authors still found a significant
increase of callers under the age of 25, callers who smoked for less than 10 years,
callers who roll their own cigarettes, and particularly an increase in Pacific callers
(mostly of Samoan, Tongan, Niuean, or Cook Islands origin).
The proportion of Māori callers remained at status quo, at approximately 20% of all
new callers. This Quitline data complements the Ministry of Health data,5 which
shows:
•

A prevalence of smoking among Pacific males aged between 15–19 years of 46%;

•

A prevalence of smoking among Pacific females (15–19) of 28%;

•

A prevalence of smoking among the Māori males (15–19) of 32%; and

•

A prevalence of smoking among Māori females (15–19) of 60%.

The figure for the entire 15–19 years age group in New Zealand is 26.8% while the
figure for Asian 15–19 year olds is only 6.2%.
Also in this issue of the Journal, Stephanie Erik-Peleti and colleagues from the
Pacific Islands Families (PIF) Study interviewed the mothers of a cohort of 1180
Pacific infants born in Middlemore Hospital, South Auckland at 6 weeks and 12
months post-partum.6 They found that 24% of all mothers at 6 weeks smoke and at 12
months 29% of mothers smoked. They found that while 4.4% had managed to stop
smoking, 9.6% of mothers resumed smoking during this time period.
Furthermore, they found that English comprehension was excellent among this
population and that most spoke English as a first language. This suggests that it is a
cultural (not language) barrier causing our smoking cessation message to be
ineffective.
They also found that 45% of all patients who continued to smoke lived in a household
with another smoker. Building on the experience of the PIF study and from sexual
health planning, the non-smoking message may need to be tailored specifically to this
section of the New Zealand population, who have the highest smoking prevalence.
This will be best achieved in partnership with Māori/Pacific health providers.
This issue of the Journal also contains a passionate viewpoint article by Murray
Laugesen of the Smokeless New Zealand Trust who came up with the innovative idea
to consider the use of nasal snuff as a method of reducing nicotine craving and
thereby cigarette smoking.7
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Laugesen’s article quotes experience from Scandinavian countries, where cigarette
consumption has reduced by continuing to feed smokers’ nicotine addiction with
snuff, without killing people through cigarette smoke. There still may be different
views on this issue, in particular seeing the potential societal impact and the
unresolved position of nicotine itself as a carcinogen.
Family practitioners and hospital doctors at all levels need to continue to embrace the
smoking cessation message. Imagine in today’s setting that significantly elevated
blood pressure was discovered in the cohort of 1180 Pacific women described in the
PIF Study. (Untreated hypertension may lead to premature ischaemic heart disease
and premature strokes.) Every medical officer would have had a strategy to address
the hypertension urgently while patients were being admitted to hospital. Indeed,
guidelines for blood pressure control are easily available.
At this stage the same urgency is not felt for the smoking cessation message and the
management of individuals with nicotine addiction. Guidelines are readily available,
but there is not the same urgency to familiarise one’s self with these. Nicotine
addiction should be viewed as a chronic condition that requires appropriate
intervention. Would a doctor abandon treatment for hypertension, if a patient’s blood
pressure remained elevated after introducing one antihypertensive agent? Why
abandon smoking cessation intervention after one attempt, when it is well known that
smokers need on average five to six attempts before quitting smoking?
Management of the acute nicotine craving of patients admitted to hospital differs from
a quit attempt. One may have to acknowledge that NRT must be offered regardless of
the individual patient’s commitment (or “readiness”) to a quit attempt. It is not good
practice to have hypoxic patients in need of oxygen treatment being taken outside of
hospital grounds in a wheelchair to smoke, because one did not consider it to be
“worth” providing NRT without the patient having signalled such a commitment.
Many smokers are probably under-treated with NRT (if they are fortunate enough to
be offered that intervention)—an offence worsened when ongoing craving is
interpreted as nicotine overdose.
We appeal to all doctors to make it part of their clinical practice to not only check for
blood pressure control, warfarinisation for atrial fibrillation, or cholesterol
management, but also to address smoking cessation in patients under a doctor’s care.
The issue of smoking cessation also has a significant political dimension. It is very
concerning to know that from one of New Zealand’s major migrant populations we
9% of young Pacific mothers resumed smoking within a year after the birth of a child.
Furthermore, it should concern New Zealand policymakers that the smoking cessation
message is not meeting the needs of New Zealand’s indigenous Māori population. By
addressing these issues, in partnership with Māori health providers, New Zealand has
the potential to regain its leading position in the world on prioritising indigenous
health.
In the meantime, all health professionals must show a commitment to the issue of
smoking cessation initiatives and tobacco control by acquiring the relevant knowledge
and skills; and by influencing hospital managers, district health board CEOs, and
policymakers to continue to make further gains across the entire health sector.
Competing interests: None.
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Clinical trial registration: looking back and moving ahead
Christine Laine, Richard Horton, Catherine DeAngelis, Jeffrey Drazen,
Frank Frizelle, Fiona Godlee, Charlotte Haug, , Paul Hébert, Sheldon Kotzin,
Ana Marusic, Peush Sahni, Torben Schroeder, Harold Sox, Martin Van Der Weyden,
Freek Verheugt; International Committee of Medical Journal Editors (ICMJE)
In 2005, the International Committee of Medical Journal Editors (ICMJE) initiated a
policy requiring investigators to deposit information about trial design into an
accepted clinical trials registry before the onset of patient enrolment.1
This policy aimed to ensure that information about the existence and design of
clinically directive trials was publicly available, an ideal that leaders in evidencebased medicine have advocated for decades.2
The policy precipitated much angst among research investigators and sponsors, who
feared that registration would be burdensome and would stifle competition. Yet, the
response to this policy has been overwhelming. The ICMJE promised to reevaluate
the policy in 2 years after implementation.
Here, we summarize that reevaluation, specifically commenting on registries that
meet the policy requirements, the types of studies that require registration, and the
registration of trial results. As is always the case, the ICMJE establishes policy only
for the 12 member journals (a detailed description of the ICMJE and its purpose is
available at www.icmje.org), but many other journals have adopted our initial trial
registration recommendations, and we hope that they will also adopt the modifications
discussed in this update.
The research community has embraced trial registration. Before the ICMJE policy,
ClinicalTrials.gov, the largest trial registry at the time, contained 13[THSP]153 trials;
this number climbed to 22[THSP]714 one month after the policy went into effect.3 In
April 2007, the registry contained over 40[THSP]000 trials, with more than 200 new
trial registrations occurring weekly (Zarin D. Personal communication). The 4 other
registries that meet the ICMJE criteria have also grown as scores of journals have
adopted the ICMJE clinical trials registration policy.
In response to burgeoning registration, many investigators, sponsors, and government
agencies have asked the ICMJE to recognize their local registries as databases that
meet the policy. Fortunately, the World Health Organization’s (WHO) International
Clinical Trial Registry Platform (ICTRP), which was nascent when the ICMJE began
to require trial registration, has matured rapidly and provides options for those that
desire a wider array of registries.
The ICTRP has taken the first steps toward developing a network of primary and
partner registers that meet WHO-specified criteria.4 Primary registers are WHOselected registers managed by not-for-profit entities that will accept registrations for
any interventional trials, delete duplicate entries from their own register, and provide
data directly to the WHO. Partner registers, which will be more numerous, will
include registers that submit data to primary registers but limit their own register to
NZMJ 15 June 2007, Vol 120 No 1256
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trials in a restricted area (such as a specific disease, company, academic institution, or
geographic region).
The ICMJE strongly supports the WHO’s efforts, through the ICTRP, to develop a
coordinated process for identifying, gathering, deduplicating, and searching trials
from registries around the world, thus eventually providing a 1-stop search portal for
those seeking information about clinical trials. In addition to the 5 existing registries,
the ICMJE will now also accept registration in any of the primary registers that
participate in the WHO ICTRP. Because it is critical that trial registries are
independent of for-profit interests, the ICMJE policy requires registration in a WHO
primary register rather than solely in a partner register, since for-profit entities
manage some partner registers. As previously, trial registration with missing or
uninformative fields for the minimum data elements is inadequate.1
Initially, the ICMJE required registration of all clinically directive trials, which it
defined as “any research project that prospectively assigns human subjects to
intervention or comparison groups to study the cause-and-effect relationship between
a medical intervention and a health outcome”.1 In May 2005, the ICMJE clarified this
definition to exclude preliminary trials designed to study pharmacokinetics or major
unknown toxicity (phase I trials).5 However, the ICMJE recognizes the potential
benefit of having information about preliminary trials in the public domain, because
these studies can guide future research or signal safety concerns.
Consequently, the ICMJE is expanding the definition of the types of trials that must
be registered to include these preliminary trials and adopts the WHO’s definition of
clinical trial: ““any research study that prospectively assigns human participants or
groups of humans to one or more health-related interventions to evaluate the effects
on health outcomes”.4 Health-related interventions include any intervention used to
modify a biomedical or health-related outcome (for example, drugs, surgical
procedures, devices, behavioural treatments, dietary interventions, and process-ofcare changes). Health outcomes include any biomedical or health-related measures
obtained in patients or participants, including pharmacokinetic measures and adverse
events. As previously, purely observational studies (those in which the assignment of
the medical intervention is not at the discretion of the investigator) will not require
registration.
The ICMJE member journals will start to implement the expanded definition of
clinically directive trials for all trials that begin enrolment on or after 1 July 2008.
Those who are uncertain whether their trial meets the expanded ICMJE definition
should err on the side of registration if they wish to seek publication in an ICMJE
journal.
Over the time during which registration of trial methods has become common
practice, several forces have begun advocating for registration of trial results. We
recognize that the climate for results registration will probably change dramatically
and unpredictably over coming years. For the present, the ICMJE will not consider
results posted in the same primary clinical trials register in which the initial
registration resides as previous publications if the results are presented in the form of
a brief, structured (<500 words) abstract or table.
The ICMJE favours a standard abstract format for results reporting, and the
CONSORT (Consolidated Standards for the Reporting of Trials) group’s forthcoming
NZMJ 15 June 2007, Vol 120 No 1256
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guidelines for abstracts related to trials may be one such option. The ICMJE believes
that parties interested in results registration should consider requiring the deposition
of such an abstract in the registry 24 months after closure of data collection if results
are not published in a peer-reviewed venue by that time. The registered abstract
should either cite any related full, peer-reviewed publications or include a statement
that indicates that the report has not yet been published in a peer-reviewed journal.
Researchers should be aware that editors may consider more detailed deposition of
trial results in publicly available registries to be prior publication. When submitting a
paper, authors should fully disclose to editors all posting in registries of results of the
same or closely related work.
Three years ago, trials registration was the exception; now it is the rule. Registration
facilitates the dissemination of information among clinicians, researchers, and
patients, and it helps to assure trial participants that the information that accrues as a
result of their altruism will become part of the public record. The WHO’s global
efforts towards comprehensive trials registration and the ICMJE’s requirements for
registration aim to increase public trust in medical science.
Key summary points:
•

In addition to accepting registration in any of the 5 existing registries, the
ICMJE will accept registration of clinical trials in any of the primary registers
that participate in the WHO ICTRP. Registration in a partner register only is
insufficient.

•

The ICMJE will begin to implement the WHO definition of clinical trials for
all trials that begin enrolment on or after 1 July 2008. This definition states
that a clinical trial is “any research study that prospectively assigns human
participants or groups of humans to one or more health-related interventions to
evaluate the effects on health outcomes.”

•

The ICMJE will not consider results posted in the same clinical trials registry
in which the primary registration resides to be previous publication if the
results are presented in the form of a brief, structured (<500 words) abstract or
table.
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Changes in characteristics of New Zealand Quitline callers between
2001 and 2005
Judy Li, Michele Grigg
Abstract
Aims To identify trends in the demographic and smoking characteristics of new callers to the New
Zealand Quitline, a national free-phone smoking cessation service, between 2001 and 2005.
Methods Demographic and smoking behaviour of Quitline callers were routinely collected by Quit
Advisors over the phone. Characteristics of new callers were extracted from the client database, and
compared across 5 years to determine changes over time.
Results Statistically significant differences were found in all variables (except for gender) across the
5-year period. The results show an increased proportion of callers are under 25 years old (67%
increase), started smoking at 15 years old or older (10% increase), and/or have smoked for less than
10 years (86% increase). There is also an increased proportion of callers smoking roll-your-own
cigarettes (13% increase). In terms of ethnicity, the proportion of Pacific people using the Quitline
increased by 54%, while the proportion of Māori callers fluctuated at just above 20% of all new
callers. The proportion of pregnant callers also increased over time (127% increase) although the
overall percent remains small.
Conclusions The results indicate notable changes in the characteristics of new Quitline callers
between 2001 and 2005. Such information will be of benefit to the future design of Quitline
marketing and adapting service provision to best meet the needs of callers.
New Zealand’s national free-phone Quitline was established in 1999. Since then, no analysis has
been conducted to identify trends in characteristics of callers over time. Similar research appears to
be lacking in other countries, where researchers have built profiles using accumulated statistics
without addressing changes over time.1–2
This study therefore aimed to explore this aspect by analysing the demographic and smoking
characteristics of new callers registering with the New Zealand Quitline during the 5 years from
2001 to 2005.
In November 2000, the New Zealand Quitline became a world-first by providing heavily subsidised
nicotine replacement therapy (NRT) in the form of patches and gum as an adjunct to its telephone
smoking cessation service. Prior to the introduction of NRT, Quitline callers received information
and practical strategies for quitting, along with proactive follow-up calls from a Quit Advisor for
quit support and advice.
With the new service, callers are eligible to receive NRT when certain conditions are met (such as a
satisfactory medical history and a commitment to quit). The availability of heavily subsidised NRT
(a 92% reduction in the over-the-counter price) was well received by the smoking population,
evidenced in the sharp increase of callers that was sustained for several years.3 This was similar to a
more recent experience in Minnesota, USA where the Quitline offering free patches and gum to
callers.4
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An evaluation of the New Zealand Quitline by an external contractor suggests the provision of NRT
as an adjunct to telephone support increases long-term quit rates and is cost-effective.5
The Quitline also airs mass-media campaigns on national television to motivate people to think
about and take action on quitting smoking and to generate awareness of the Quitline. The campaigns
target the 25 to 44 age group, with some television advertisements specifically targeting Māori, the
indigenous population of New Zealand. Previous studies suggest television advertising campaigns
are effective in attracting callers to the Quitline, including Māori and Pacific callers.6,7 (Pacific
people in New Zealand are mostly of Samoan, Tongan, Niuean, or Cook Islands origin.)
Policy on tobacco control also motivates smokers to use the Quitline. An important policy change in
New Zealand between 2001 and 2005 is the Smokefree Environments Act legislation that came into
effect on 19 December 2004. This resulted in a significant increase in calls to the Quitline.8

Methods
New callers are defined as callers who have never previously called the Quitline. They comprise an average of 75% of
all registered callers. Relapsed callers comprise an additional 25% but are not included in this analysis to avoid double
counting of callers. The characteristics of new callers were obtained over the phone by the Quit Advisors, and stored
into an electronic database.
Although the database contains data from 1999, the small number of callers who registered with the Quitline before the
provision of NRT made comparisons infeasible. As mentioned, heavily subsidised NRT was first introduced in late 2000
and was in high demand. Moreover, the availability of heavily subsidised NRT from the Quitline might have attracted
different types of callers from 2001. Thus a decision was made to exclude callers registered before 2001 from the
analysis.
There was some missing data in the database, due partly to the information not being recorded or asked by Quit
Advisors, or because callers refused to answer. From May 2005, a new system was used to distinguish new callers who
ask for quitting information only from those who are ready to set a quit date. The former group is asked only to provide
basic demographic data and is mailed some quit smoking resources, while the latter go through an in-depth initial
conversation and provide information on their demographic and smoking characteristics on a voluntary basis.
To ensure the aggregated data are comparable across the years, both types of callers in 2005 are combined together. This
means that the amount of missing data on smoking characteristics is higher in 2005 due to the new system of recording
just key demographic details for callers seeking information only (14.4% of new callers in 2005).
There is an organisational focus on attracting Māori and Pacific callers due to high rates of smoking prevalence in these
two ethnic groups.9 In order to observe trends in this study, callers are categorised into three ethnic groups: Māori,
Pacific people, and Other.
Callers were asked by Quit Advisors to indicate their ethnicity and multiple responses are allowed. Māori are those selfidentified as Māori while Pacific callers include those who identified themselves as Samoan, Cook Island, Tongan, or
Niuean, regardless of other ethnic groups they have identified with.
Callers of other ethnicities (such as New Zealand European, Asian, and Middle Eastern) are categorised as Other. As
multiple responses are allowed, callers could be counted in more than one ethnicity category.
The mean and valid percentage of all variables were calculated using SPSS v14.0 software. Epi Info software was used
to calculate χ2 (Chi-squared) for trends in proportion. Significance is reported at the 95% level.

Results
Overall trends—Between the years of 2001 and 2005 (inclusive), the New Zealand Quitline
assisted an average of 30,000 new callers each year. Of these, around 18% received only a Quit pack
containing information on quitting, while the remainder received support and advice from a Quit
Advisor. Among the latter group of callers, around 82% received NRT as an adjunct to telephone
support. Results are summarised in Table 1. Statistically significant trends are found for all variables
except gender.
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Table 1. Demographic and smoking characteristics of new callers to the New Zealand Quitline
(callers registered between 2001 and 2005)
Year
Number of registered
callers
Gender (%)
Male
Female
Ethnicity
Māori
Pacific
Other
Pregnant
Yes
(%)
Age at
<15
registration
(%)
15–19
20–24
25–29
30–34
35–39
40–44
45–49
50–54
55+
Age started
<15
smoking
15–24
25+
Years been
<5
smoking
5-9
10+
TailorType of
made
tobacco
RYO
Both

2001

2002

2003

2004

2005

n=36,568

n=44,446

n=27,234

n=23,126

n=19,978

n=36,568
44.9
55.1
n=33,951
22.9
2.8
79.7
n=16,082
1.1
n=27,834
0.5
5.3
9.5
13.3
15.2
13.8
12.8
9.6
7.8
12.2
n=2,955
39.4
51.6
8.9
n=14,331
4.7
10.4
84.9
n=22,674
49.6
37.6
12.8

n=44,310
46.0
54.0
n=40,823
23.9
4.1
78.0
n=15,550
1.3
n=28,902
0.9
8.4
12.0
13.7
15.0
13.4
11.4
8.6
6.4
10.1
n=8,082
43.9
46.9
9.2
n = 8,161
7.7
13.2
79.1
n=28,400
51.5
37.1
11.4

n=27,059
46.4
53.6
n=26,132
21.8
3.9
78.0
n=9,468
2.1
n=21,452
1.4
10.7
13.5
13.2
13.7
12.1
11.1
8.0
5.9
10.3
n=4,581
41.4
48.5
10.1
n = 4,585
9.6
13.1
77.3
n=17,379
51.3
39.0
9.7

n=22,956
45.9
54.1
n=22,150
21.6
3.7
80.9
n=8,392
1.7
n=22,696
1.3
9.9
12.8
12.5
13.5
12.2
11.0
8.6
6.3
11.9
n=3,601
36.4
51.1
12.2
n = 3,604
9.7
14.7
75.7
n=15,383
49.0
41.4
9.9

n=19,445
46.0
54.0
n=18,226
22.4
4.3
80.1
n=8,320
2.5
n=18,536
1.4
11.1
13.1
12.5
13.1
12.0
10.4
8.3
6.3
11.7
n=10,477
33.5
55.5
11.0
n=10,482
12.2
15.9
71.9
n=15,516
49.2
42.4
8.4

Chi-square
trend

P value

2.33
1.86

0.13
0.17

14.71
52.53
1.78

<0.001*
<0.001*
0.18

78.37

<0.001*

121.82
439.4
124.81
12.42
46.71
38.05
48.81
16.65
38.56
.18

<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
0.67

7.16
16.49
34.95

0.01*
<0.001*
<0.001*

391.18
123.29
74.18

<0.001*
<0.001*
<0.001*

2.38
64.00
176.7

0.12
<0.001*
<0.001*

Note: The total percentage of ethnicity exceeds 100 as callers were coded into more than one category if they identified themselves
under multiple ethnicity groups; RYO=Roll-your-own cigarettes; *Denotes statistically significant change.

Trends by gender, pregnancy, and age group—The gender composition of callers was similar
across the years, with the percent of female callers exceeding that for males at all points-in-time.
Only a small percentage (between 1.1% and 2.5%) of female callers was pregnant at the time of
registration, yet the increase in this proportion over time is statistically significant.
There were significant changes in the age profile of Quitline callers for all except the ‘55 or over’
age bracket. Callers have become younger on the whole over the 5-year period. Specifically, there
was an increase in callers aged 15–19 and 20–24 years, almost a 10% increase from 14.8% in 2001
to 24.2% in 2005; coupled with a slight increase in younger callers aged under 15. Table 2 also
shows a decrease in the median age of callers from 2001 to 2005.
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Table 2. Median age of new Quitline callers by year
Year registered
Median age (years)

2001
37

2002
34

2003
33

2004
35

2005
34

Trends by ethnic group—The proportion of Māori callers decreased significantly from 2002 to
2003, then became steady at just over 20% of all callers. The proportion of Pacific callers increased
significantly overall. In 2005, Māori comprised 22.4% of all callers and Pacific people 4.3% of all
callers.
Trends by smoking characteristics—There have been changes in the smoking history of new
Quitline callers between 2001 and 2005. A majority of callers started smoking when they were aged
15 or over. The trend fluctuated during the 5-year period, initially dropping but showing an overall
significant increase by 2005. There continues to be a large majority of callers who have been
smoking for 10 years or more, yet this has dropped continuously from a high of 84.9% in 2001 to
71.9% in 2005.
Conversely, there was an increased proportion of callers who have been smoking for either less than
5 years or for 5 to 9 years. This variable was computed by deducting the number of years that callers
have been smoking from their age—as callers were not asked directly about the age they started
smoking. As such, this measure makes the assumption that callers have been smoking continuously
since they first started smoking, thereby not accounting for any periods as an ex-smoker.
Tailor-made cigarettes were the most common type of tobacco reported, being used by around half
of callers and with no trend over time. The use of roll-your-owns (RYOs) or loose tobacco,
increased during the period to reach 42.4% in 2005, mirroring the decline in the proportion of callers
using both tailor-mades and RYOs.

Discussion
Main findings and interpretations—Characteristics of new callers to the New Zealand Quitline
between 2001 and 2005 changed significantly. Characteristics could be influenced by various
factors, such as the volume and placement of television advertising, the introduction of smokefree
environments legislation in December 2004, and changes made to the Quitline service.
Results of a previous study suggest that a quitline providing NRT might attract smokers who are
more nicotine dependent and that this would therefore be the case in the New Zealand situation.
That study suggested that smokers/ex-smokers who had used NRT have different demographic and
smoking characteristics than those who have never used NRT.10 However the study was conducted
in the United States where heavily subsidised NRT is not available nationwide. Thus, the subsidy
scheme in New Zealand might have made NRT more affordable and accessible for all smokers
meaning the Quitline does not necessarily attract a particular type of smoker with its provision of
NRT.
In terms of the changes found in this analysis, there was a 67% increase of under 25-year-old
callers. As a reflection of this changing age profile of callers, there was also a 10% increase of
callers who started smoking at 15 years old or over and an 86% increase in those who had been
smoking for less than 10 years. The gradual change in the age profile of callers may be attributed to
a number of factors.
First, Quitline information could have become more accessible to young people via websites, health
promoters, and school counsellors. Although the Quitline’s mass media campaigns target the 25–44
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age group, the campaigns may also be appealing to youth. It is noted that a campaign in Australia
targeting 18–40 year-olds also had an impact on adolescents aged 14–17—by encouraging them to
cut down smoking or to quit.11 This study is of relevance to New Zealand as the Australian
campaign has been adapted by the New Zealand Quitline for airing in New Zealand.
Although Māori made up 14.7% of New Zealand’s population, a high smoking rate (47%)9 and
inequalities in tobacco-related and other health outcomes12 point to the need for making smoking
cessation services both accessible and appealing to this group. The results are encouraging in that no
fewer than 20% of new callers to the New Zealand Quitline are Māori callers, and the proportion
was sustained throughout the 5-year period.
The results also showed an increased proportion of Pacific callers, although the overall percent
remains low. The Quitline has recently aired a new cessation media campaign targeting Pacific
people to make the service more relevant for this group.13 An evaluation of its effectiveness in future
will be valuable.
The gender ratio of callers has been static for a number of years. The higher proportion of female
callers is similar to what has been experienced by Quitlines in California and Massachusetts.1–2 It
could be that a helpline type of service is more suitable and convenient for females who may have
childcare or other household responsibilities, in comparison to other smoking cessation services
such as face-to-face intervention.2 Males may also perceive a counselling type of service as less
appealing than females.
The increased proportion of pregnant callers registered with the Quitline is a positive sign that this
group is becoming increasingly likely to use the Quitline service to quit smoking. A national report
in New Zealand provides evidence for a slightly reduced smoking prevalence in women of
childbearing age (15–34 years) between 2001 and 2003. There has also been an overall decrease in
the smoking prevalence rate among females of all age groups.9
Therefore, the increased proportion of pregnant Quitline callers provides indirect evidence for the
increased proportion of women attempting to quit smoking during pregnancy, rather than a greater
proportion of females smoking. A study in the United States also indicates a reduced smoking rate
during pregnancy between 1990 and 2000.14
The increased proportion of pregnant callers to the Quitline could be attributable to an increased
awareness of the harmful effect of prenatal maternal smoking, such as its contribution to pregnancy
complications, low birth weight, and premature birth. Related to this, a recent New Zealand study
indicates that both smokers and non-smokers were significantly more likely to support smokefree
homes in 2004, than in 1999.15 This change suggests that the general population is becoming more
conscious of the harms associated with second-hand smoke to household members.
Relatively few studies have been conducted on RYO or loose tobacco. An overseas multi-country
study indicates the prevalence of RYO-use varies differently across countries, and that RYOs are
being disproportionally used by low incomes and/or low education smokers.16 Anecdotal
information in New Zealand supports this finding. Nevertheless, the limited data available in this
area means it is difficult to interpret the trends of the increased proportion of Quitline users smoking
RYO.
Limitations—The analysis relies on self-reported data provided by Quitline callers over the
telephone.
The way in which Pacific callers were categorised could also be problematic. In this study, only four
Pacific ethnic groups (Samoan, Cook Island, Tongan, and Niuean) were clustered to form Pacific
callers. This excludes other Pacific groups such as Tokelauan and Fijian. This categorisation system
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was used because ethnicity information recorded in the database is not in sufficient detail to identify
all Pacific callers. Pacific callers represent a small proportion of all callers, and the consistency in
ethnicity coding across the 5-year period means trends over time could be observed.
While some important demographic and smoking characteristics are available from the database,
socioeconomic data is not. Thus studies are needed to address this limitation.
Implications for research—In future, it will be important to explore the reasons underlying these
changes over time. They might reflect one or more of the following: general changes in the
characteristics of the New Zealand smoker population as a whole;9 changes in the social acceptance
of smoking (especially following recent introduction of more restrictions on smoking indoors);15,17
and perceptions of the Quitline; or social marketing strategies used by the Quitline.6,7,13
Implications for service delivery—The similarities and differences in the characteristics of new
Quitline callers over a 5-year period revealed in this study are valuable in forecasting future trends.
The provision of heavily subsidised NRT is an important feature of the New Zealand Quitline, as
evidenced by the increased registration rate when NRT was introduced to the service. As NRT is
only distributed to callers under 18 at the Quit Advisor’s discretion, the increased proportion of
younger callers suggests a development of alternative cessation support for youth may be useful
such as using text messaging to quit and stay abstinent.
Similarly, NRT is not usually prescribed to women during pregnancy. The Quitline could continue
to attract more pregnant women to the service by ensuring a tailored intervention is made available
to them.
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Abstract
Aim To describe the association between cigarette smoking and maternal factors
amongst a cohort of Pacific mothers.
Method Mothers of a cohort of 1398 Pacific infants born in Middlemore Hospital,
Auckland, New Zealand during 2000 were interviewed when their infants were 6
weeks old (n=1376) and followed up at 12 months (n=1219). This paper is based on
all mothers who were interviewed at both data points. Mothers participated in a 1hour interview that included questions about the number of cigarettes smoked
yesterday, and the number of other people living in the same home who currently
smoke cigarettes. Cross tabulations and logistic regression models were applied to
investigate the association between maternal smoking and health, demographic,
social, cultural, and educational factors.
Results At the 6 weeks data point, 24.5% of mothers reported smoking, and at the 12month follow-up, 29.8% of mothers smoked. From the 6 weeks measurement point
more mothers started smoking (9.6%) than stopped (4.4%). Variables associated with
smoking at 12 months after birth were: age (less than 20 years), non-Tongan ethnicity,
non-partnered or de facto marital status, New Zealand-born, low income, full-time
parenting, English fluency, non-separationalism, living with other smokers, size of
house is too small, and overcrowding. After controlling for confounding variables,
English fluency and cultural alignment to mainstream New Zealand culture remained
statistically significant. Formal education qualifications, parity, and type of house they
lived in were not significantly associated with smoking.
Conclusion Many Pacific mothers in this cohort were smoking around the time of
birth and continued to smoke a year after giving birth. These findings demonstrate the
need to explore acculturation issues surrounding smoking behaviour and smoking
cessation for Pacific women in New Zealand. A qualitative research design may assist
in advancing a more effective response to cigarette smoking amongst Pacific mothers.
Cigarette smoking continues to contribute to the adverse mortality and morbidity rates
of Pacific people in New Zealand who are mostly of Samoan, Tongan, Niuean, or
Cook Islands origin.1 One in every three Pacific people smoke; this is a markedly
higher rate compared to the general New Zealand population.2 The Pacific population
are young3 and New Zealand evidence demonstrates a high rate of smoking amongst
youth.4,5
The New Zealand national high school 4th form study on smoking shows that despite a
2.3% drop from 1999–2001;6 the prevalence of smoking is high among Pacific youth
(19.5% smoking daily and 29.4% smoking monthly).
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Further findings suggest that Pacific women are more likely to try smoking (33%)
than Pacific males and European/Other or Asian females. Current smoking is also
higher amongst Pacific females (25%) compared to mainstream European (19%),
Asian (5%), and the total female population in New Zealand (23%).7 Furthermore,
access to cigarettes for Pacific females was described as easy and smoking rates were
high; 29.4% of underage Pacific females bought their own cigarettes.
Research consistently points out that people in the lower socioeconomic groups suffer
lower levels of health quality illustrated by higher mortality and morbidity rates than
those in higher socioeconomic groups.8, 9 The majority of Pacific people in New
Zealand are represented in lower socioeconomic groups and tend not to experience the
same health outcomes as the general population in New Zealand.10, 11
There is a paucity of research that focuses on the smoking patterns of Pacific peoples.
The purpose of this paper is to provide a description of mothers of Pacific children
who report smoking at 12 months after giving birth; and to examine the maternal,
sociodemographic, cultural, and health-related factors associated with maternal
cigarette smoking.

Methods
Data were collected as part of the Pacific Islands Families (PIF) Study which employs epidemiological
methods and a prospective design to follow a birth cohort selected from the Pacific population over the
first 6 years of the child’s life.12 This paper is based on the assessments that were carried out at the 6
weeks and 12 months data points.
Eligibility criteria for the study determined that the child had to have at least one biological parent who
identified as being of a Pacific Island ethnicity and who was also a New Zealand permanent resident.
The cohort is comprised of Pacific infants born at Middlemore Hospital, South Auckland during the
period March 2000 to December 2000. Entry to the study is based on the child having at least one
Pacific parent, therefore non-Pacific mothers are included and their child is also identified as a Pacific
child.
Individual interviews with the primary caregivers were carried out 6 weeks after the birth of the baby
and at 12 months. Mothers took part in 1-hour interviews that included questions on socioeconomic,
demographic, housing, cultural, and smoking circumstances. This was an individually administered
interview either in English or one of the main Pacific languages (Samoan, Tongan, Cook Islands or
Niuean).
Cultural alignment is measured at 12-month follow up and refers to the process of changes in cultural
self-identity in groups or individuals as a result of contact with another culture.13 Assimilationists are
mothers who are highly aligned to mainstream New Zealand culture, but less aligned with Pacific
culture. Integrators are mothers that are highly orientated to both New Zealand and Pacific cultures.
Separationalists refer to mothers that are highly aligned to Pacific culture, but not aligned to New
Zealand culture. Lastly, marginalists mothers are those who are both low in alignment to New Zealand
and Pacific culture.
Questions to examine smoking behaviour at the 12-month data point were the number of cigarettes
participants had smoked yesterday, and the number of other people living in the same home who
currently smoke cigarettes. Smoking refers to oral cigarette smoking, either ‘tailor-made’ or ‘roll-yourown’ cigarettes. The paper does not include mother’s secondhand smoking.
Questions were assessed by initially using binary logistic regression with the measure of effect being
the odds ratio (OR) with its 95% confidence intervals (CI) for being a smoker at 12 months after birth
with adjustments for non-independence of paired data using SPSS (v12.0.1) software. The variables
found to be associated with smoking using univariate values (age, ethnicity, marital status, birthplace,
income, employment, English fluency, and cultural alignment) were then entered into a multivariate
logistic regression model. This analysis was then undertaken to control for confounding variables.

Results
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A total of 1376 mothers (1.7% of the children were twins) were interviewed at the 6weeks measurement point. Of the initial cohort, 1365 were biological mothers and 11
were foster or adoptive mothers. This paper is based on all mothers who were
interviewed at both the 6-weeks and 12-month measurement points, including foster
or adoptive mothers (n=1219).
Table 1 presents the number and percentages of mothers smoking at 6-weeks baseline
and at 1-year follow up. Although this study does not investigate the number of
mothers smoking prior to pregnancy, at 12-months follow-up more mothers started
smoking (9.6%) than stopped (4.4%).

Mothers smoking at
6-weeks baseline

Table 1. Cross-tabulation (percentage and numbers) of mothers who smoked 6weeks baseline versus 1-year follow-up
Mothers smoking at 1 year follow up.
No
Yes
No

800 (65.8%)

117 (9.6%)

Yes

53 (4.4%)

245 (20.2%)

Table 2 shows data on smoking status for demographic variables. Nearly half of the
mothers identified their main ethnic group as Samoan 48.3%, 19.7% as Tongan,
17.4% as Cook Island, 6.9% as Non-Pacific, and 4.7% as Niuean. Three percent were
classified as “other” which includes the smaller Pacific ethnicities in New Zealand
such as Fijians, Tokelauns, Tuvaluan, Hawaiians, and Tahitian.
The majority of mothers were aged between 20–39 years (91.1%) and were legally
married or in de facto relationships (80.6%). Most mothers had between 2–4 children
(56.5%) and were born in New Zealand (66.3%).
Variables associated with smoking at 12 months after birth were age, ethnicity,
marital status, and birthplace. Younger mothers less than 20 years old were more
likely to smoke than older mothers.
Mothers from smaller Pacific Island groups (i.e. other than Samoa, Tonga, Niue, and
Cook Islands); Niue; Cook Islands; or from a mix of Pacific or Pacific and nonPacific ethnicities were more likely to smoke then mothers who identified themselves
as Tongan or Samoan.
Compared to mothers who were not born in New Zealand, the likelihood of smoking
for non-partnered mothers or those living in de facto relationships were higher than
mothers legally married. Furthermore, the likelihood of smoking was higher for
mothers born in New Zealand than those born in the Pacific Islands.
Table 2. Numbers (row percentages) and odds ratios for smoking at 12-months
follow up by maternal demographic variables (n=1219)
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*p<0.05; †p<0.01; ‡p<0.001. §Includes mothers identifying equally with two or more Pacific groups,
equally with Pacific and non-Pacific groups, or with Pacific groups other than Tongan, Samoan, Cook
Islands, or Niuean.

The variables found to be associated with smoking using univariate values (age,
ethnicity, marital status, and birthplace) were then entered into a multivariate logistic
regression model with income, employment (Table 3), English fluency, and cultural
alignment (Table 4).
After adjusting for potential confounders, the strength of the association between
smoking and age, ethnicity, marital status, and birthplace reduced. Multivariate
logistic regression tests confirmed that the association did not remain statistically
significant.
Table 3 shows data on smoking status for socioeconomic variables. Two-thirds
(66.6%) of the mothers had received less than NZ$300 income per week and 30.4%
received less than $150 per week; 37.7% had no formal qualifications and 33.4% had
secondary school qualifications; 44.2% were unpaid full-time parents while 24.7%
were unemployed and seeking work. Being a smoker at 12 months after birth was
associated with low income and being a full-time parent.
The variables found to be associated with smoking using univariate values (income
and employment) were then entered into a multivariate logistic regression model with
age, ethnicity, marital status, birthplace (Table 2), English fluency, and cultural
alignment (Table 4). After adjusting for potential confounders, the strength of the
association between smoking and income and employment reduced. Multivariate
logistic regression tests confirmed that the association did not remain statistically
significant.
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Table 3. Numbers (row percentages) and odds ratios for smoking at 12-months
follow-up by maternal socioeconomic variables (n=1219)

*p<0.05; †p<0.01; ‡p<0.001; §Includes mothers who are working full-time, part-time or selfemployed.

Table 4 shows data on smoking status for cultural alignment and household
composition variables. More than half of the mothers were fluent in English (62.4%)
and considered themselves more culturally aligned to a westernised New Zealand
lifestyle. Other variables show 29.6% of mothers were experiencing overcrowding,
32.6% felt their homes were too small, 83.4% perceived their health as good, and
52.6% were living with smokers.
Maternal smoking were associated with English fluency, non-separationalism, living
with other smokers, size of house is too small, and overcrowding.
English fluency and cultural alignment were then entered into a multivariate logistic
regression model with age, ethnicity, marital status, birthplace (Table 2), income, and
employment (Table 3). After adjusting for these potential confounders, the strength of
association between smoking and English fluency (p<0.05), and cultural alignment
(p<0.05) remained statistically significant.
In summary, smoking was found to be associated with maternal demographic,
socioeconomic, cultural, health, and household variables measured in this study.
Variables remaining statistically significant after adjusting for confounders were
English fluency and cultural alignment. Variables found to have no association with
smoking included maternal education, number of children, and new illnesses or
medications.
Table 4: Numbers (row percentages) and odds ratios for smoking at 12-months
follow up by cultural alignment and household composition variables (n=1219).

NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2581/

Page 26 of 128
© NZMA

*p<0.05; †p<0.01; ‡p<0.001.

Discussion
Overall, 29.8% of mothers were current smokers at 1-year follow-up. This finding is
consistent with reports from the Ministry of Health (1999) stating that 30% of Pacific
people smoke. However, the findings based on the Pacific Islands families study are
higher than 23% for the total female population (Statistics NZ, 2000).
Statistics NZ (2000) also found that more Pacific females were smoking (25%)
compared to European/Other (19%) and Asian (5%) females. The discrepancy in
smoking rates emphasises the importance for research on smoking amongst Pacific
females that provides an accurate description of smoking behaviours.
These findings clearly demonstrate that smoking amongst Pacific mothers in New
Zealand is an issue that needs urgent attention. Smoking cessation programmes must
continue to be encouraged. Within the PIF cohort many Pacific mothers were smoking
around the time of birth and continued to smoke a year after giving birth.
Prevention programmes (with a particular focus on building an awareness of the
dangers of secondhand smoking for young children) are warranted, and further
research into how to provide effective smoking prevention and intervention
programmes for Pacific peoples would assist agencies in providing targeted and more
effective programs.
Within the PIF Study, mothers aged 20 years and younger were 2.69 times more
likely to smoke compared to older mothers (40+ years). New Zealand and overseas
studies show that the uptake of smoking commonly occurs during teenage years14–16
with most adult smokers having started by 18 years of age.17 Research has shown that
NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2581/

Page 27 of 128
© NZMA

smoking rates in New Zealand are greater amongst female Māori smokers;18 the
percentages for female were 25.9 and 16.2 for male. It is important that intervention
efforts target smoking amongst Pacific women to prevent similar smoking rates to
Māori women.
Mothers from the smaller Pacific migrant groups (e.g. Niuean) were more likely to
smoke compared to the larger groups such as Samoans. Niuean people are the
smallest group of the four major Pacific groups in New Zealand. In this study, 43.9%
of Niuean mothers were smoking compared to 30% for the overall Pacific population
and 24% for the overall New Zealand population.19
Niuean people were 2.29 times more likely to smoke and those in the Other Pacific
group were 2.23 times more likely to smoke compared to Samoans. No other studies
have been able to describe smoking amongst the smaller Pacific ethnic groups, largely
due to lack of numbers in their samples.
Factors associated with smoking included being a full-time parent, non-partnered, and
earning an average personal income. Forty-seven percent of non-partnered mothers
were smoking. Non-partnered mothers were 3.9 times and de-facto mothers 3.3 times
more likely to smoke compared to mothers that were legally married.
Mothers with an average ($301–$450) personal income per week were most likely to
smoke with 37.3% being current smokers. Mothers earning less than $150 a week
were less likely to smoke. These findings suggest that lifestyles that involve managing
young children and coping with stresses associated without the support of a partner
and managing a family may contribute to current smoking of Pacific mothers.
In terms of cultural variables, findings show that 40.6% of mothers born in New
Zealand were smoking. New Zealand-born Pacific participants were 2.14 times more
likely to smoke compared to mothers born within the Pacific Islands. In addition, the
majority of those smokers were highly aligned to mainstream New Zealand culture
and low in alignment to Pacific culture.
Cultural orientation refers to the process of changes in cultural self-identity in groups
or individuals as a result of contact with another culture.20 Those mothers within this
cohort who described themselves as assimilationists (aligned to New Zealand culture
and not aligned to Pacific culture) were significantly (4.44 times) more likely to
smoke compared to those who described themselves as separationalists (aligned to
Pacific culture, but not aligned to New Zealand culture).
The association of assimilationists and smoking remained statistically significant after
controlling for confounding variables, even after controlling for being New Zealand
born. Integrators (highly orientated to both New Zealand and Pacific cultures) were
2.56 and marginalists (less aligned to both New Zealand and Pacific culture) were
2.42 times more likely to be smoking. Similar results were found in the 6-week
baseline data21 on smoking patterns.
Previous research has suggested that the people highly aligned with a new culture may
experience stressful life conditions as they try to adjust to the new way of life.22 It is
possible smoking among Pacific women may be partly explained by such stresses.23,24
Language barriers to accessing healthcare services have been described as a problem
for Pacific people.25 However, contrary to available literature, these findings show
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that participants more fluent in English were more likely to smoke. Fluent English
speakers were 3.72 times more likely to smoke compared to those that were not.
Of the mothers that were fluent in English, 38.9% were smoking. English fluency
remained statistically significant after controlling for confounding variables. This
suggests that while anti-smoking messages in Pacific languages may be getting across
to the respective groups, those fluent in English may need to be reached via other
mediums such as television and magazine advertising with messages that match their
needs. Overall these findings indicate that some characteristics in the New Zealand
environment may have some influence on smoking behaviour among Pacific women.
Further research to explore possible features of the Pacific cultural environment that
act as a protective barrier against smoking would be worthwhile.
Household variables that were significantly associated with smoking included living
in homes that were (to some extent) too small and those that mothers considered being
somewhat overcrowded.
Mothers living with people who smoke were 4.6 times more likely to smoke
compared to mothers who do not. Markedly, almost half of the mothers living with
other smokers were smokers themselves (45.7%). Of the mothers that were not
smoking, 15.4% were living with people who smoke. This stresses the importance of
ensuring that mothers are aware of the dangers of secondhand smoke (SHS). Cigarette
smoking is highly addictive; the practice of breathing in SHS is also referred to as
passive smoking.26 New Zealand research conclude that SHS is an attributable risk to
mortality by lung cancer; heart disease; stroke; and sudden infant death syndrome.27
Strategies to increase the access to smoking services by Pacific people are a
government health concern.28 These findings provide some data for public health
decision-makers to utilise in the area of smoking prevention and intervention. The
rates of smoking amongst Pacific mothers expose the underdevelopment or nonexistence of specific tobacco-control services for Pacific people. This lack of national
services for Pacific people may be ameliorated by strengthening Pacific workforce
development, capacity, and qualification levels for Pacific people to equip them to
work within the Pacific health agencies.29
Further research to explore acculturation issues surrounding smoking behaviour for
Pacific women in New Zealand is warranted. Smoking cessation services for Pacific
mothers may need to refocus some effort towards mothers who speak English
fluently. Stronger health warnings on cigarette packets and increased efforts around
health promotion may be more effective than translated warnings for Pacific mothers
living in New Zealand. A qualitative research design may assist in advancing a more
effective response to cigarette smoking amongst Pacific mothers. Overall, there
should be smoking cessation services designed towards Pacific mothers living in New
Zealand.
Competing interests: None.

Author information: Stephanie Erick-Peleti, Pacific Research Fellow, Auckland
Tobacco Control Research Centre, Social and Community Health, Faculty of Medical
and Health Sciences, The University of Auckland, Auckland; Janis Paterson,
Associate Professor and Co-Director, Pacific Islands Families: First Two Years of
Life Study, Auckland University of Technology, Auckland, Maynard Williams,

NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2581/

Page 29 of 128
© NZMA

Senior Research Fellow and Statistician, Faculty of Health, Auckland University of
Technology, Auckland
Acknowledgments: The PIF Study is supported by the Foundation for Science,
Research and Technology, the Health Research Council of New Zealand, and the
Maurice and Phyllis Paykel Trust. The authors gratefully acknowledge the families
who have participated in the study, the Pacific Peoples Advisory Board and the other
members of the research team.
Correspondence: Stephanie Erick-Peleti, Faculty of Health Studies, Auckland
University of Technology, Private Bag 92006, Auckland. Fax: 09-9219877;
Phone:09-9219999; Email: serickpe@aut.ac.nz.
References:
1.

Ministry of Health. Our health, Our future. Wellington: Ministry of Health; 1999.

2.

Statistics New Zealand. New Zealand Official Yearbook 2000. Smoking and Alcohol.
Wellington: Statistics New Zealand; 2000.

3.

Statistics New Zealand. Population Characteristics. Wellington: Statistics New Zealand; 1996.

4.

Adolescent Health Research Group. New Zealand Youth: A profile of their health and
wellbeing. Auckland: University of Auckland; 2003.

5.

Scragg R, Laugesen M, Robinson E. Parental smoking and related behaviours influence
adolescent tobacco smoking: results from the 2001 New Zealand national survey of 4th form
students. N Z Med J. 2003;116(1187). http://www.nzma.org.nz/journal/116-1187/707

6.

Action on Smoking and Health (ASH). Teenage smoking survey shows strong downward
trend. Auckland: ASH; 2001.
http://www.ash.org.nz/index.php?pa_id=4&news_id=32&expand_section=1

7.

Ministry of Health. Tobacco Facts 2005. Wellington: Ministry of Health; 2005.
http://www.moh.govt.nz/moh.nsf/0/8BDA21625203A2DDCC25708B00783A1F

8.

National Health Committee. The Social, Cultural and Economic Determinants of Health in
New Zealand: Action to Improve Health. Wellington: National Advisory Committee on
Health and Disability; 1998.

9.

Mathers C. Health differentials among adult Australians aged 25-64 years. Australian Institute
of Health and Welfare: Health Monitoring Series. No. 1. Canberra: Australian Government
Publishing Service; 1994.

10. Bathgate M, Alexander D, Mitikulena A, et al. The Health of Pacific Islands People in New
Zealand. Wellington: Public Health Commission; 1994.
11. Young N. Pacificans’ access to primary health care in New Zealand: A review. Pacific Health
Dialog. 1999;4:68–74.
12. Paterson J, Tukuitonga C, Abbott M, et al. Pacific Islands Families: First Two Years of Life
Study. Technical Report 1. Auckland: Auckland University of Technology; 2002.
13. Berry J. Social and cultural change. In: HC Triandis and RW Brislin (Eds.), Handbook of
cross-cultural psychology. Boston: Allyn & Bacon.1980;5:211–79..
14. Laugesen M. Changes in cigarette purchasing by fourth form students in New Zealand 19921997. N Z Med J. 1999;112:379–83.
15. Ford D, Scragg R, Weir J. Sale of cigarettes to school children aged 14and 15 years in New
Zealand. N Z Med J. 1997;110:225–7.
16. Ministry of Health. Implementing the New Zealand Health Strategy 2002: the Minister of
Health’s second report on progress on the New Zealand Health Strategy. Wellington: Ministry
of Health; 2002.

NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2581/

Page 30 of 128
© NZMA

17. Ministry of Health. Tobacco Facts 2000. Wellington: Ministry of Health; 2002.
http://www.moh.govt.nz/moh.nsf/pagesmh/4376?Open
18. Statistics New Zealand. New Zealand Official Yearbook 2000. Smoking and Alcohol.
Wellington: Statistics New Zealand; 2000.
19. Berry JW. Acculturation as Varieties of Adaptation. Acculturation: Theory, Models, and
Some New Findings. AM Padilla. Boulder: Westview; 1980:9–25.
20. Butler S, Williams M, Paterson J, Tukuitonga C. Smoking among mothers of a Pacific Islands
birth cohort in New Zealand; associated factors. N Z Med J. 2004;117(1206).
http://www.nzma.org.nz/journal/117-1206/1171
21. Caetano P, Schafer J, Clark CL, et al. Intimate partner violence, acculturation, and alcohol
consumption among Hispanic couples in the United States. Journal of Interpersonal Violence.
2000;15:30–45.
22. Nwadiora E, McAdoo H. Acculturative stress among Amerasian refugees: gender and racial
differences. Adolescence. 1996(Summer);31:477–87.
23. Ministry of Pacific Island Affairs. Social and Economic report. Wellington: Ministry of
Pacific Island Affairs; 1999.
24. Cancer Society. Second Hand Smoke. Cancer Society New Zealand; 2003.
25. Woodward A, Laugesen M. How many deaths are caused by second hand cigarette smoke?
Tob Control. 2001;10:383–8.
26. Ministry of Health. The New Zealand Health Strategy. Wellington: Ministry of Health; 2000.
27. Ministry of Social Development. The Social Report. Wellington: Ministry of Social
Development; 2003.

NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2581/

Page 31 of 128
© NZMA

THE NEW ZEALAND
MEDICAL JOURNAL
Vol 120 No 1256 ISSN 1175 8716

Influenza surveillance in New Zealand in 2005
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Abstract
Aim We report the influenza activity in New Zealand in 2005 (including an influenza
B epidemic) in terms of the disease burden, hospitalisations, viral strain
characterisations, and vaccine recommendations.
Methods The national influenza surveillance system includes sentinel general practice
surveillance, laboratory-based surveillance, and hospital admission and mortality
surveillance. The results obtained in 2005 were analysed.
Results During the 2005 winter season, 3929 consultations for influenza-like illness
(ILI) were reported from a national sentinel network of 87 general practices. It is
estimated that ILI resulting in a visit to a general practitioner affected over 47,108
New Zealanders or about 1.3% of total population. Influenza hospitalisations and viral
isolations reached the second highest level in the 15 years from 1990 to 2005.
Influenza morbidity (as measured by age specific rates of hospitalisations) was high in
children aged 0–19 years. In particular, the burden of influenza in children aged 5–19
years in 2005 was higher than previous years from 1995–2004 as measured by the
excess morbidity rate and viral isolations. The ILI consultation rates varied greatly
among health districts with the highest rates being reported from the Eastern Bay of
Plenty and Otago Health Districts. The influenza activity peaked in the mid of June to
July with influenza B activity preceding influenza A activity. This influenza B activity
was the highest level recorded over the last 15 years. Influenza
B/HongKong/330/2001-like virus was the predominant strain. Significant antigenic
drift was observed among the A/Wellington/1/2004 (H3N2)-like viruses and
B/HongKong/330/2001-like viruses—resulting in an updated seasonal vaccine strain
for 2006.
Conclusion The influenza surveillance in 2005 recorded the highest influenza B
activity over the last 15 years with co-circulation of influenza B (Hong Kong) and B
(Shanghai) strains in an epidemic. The peak of influenza B activity preceded the peak
of influenza A activity with significant antigenic drift among the
A/Wellington/1/2004 (H3N2)-like viruses and B/HongKong/330/2001-like viruses.
Significant excess morbidity was observed in the 5 to 19 year age group in a highly
variable geographical distribution across New Zealand. This confirms the value of the
national influenza surveillance system as an essential public health component for
monitoring the incidence and distribution of influenza and predominant strains in New
Zealand.
Influenza is a highly contagious disease characterised by an abrupt onset of fever, and
respiratory (and generalised) signs and symptoms, which typically resolve after
several days in most people. However, in some people, influenza may result in
primary viral or a secondary bacterial pneumonia. Severe illness, hospitalisation, and
death are most frequent in the very young, the elderly, and those affected by
underlying chronic conditions.1

Influenza epidemics occur annually with varying severity, whereas pandemics (with
high mortality rates) occur unpredictably at irregular intervals resulting in
considerable social disruption and substantial economic losses.
Influenza viruses are successful human pathogens because of their ability to vary their
two external proteins, the haemagglutinin (H) and neuraminidase (N). Antigenic drift
(accumulation of point mutations in haemagglutinin and neuraminidase proteins)
causes annual influenza outbreaks and epidemics of varying severity. Antigenic shift
(influenza A viruses with a novel haemagglutinin or novel haemagglutinin and
neuraminidase) causes worldwide pandemics.
Since 1977 influenza A(H1N1), A(H3N2) and influenza B viruses have been in global
circulation. Influenza outbreaks and epidemics usually occur during the winter months
in temperate climates such as in New Zealand, but may occur throughout the year in
tropical regions.
Optimal vaccine efficacy is dependent upon achieving a close antigenic match
between the vaccine and circulating strains. Because of the frequent emergence of
new antigenic variants and the occasional appearance of new influenza A virus
subtypes, vaccines are updated each year. Achieving this close match is possible
through the World Health Organization (WHO) influenza surveillance network, of
which New Zealand is a part.
Because the epidemic potential of influenza virus, with its ability to cause substantial
morbidity and mortality in a short space of time, it is essential to monitor influenza
activity in order to achieve public health goal. The purpose of influenza surveillance
is to collect, collate, analyse, and disseminate information on influenza activity that
will assist in the assessment, prevention, and control of the morbidity and mortality
associated with the infection and its complications.
Influenza surveillance in New Zealand monitors the incidence and distribution of
influenza and circulating strains through a sentinel general practice (GP) and
laboratory-based reporting system.
The main objectives of influenza surveillance include:
•

Characterisation of incidence and distribution of influenza in the community;

•

Early detection of influenza epidemics within the community to guide the
development and implementation of public health measures; and

•

Identification of predominant circulating strains in the community in order to
guide influenza vaccine composition for the subsequent year.2

This report summarises results obtained from our annual report6 on influenza
surveillance in New Zealand in 2005 with further analysis, and describes the largest
influenza B epidemic ever recorded over the last 15 years.

Methods
Laboratory surveillance—This surveillance is carried out by the four regional virus diagnostic
laboratories at Auckland, Waikato, Christchurch, and Dunedin Hospitals; and by the WHO National
Influenza Centre at the Institute of Environmental Science and Research (ESR). The regional virus
diagnostic laboratories report all respiratory virus diagnoses, largely from hospital inpatients and
outpatients, to ESR. These data are reported nationally in the Virology Weekly Report.3
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The criteria for a laboratory identification of influenza are the isolation of the virus or the direct
detection of viral antigen. Influenza isolates are typed as being types A and B and influenza A isolates
are further subtyped as being AH1 and AH3.
General practice (GP) sentinel surveillance—This surveillance system commenced in 1991 as part of
the WHO Global Programme for Influenza Surveillance. ESR coordinates the national surveillance
while local Public Health Units work with the sentinel GPs through surveillance coordinators.
The system operates during the ‘influenza season’, usually from May through September each year. It
is based on a network of voluntary sentinel GPs representing a population density of approximately 1
per 50,000 population. Each sentinel practice records the daily number of consultations that fit a case
definition for an influenza-like illness (ILI), along with the patient’s age group, on a standardised
reporting form.
The case definition used for ILI is an acute respiratory tract infection characterised by an abrupt onset
of at least two of the following: fever, chills, headache, and myalgia. These data are collected by the
local co-ordinator by email, phone, or fax each Friday. Each sentinel practice also provides respiratory
samples from the first patient seen with an ILI on Monday, Tuesday, and Wednesday of each week.
These samples are forwarded to one of the regional laboratories or ESR for virus isolation and
identification. The virus isolation data are forwarded by regional laboratories to ESR each Monday.
Collated national data are presented in a weekly report.4 In 2005, the sentinel influenza surveillance
programme was conducted during a period from April to September.
Hospitalisations—Hospital admission data for influenza (ICD-10CM code 487) were extracted from
the New Zealand Health Information Service’s National Minimum Dataset (NMDS) for the year 2005
(by admission date). Influenza-related hospitalisations were conservatively taken to include only those
where influenza was the principal (first listed) diagnosis. Repeat admissions were included, as repeat
infections with another influenza A subtype or B virus are possible.
Population coverage—Population data for each age group obtained from the Statistics New Zealand
2001 Census of Population and Dwellings were used.

Results
Disease burden—In 2005, 87 sentinel practices were recruited from 22 of the 24
health districts (2 health districts did not participate). All Public Health Services
began reporting by the beginning of May. Some practices did not report every week.
The average number of practices participating per week was 79, with an average
patient population roll of 311,724. From April to September, a total of 3929 sentinel
consultations for influenza-like illness were reported—an average national weekly
consultation rate of 52.5 per 100,000 patient population. This rate is higher than the
average weekly rate for 2004 (35.5 per 100,000) but lower than that of 2003 (56.6 per
100,000).
Extrapolating ILI consultations obtained from the GP patient population to the New
Zealand population, it is estimated that ILI resulting in a visit to a general practitioner
affected 47,108 New Zealanders during the influenza season (1.3% of total
population). This is higher than that of 2004 (35,186).
Figure 1 compares the weekly consultation rates for influenza-like illness in 2005
with 2004 and 2003. Influenza consultation activity remained at the baseline level
from week 14 to 20, and then increased rapidly to a peak at week 25 (18–24 June).
The highest consultation rate was reported during week 25 with 174.4 per 100,000
patient populations. This is 14 weeks earlier than the peak in 2004 (week 38) and 2
weeks earlier than 2003 (week 27) with rates of 127.5 per 100,000 and 184.7 per
100,000 respectively. Consultation activity then gradually declined, remaining at a
moderate level until week 29, before dropping below the baseline in week 30.
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Figure 1. Weekly consultation rates for influenza-like illness in New Zealand:
2003, 2004, and 2005
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Figure 2 shows the sentinel average weekly consultation rates for each health district
during April to September 2005. In April, influenza was first detected in Wellington
and this soon spread across the country. The health district reporting the highest rate
was the Eastern Bay of Plenty (146.3 per 100,000 patient population), followed by
Otago (131.0 per 100,000), Hutt (90.9 per 100,000), Hawke’s Bay (85.7 per 100,000),
South Canterbury (81.1 per 100,000), Taranaki (78.9 per 100,000), Wairarapa (76.7
per 100,000), Tauranga (55.8 per 100,000), Nelson-Marlborough (54.8 per 100,000),
and Wellington (53.9 per 100,000). Table 1 shows health districts codes and
description.
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Table 1. Description of health district codes
Code
NL
NW
CA
SA
WK
TG
BE
GS
RO
TP
TK
RU

Description
Northland
North West Auckland
Central Auckland
South Auckland
Waikato
Tauranga
Eastern Bay of Plenty
Gisborne
Rotorua
Taupo
Taranaki
Ruapehu

Code
HB
WG
MW
WR
WN
HU
NM
WC
CB
SC
OT
SO

Description
Hawke’s Bay
Wanganui
Manawatu
Wairarapa
Wellington
Hutt
Nelson-Marlborough
West Coast
Canterbury
South Canterbury
Otago
Southland

Hospitalisations—In 2005, there were a total of 528 hospital admissions for
influenza, giving an average annual hospitalisation rate of 12.8 per 100,000
populations. This compares with 430 admissions in 2004 and 593 in 2003. Figure 3
shows these admissions by week. Of the 528 admissions, 89% (472) occurred during
May to August with the highest number of hospitalisations (155) occurring in July.
Hospital admissions peaked in week 27, 2 weeks later than the peak in consultation
rates and the same week as the peak of influenza isolates. In 2005, the highest
percentage of hospitalisations (32%) occurred in school-age children aged 5–19 years
compared with 2004 in which the highest percentage of hospitalisation (23%)
occurred in elderly (>65 years).
Influenza strain characterisation—Figure 4 shows influenza virus isolations by
type and subtype for each week throughout 2005, and the total percentage
contribution of each. The majority of influenza isolates (734/845 or 86.9% of all
isolates) were characterised as influenza B. These circulated in the early winter
season, of which, B/Hong Kong/330/2001-like viruses were the most frequently
detected strains. Influenza A made up only 13.1% (111/845) of all isolates—the
majority circulating later in the season.
A total of 550 B/Hong Kong/330/2001-like isolates were identified in 2005—
representing 71.0% of typed and subtyped isolates (775) and 65.1% of all influenza
isolates (845). Co-circulating with influenza B/Hong Kong were influenza
B/Shanghai/361/2002-like viruses (124), representing 16.0% of the typed and
subtyped isolates and 14.7 % of total isolates. Influenza A(H3N2) represented 10.7 %
(83/775) of the typed and subtyped isolates and 9.8% (83/845) of the total isolates.
Influenza A(H1N1) represented 2.3% (18/775) of the typed and subtyped isolates and
2.1% (18/845) of the total isolates. Influenza A(H1N1) co-circulated with A(H3N2) in
the late season from weeks 27 to 46.
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Figure 2. Sentinel average weekly consultation rate for influenza-like illness by
health district: 2005
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Figure 3. Influenza hospitalisation in 2005 by week (e.g. week 1 is January 1–6)
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The influenza B epidemic—In the 15 years from1990 to 2005, New Zealand
experienced three big influenza B epidemics: in 1995, 1997, and 2005. The 2005
influenza B epidemic was the largest of these epidemics. Influenza B viruses in 2005
represented 88% (734/775) of all typed isolations, compared with 69% in 1995 and
53% in 1997 (Figure 5).
The influenza B epidemic in 2005 was also associated with the second highest number
of recorded hospitalisations in the last 15 years, whereas hospitalisations in 1995 and
1997 ranked low (11th and 9th respectively). See Figure 6.
In 2005, children in the 0–19 year age group had higher morbidity rates than that of
other age groups as indicated by the age-specific rates of hospitalisations (Figure 7).
In particular, children in the 5–19 age group had a statistically significant excess
morbidity rate compared to the average rate from 1995–2004 for the same age group.
None of the other age groups (0–4 and >20 years) had any statistically significant
increase of the excess morbidity rate in 2005 compared with the average rate of the
same age groups in the previous 10 years (Figure 7).
In addition, children in the 5–19 age group in 2005 had influenza B isolations 4 to 6
times higher than that of 1995 and 1997 (Figure 8). Furthermore, the 2005 epidemic
was also associated with significant community morbidity, as illustrated by media
reports of significant school absenteeism. In some schools, particularly in the
Wellington and Auckland regions, the school absenteeism rate reached more than
20% in June. One Wellington school was even temporarily closed due to the high rate
of respiratory illness among its pupils.6
Figure 4. Influenza isolates in 2005 by week
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Figure 5. Influenza isolates by year: 1990–2005
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Figure 6. Influenza hospitalisation by year, 1990–2005
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Figure 7. Comparison of the morbidity rate in 2005 with the average rate from
1995–2004 by age group
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Figure 8. Influenza B isolates by age group by year, 1992–2005
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The national mortality data associated with influenza infections is not yet available.
However, during this epidemic, it was reported that three children, all male, died from
complications from influenza B/HongKong/330/2001 infections. Two otherwise
healthy children age 11 and 16 years, died from Staphylococcus aureus pneumonia
and septicaemia complicating influenza B. The third child age 7 years, who was on
aspirin for another condition, died after developing Reye syndrome.

Discussion
Influenza activity in the 2005 winter season could be described as relatively high, as
measured by sentinel GP consultation rates. The influenza hospitalisations and
laboratory isolations have both reached the second highest level in the 15 years from
1990 to 2005.
Influenza morbidity was the highest in children aged 5–19 years—as measured by the
GP burden of disease, viral isolations, and influenza related hospitalisations. The ILI
consultation rates varied greatly among health districts with the highest rates being
reported from the Eastern Bay of Plenty and Otago Health Districts.
Influenza activity peaked in the second 2 weeks of June and then declined to the
baseline level by early August. The peak of influenza B activity preceded the peak of
influenza A activity by about 6 weeks, but there was a considerable period when
activity of both A and B viruses overlapped. For the first time in New Zealand,
B/HongKong/330/2001-like strain and B/Shanghai/361/2002-like strain co-circulated
during the same period.
Two distinct lineages of influenza B strains have circulated during recent years. This
dates back to 1990 when the B/Panama/45/90 variant of influenza B arose whilst
strains of the previous B/Victoria /2/87-like viruses continued to circulate in Asia.
The B/Panama/45/90 and its further variants (most recently representative strainB/Shanghai/361/2002-like) spread worldwide including New Zealand. Meanwhile
strains of the previous B/Victoria/2/87-like viruses (most recently representative
strain-B/HongKong/330/2001-like) continued to circulate in Asia and subsequently
underwent independent evolution as an antigenically distinct lineage.
Since 2001, B/HongKong/330/2001-like viruses started to spread outside Asia. Prior
to 2002, all influenza B isolates from New Zealand belonged to the
B/Shanghai/361/2002-like lineage. In 2002, 150 B/HongKong viruses replaced almost
all B/Shanghai viruses (except one) in New Zealand. In 2003, only two B/Shanghai
viruses and one B/Hong Kong virus were isolated; and in 2004, 51 B/Shanghai
viruses and one B/HongKong virus were reported. In 2005, for the first time, both
B/HongKong/330/2001-like viruses (550, 71%) and B/Shanghai/361/2002-like
viruses (124, 16%) were prevalent and co-circulated from weeks 21 to 35.
There were a total of 528 hospital admissions due to influenza in 2005, second to 593
admissions recorded in 2003 when influenza A (H3N2) was the predominant strain. It
is well documented that influenza A(H3N2) is more frequently associated with severe
disease and excess mortality in high-risk groups.1 However, an influenza B epidemic
has never previously been associated with excess in pneumonia and influenza
morbidity and mortality in New Zealand.5,7
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The influenza B epidemic in New Zealand in 2005 caused significant morbidity and
the reason for the high hospitalisations associated with this influenza B epidemic is
not known.
Although the majority of influenza B infections cause respiratory tract symptoms,
influenza B infections can cause severe illness8 and this tends to be underestimated.
Complications or sequelae not involving the respiratory system may be significant
contributors to morbidity and mortality. During the 2005 winter season,
gastrointestinal symptoms (such as abdominal pain, diarrhoea, and vomiting) were
frequently reported. This is consistent with a previous report.9
Why were children affected the most by influenza in 2005? Previous studies have
shown that influenza B produces attack rates that are notably higher among children
compared with adults.10 In addition, we would hypothesise that because influenza B
has greater antigenic stability than influenza A, adults may have maintained some
immunity due to past exposure to influenza B, while children may not have had any
exposure and were thus susceptible. This would be particularly true for
B/HongKong/330/2001-like virus—since its precursor (B/Victoria/2/87-like virus)
disappeared from New Zealand around 1990s and then B/HongKong/330/2001
emerged from 2002 to 2004 with limited circulation.
The frequent development of antigenic variants through antigenic drift is the
virological basis for seasonal influenza epidemics and the reason for the incorporation
of one or more new strains in each year’s influenza vaccine.11 The composition of the
influenza vaccine for 2006 was determined on the basis of the strains in circulation
during 2005 in New Zealand, Australia, South Africa, and the rest of the Southern
Hemisphere.
Significant antigenic drift was observed among the A/Wellington/1/2004 (H3N2)-like
viruses and B/HongKong/330/2001-like viruses.
The Australian Influenza Vaccine Committee (AIVC), in conjunction with the WHO
recommendations, decided that the influenza vaccine composition for the year 2006
should be as follows:
A(H1N1)

an A/New Caledonia/20/1999-like strain

A(H3N2)

an A/California/7/2004-like strain

B

a B/Malaysia/2506/2004-like strain
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Abstract
Aims This study aimed to examine the impact of rurality on mortality rates from
pandemic influenza in New Zealand in 1918.
Methods Mortality data was obtained from death certificates (in a published source)
and denominator population data from the 1916 census (for the European population
only). Analyses were conducted on cities (n = 4), towns (n = 111), counties (n = 97).
Results The influenza mortality rate for the towns and cities was more than twice that
of the counties that represented rural settings (rate ratio (RR) = 2.13, 95% CI = 2.00–
2.27). However, larger towns (population >2000 people) had a significantly lower
mortality rate than smaller towns (RR = 0.81, 95%CI = 0.74–0.88). Similarly, cities
had a lower mortality rate than larger towns (RR = 0.89, 95%CI = 0.83–0.95).
Conclusions These results are suggestive that rurality may have provided some
protection from mortality during this influenza pandemic. This may have been due to
a mix of remoteness and greater social distancing among rural residents. However, the
differences in mortality rates between towns and cities may have reflected other
factors such as the more organised provision of community care in the larger towns
and cities, when compared to smaller towns.
With the potential threat of pandemic influenza, there is growing interest in
examining public-health interventions that may temporarily isolate remote
communities and use social distancing as prevention or control strategies. Historically
the evidence that influenza pandemics had a greater impact in towns and cities
compared to rural areas is incomplete.
Some studies of the 1918 pandemic have suggested higher mortality rates in urban
settings—e.g. for Nigeria1 and South Africa.2 The picture for the latter is not entirely
clear however, given the potential confounding by high mortality rates for particular
ethnic groups in cities and the association between high mortality rates and linkages
with the railway network. However, higher rural mortality in the 1918 pandemic has
been described for Iran.3
Extreme remoteness (combined with some control measures) appears to have
protected some populations in towns from infection in 1918 in Canada,4 the
continental United States,5 and in Alaska.6 Also some military installations on islands
offshore the United States appear to have escaped this pandemic,5 as did the remote
island of St Helena in the South Atlantic.7 Remoteness may also have protected some
island groups in the South Pacific—e.g. the Lau Islands and the Yasawas in Fiji.8 A
detailed study in Yap in the South Pacific also reported that most of the “outer
islands” escaped a 1964 influenza epidemic.9
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To further explore the impact of rurality for the 1918 influenza pandemic, we
examined New Zealand data from this period. We hypothesised that mortality rates
(as a proxy for risk of infection) would be higher in towns and cities than counties.

Methods
Data on deaths from pandemic influenza for New Zealand Europeans were obtained from previously
published work by one of the authors.10 The period covered was 17 October 1918 (date of first
epidemic death) to 27 December 1918 (date of the last epidemic death). These numerator data were
collected from the examination of individual death certificates throughout New Zealand (together with
Auckland data collected by another historian, Linda Bryder). Denominator data for the New Zealand
European population was obtained from the 1916 census.11 To examine the effect of geography on
mortality rates, the country was divided into cities (population >20,000), large towns (population
>2000), small towns (population <2000) and counties (representing rural areas).
For 11 counties, it was not possible to separate the data for towns and the surrounding county and so
these were excluded from the analyses. These counties were: Cook County (and Gisborne), Sounds
County (and Picton), Woodville County (and Woodville), Waipukurau County (and Waipukurau),
Eketahuna County (and Eketahuna), Wairoa County (and Wairoa), Rodney County (and Warkworth),
Waipawa County (and Waipawa), Hobson County (and Dargaville), Waitemata County (and
Hellensville) and Whangarei County (and Whangarei). Statistical analyses were performed using
Microsoft Excel and OpenEpi (Emory University, 2005) software.
Data was available from the 1916 census11 on mean occupants per dwelling for a total of 81 towns and
counties. However, it was considered that this was too crude a proxy for crowding at the individual
household level to make further analysis worthwhile.

Results
The cities and towns had significantly higher influenza mortality rates than the
counties, which represented rural settings (Table 1). Considering all towns and cities
together, the mortality rate ratio (RR) was 2.13 (95% confidence interval (CI) = 2.00–
2.27) when compared to counties. However, larger towns (population >2000 people)
had a significantly lower mortality rate than smaller towns (RR = 0.81, 95% CI =
0.74–0.88). Similarly, cities had a lower mortality rate than larger towns (RR = 0.89,
95%CI = 0.83–0.95). Within the cities, the mortality rates were significantly higher in
the two North Island cities than the South Island cities (eg, the RR for Auckland
relative to Dunedin was 1.92 (95% CI = 1.68–2.19).
Within counties there was no statistically significant association between population
size of the county and with the mortality rate.
Table 1. Influenza mortality rates in cities, towns and counties for the 1918
pandemic influenza in New Zealand (European only)
Population grouping (N)
Cities (4)
Larger towns (26)
Smaller towns (85)
Counties* (97)

Deaths (N)

Population (N)

Mortality rate (per 1000
population per 3 months)**

2616
1162
862
1213

404 916
157 554
95 362
367 358

6.5
7.4
9.0
3.3

Mortality rate ratio
(95% CI)
1.96 (1.83–2.09)
2.21 (2.04–2.40)
2.74 (2.51–2.99)
1.00 (Reference)

*These are counties exclusive of any towns associated with them; **For the 3-month period: October to December
1918.
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Discussion
Main findings and interpretation—This analysis identified a statistically significant
protective association for mortality from pandemic influenza with rural living in a
county relative to towns and cities. We are not aware of these relationships being
tested statistically for previous influenza pandemics.
This pattern is consistent with the limited evidence that remoteness provided some
protection in past influenza pandemics (as detailed in the introduction). It is
biologically plausible that these relationships reflect a reduced risk of infection among
rural dwellers with lower levels of person-to-person contact or poorer spread of
infection from towns into rural areas (i.e. protection via remoteness). Nevertheless,
there is a need for additional morbidity data on this and other influenza pandemics to
clarify these possible roles further.
Another possible factor in contributing to lower rural mortality rates could have been
that there were higher case-fatality rates in towns and cities relating to poverty (e.g.
where these residents faced additional stress from food shortages after days of illness
by breadwinners). We did not have the data to test this and indeed any such effect
may have been countered by other factors. For example, there is some historical work
that suggests that community support for sick people was organised more quickly in
towns and cities than for rural areas.10
Furthermore, the protective effect of cities versus large towns, and for large towns
over small towns, might possibly have also represented better community care and
medical care available with greater levels of civic infrastructure and resources.10 For
some small towns there may have been additional factors that compromised the host
resistance of their populations such as work in the mining industry. For example, the
mining towns of Nightcaps (Southland) and Denniston (West Coast) had extremely
high mortality rates of 46.0 and 18.5 per 1000 population respectively. Public health
measures to reduce the spread of influenza may have helped one town,12 but these
measures were rarely applied.
It is also plausible that some of the differences found in this analysis may relate to
differences in the age-sex structure of the population groupings involved. Such
differences would probably favour lower mortality rates in the cities given that the
European female mortality rate was lower overall in New Zealand10 and the urban
population had a female bias (i.e. 115 females to 100 males in the 1916 census in
metropolitan areas, versus 99 to 100 nationally11).
Findings from this analysis are also consistent with what we know about the
behaviour of influenza in populations. If the whole population is susceptible to
infection before the epidemic, then the proportion of an unstructured population
infected during the epidemic depends only on the reproduction number (R0).13
When R0=2.0, then about 80% of the population will be infected by the end of the
epidemic (cumulative incidence rate) and the R0 for this 1918 pandemic in one setting
in New Zealand was estimated to be in the 1.3 to 3.1 range.14 If, as seems likely, a
large majority of people in towns and cities in New Zealand became infected, then
mortality rate differences would be dependent on factors that influenced survivability,
such as access to nursing care. Protection from actual infection probably only became
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evident from the remoteness and higher levels of social distance experienced in rural
areas.
Limitations—As detailed above, there are limitations of using crude mortality and
denominator data that were not adjusted by age or sex. Furthermore, there was no
adjustment for socioeconomic position which was found to be important in a
Norwegian study of this pandemic15 and an Australian study.16 Another limitation was
that we did not consider data for the Māori population, given concerns around the
under-reporting of Māori deaths and of under-recording in the 1916 census (partly as
a protest against officialdom associated with wartime conscription).10
Indeed, Māori had particularly high mortality rates in this epidemic,10,17 even though
they were a predominantly rurally-based population at this time. Nevertheless, many
Māori settlements would probably have equated more to small towns as opposed to
rurally isolated families on farms.
Even for the European population, the denominator data from the 1916 census may
not have been fully accurate due to both population growth over the subsequent 2year period and the population movements associated with World War I (i.e. troops
and healthcare workers overseas or in military training camps).
Implications for further research and policy—Detailed statistical examination of
the 1918 pandemic can potentially provide insights into the potential behaviour of a
future influenza pandemic. It is likely that the severity of the 1918 pandemic was at
least partly a function of the low population immunity to this new strain of virus. This
situation contrasts with seasonal influenza which infects a population with relatively
high levels of full and partial immunity. Consequently, seasonal influenza may
provide a less valid model for the behaviour of future pandemics than can be obtained
from analysis of past pandemics.
We are planning future work with individual-level data to clarify some of the
limitations with this ecological-level analysis. This work may also include an attempt
to analysis Māori data in those areas where there is greater confidence around the
quality of numerator and denominator data. Others may also want to consider
applying modern epidemiological methods to existing mortality datasets from 1918 in
other countries to further explore any impacts of rurality and social distancing.
In the meantime, however, this work offers some limited evidence that rurality might
have provided some protection from this influenza pandemic. This may support public
health efforts in a future pandemic for remote rural populations to consider isolating
themselves for a few weeks if they deem the costs of socioeconomic disruption are
worth the benefits of either delaying or preventing the arrival of pandemic influenza
in their communities.
Preparations such as improved Internet access for rural areas may facilitate homeschooling and working from home during such a period. Nevertheless, all
communities of whatever size probably need to be involved in strengthening planning
and civic infrastructure given the risk that a future pandemic may not be adequately
stopped at borders (even of island nations) or contained within just parts of a country.
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Abstract
Aim To record the incidence and clinical significance of nontuberculous
mycobacteria (NTM) infection in New Zealand (NZ) in 2004.
Method In 2004 each of NZ’s mycobacterium reference laboratories collected data on
NTM isolates. The clinical significance of isolates was decided by contacting the
requesting clinician. American Thoracic Society criteria were used to assign clinical
significance to respiratory isolates.
Results 368 patients had NTM isolated from various sites. 21% (78/368) were
clinically significant [15% (47/316) of respiratory isolates, 100% (17/17) lymph node
and 89% (8/9) of soft tissue isolates]. Of the significant isolates, Mycobacterium
avium intracellulare complex (MAIC) was the most common, accounting for 83%,
88%, and 44% of respiratory, lymph node, and soft tissue infections respectively.
Rapidly growing mycobacteria (RGM) were the second most common cause of
significant infection.
Of 47 patients with significant respiratory isolates 79% were female and 83% had
underlying lung disease.
The incidence of disease caused by NTM in NZ in 2004 was 1.92/100,000 population.
The specific incidence of pulmonary, lymph node and soft tissue infections was 1.17,
0.39, and 0.24 per 100,000 population respectively.
Conclusion The incidence of NTM respiratory disease in NZ during 2004 is
approximately twice that recorded for Australia in 2000 (0.56/100,000). MAIC is the
most common pathogen, followed by RGM. Both organisms most commonly cause
respiratory infections in elderly female patients with underlying lung disease.
Nontuberculous mycobacteria (NTM) are mycobacteria other than those contained
within the Mycobacterium tuberculosis complex. Over 95 species exist, of which
approximately 30 have been associated with human disease. Common sites of disease
include lymph nodes, soft tissue, and lung. Pulmonary infection may cause worsening
of underlying lung disease or primary disease in previously healthy adults. This latter
group tend to be elderly, non-smoking females and it has been suggested that there
has been a shift in the epidemiology of NTM disease towards this group.1
NTM are common in aquatic environments, dust, soil, and air; and are frequently
isolated from domestic water supplies. Different species have been associated with
disease in different geographic locations. For example, M. xenopi is commonly
isolated in Europe and Canada whereas M. kansasii is more common in the USA. The
incidence of disease has been reported to be increasing in several European countries,
North America, and Japan.2
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This survey measures the incidence of laboratory confirmed disease caused by NTM
in New Zealand during 2004 and the association between NTM species and disease
during this time. The association of age, gender, and ethnicity to NTM disease is
recorded as well as the presence of predisposing conditions in those with pulmonary
disease.

Method
All patients with NTM isolated or identified by the four NZ mycobacterium reference laboratories
during 2004 had the following data anonymously recorded; age, gender, site of specimen, identification
of organism, smear results, susceptibility results, and the number of positive cultures obtained within
the study period.
Clinical significance was determined by using the hospital electronic clinical records or discussion with
the patient’s clinician for all soft tissue, lymph node, and sterile site isolates. Relevance of pulmonary
isolates was determined by applying the 1997 American Thoracic Society (ATS) criteria.3
Pulmonary isolates were categorised as clinically significant if ATS bacteriological, radiological and
clinical criteria were fulfilled. This information was gathered from the hospital electronic records
and/or discussion with the patient’s treating clinician. For those patients with clinically significant
pulmonary isolates, ethnicity and the nature of any predisposing lung disease or immunocompromise
were also recorded. Ethnicity was ascribed on the basis of hospital records.
Isolates were categorised as either clinically significant (defined as associated with disease), not
clinically significant (colonisers or contaminants), or undetermined.
Incidence rates were calculated using 2004 NZ census data.
The reference laboratories identified isolates to species or complex level using the standard procedures
of phenotypic testing, commercial probe hybridisation and 16S rDNA sequencing.4

Results
369 patients had a NTM isolated during 2004. The majority (86%) were of pulmonary
origin. Overall, 21% of isolates were associated with disease, Table 1. Although
almost all lymph node (17/17) and soft tissue (8/9) isolates were clinically significant,
only 15% of pulmonary isolates were clinically significant, Table 1. Of the 316
patients with pulmonary isolates, 91 fulfilled ATS bacteriological criteria. Data were
collected on 83 of these 91 patients to determine clinical significance. 47/83 of these
isolates were associated with disease by ATS definitions and 8 of the 91 isolates could
not be determined because clinical data was not available.
Table 1. Proportion of isolates associated with clinical disease by site,
New Zealand 2004
Variables
Total number of isolates
Number significant
Percentage significant
Incidence of disease
(per 100,000 population)

Pulmonary
316
47
15%
1.17

Soft tissue
9
8
90%
0.20

Lymph node
17
17
100%
0.42

Other
27
5*
19%
0.12

Total
369
77
21%
1.92

*Two peritoneal dialysates, three blood.

Disease at “other” sites included two cases of peritoneal dialysis related peritonitis
and three cases of bacteraemia with MAIC (all three of these patients had advanced
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HIV infection). The overall incidence of NTM disease in NZ during 2004 was
1.92/100,000 population, Table 1.
Mycobacterium avium-intracellulare complex (MAIC) was the most common species
associated with pulmonary and lymph node disease, causing 83% and 88% of
pulmonary and lymph node infections respectively, Table 2. Bloodstream infections
and one of two cases of CAPD related infections were also caused by MAIC, Table 2.
Rapidly growing mycobacteria (RGM) were the next most common significant
isolates, causing 9% and 6% of pulmonary and lymph node disease respectively. Soft
tissue disease was caused equally by MAIC and RGM, each causing 3 of the 8 cases
(38%). The remaining 2 cases were caused by M. marinum, Table 2.
Table 2. Nontuberculous mycobacteria (NTM) species causing clinical disease by
site, New Zealand 2004
Species
MAIC
RGM

Pulmonary
39 (83%)

Soft tissue
3 (38%)

Lymph node
15 (88%)

“Other”
4 (80%)

4 M. chelonae/abscessus

1 M. peregrinum
1 M. chelonae/abscessus
1 M. fortuitum

1 M. abscessus

1 M. fortuitum

(6%)

(20%)

2 M. marinum

1 M. lentiflavum

0

(25%)

(6%)

(9%)

(38%)
Other species

1 M. kansasii
2 M.scrofulaceum
1 M. feldmanii

(9%)
MAIC=Mycobacterium avium intracellulare complex; RGM=Rapidly growing mycobacteria.

Age and site of disease—The median age of those with pulmonary disease was 66
years; 83% of patients with pulmonary disease were over 50 years of age with 61% in
the 61-80 year age group, Figure 1. The two patients younger than 40 years of age had
disease in association with cystic fibrosis.
Twelve of the 17 (71%) with lymph node disease were 2 years of age or under and
14/17 were under 5 years, Figure 1. Two adult patients had lymph node infections in
association with underlying immunosuppressive conditions.
Soft-tissue infections occurred in a wide range of ages (26 to 70 years) with a median
age of 44 years.
Non-significant respiratory isolates—Most—58% (151/261)—of the total of nonsignificant respiratory isolates were MAIC, 23% (59/261) were M. gordonae, 12%
(32/261) were RGM and 7% were miscellaneous slow growing NTM. No isolate of
M. gordonae was associated with disease.
Most of the non-significant respiratory isolates, 86% (225/261) did not fulfil
bacteriological criteria and were thought to be contaminants rather than colonising
organisms; 54% (122/225) were MAIC, 25% (57/225) were M. gordonae, 13%
(29/225) were RGM, and 8% (17/225) were miscellaneous slow-growing NTM; 53%
of patients with non-significant pulmonary isolates were females.
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36/261 patients fulfilled ATS bacteriological criteria but did not have clinical and
radiological findings thus suggesting the isolates were causing disease. These patients
were thought to be colonised with NTM; 31/36 of these patients had a range of
underlying lung disorders and 5/36 had no underlying lung disease. The mean age was
59 years; 61% (22/36) were female. 81% (29/36) isolates were MAIC, 8% (3/36)
RGM, 6% (2/36) M. gordonae, 3% (1/36) M. palustr, and 3% (1/36) M. xenopi.
Figure 1. Age and site of disease for patients with NTM in New Zealand 2004

Pulmonary disease and predisposing lung conditions—Information on
predisposing lung conditions was available for 45 of the 47 patients with NTM
associated pulmonary disease. 37/45 (82%) of those with clinically significant
pulmonary isolates had known predisposing lung pathology; 56% had bronchiectasis,
17% had chronic obstructive pulmonary disease (COPD), and 4% had cystic fibrosis,
Table 3.
Of the 8 patients without known pre-existing lung disease, 1 had myelodysplastic
syndrome, the rest were immunocompetent. The mean age for these 8 patients was 71
years and 6 of the 8 were female. MAIC was the cause in 5 of the 8 with the
remaining cases caused by M. feldmanii, M. chelonae/abscessus, or M. scrofulaceum.
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Table 3. Predisposing lung conditions in 45 New Zealand patients with clinical
disease caused by NTM
Underlying condition
Bronchiectasis
Bronchiectasis + evidence of old tuberculosis
Chronic obstructive pulmonary disease
Cystic fibrosis
Lung cancer
Asthma
No known underlying lung disease

n (%)
23 (51%)
2 (4%)
8 (18%)
2 (4%)
1 (2%)
1 (2%)
8 (18%)

Pulmonary isolates and gender—Of patients with respiratory isolates, 59%
(186/316) were female. Of patients with pulmonary isolates not meeting
bacteriological criteria, 53% (119/225) were females—whereas of those meeting these
criteria, 74% (67/91) were female. Of patients with pulmonary disease by full ATS
criteria, there were significantly more females than males—79% (37/47) versus 21%
(10/47) respectively [p=0.004].
Ethnicity and site of disease—Of those with pulmonary disease, ethnicity data was
collected for 46 of the 47 patients. 39/46 were “NZ European”, 5/46 and 2/46 were
broadly classified as “Asian” and “Other European” ethnicity respectively.
Ethnicity data was collected for 11 of the 16 patients with lymph node isolates; 7/11
were NZ European, 2/11 were Asian, 1/11 Maori and 1/11 was of Pacific Island
ethnicity. Of those with soft tissue disease, ethnicity data was available for 7 patients;
4/7 were NZ European and 1 each Maori, Pacific Islander, and Asian ethnicities.
Association of smear positivity with pulmonary disease—Smear positivity was not
a reliable indicator of disease in pulmonary specimens. 42% (20/48) of those with
pulmonary disease were smear positive and 34% (31/91) of those meeting
bacteriological criteria without disease were smear positive, thus giving a sensitivity
and specificity for predicting pulmonary disease of 42% and 66% respectively.
Susceptibility testing—Susceptibility testing was performed on 17 of the 368 isolates
(14 pulmonary, 1 CAPD, 1 lymph node, and 1 soft tissue isolate). 8/17 were RGM,
7/17 were MAIC with 1 M. scrofulaceum, and 1 M. xenopi. 7/14 pulmonary isolates
were clinically significant and 6/7 were treated with antimicrobials. All 6 MAIC
isolates with susceptibility data available were susceptible to clarithromycin. Of the
RGM, 7 of 8 were susceptible to clarithromycin but 6 of 8 were resistant to
doxycycline.

Discussion
The overall incidence of disease is similar to that obtained in an Australian survey for
the year 2000, although the incidence of pulmonary disease is approximately twice
that recorded in that same survey (1.15 versus 0.56 per 100 000).5 Furthermore, the
calculated incidence of pulmonary disease is likely to be underestimated as full
clinical and radiological data were unavailable for 8 patients meeting the ATS
bacteriological criteria.
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In contrast, the incidence of soft-tissue disease is approximately one-third of that
found in Australia in 2000 (0.20 versus 0.68 per 100 000). Also in contrast to the
Australian survey, no cases of soft-tissue disease caused by M. haemophilum or
M. ulcerans were recorded in NZ. The incidence of lymphadenitis was similar to that
reported for Australia in 2000 and for NZ during the early 1990s.6 Only 3 cases of
disseminated infection in association with human immunodeficiency virus (HIV)
were recorded.
In keeping with reports from other countries, MAIC was the most common clinically
significant isolate from all sites and also the most common contaminant. MAIC was
seldom identified to species level, and specific data for M. avium and M.
intracellulare are unavailable.
The RGM were the next most common cause of respiratory disease in NZ
(specifically the M. chelonae/abscessus complex) but were also common
contaminants. In contrast, slow-growing mycobacteria such as M. kansasii and
M. xenopi are more common causes of pulmonary disease than the RGM in other
parts of the world. M. gordonae was a common contaminant and did not cause disease
in this survey and has only rarely been associated with disease in the literature.7
In keeping with previous reports, pulmonary disease was more common in the elderly
[61% in the 61–80 year age group] whereas 88% of lymph node disease occurred in
those under 5 years. Soft tissue disease occurred across a wide range of ages.
Ethnicity data suggest that Maori and Pacific Islanders are under-represented among
those with pulmonary disease (0/47). Differences in the incidence of disease between
ethnic groups have been reported elsewhere.8 This may reflect differences in the rates
of diagnosis between these groups or it may reflect a relatively low rate of disease.
For lymph node and soft-tissue disease, the numbers were too small to comment on
the association of disease with ethnicity or gender.
Significantly more females than males had isolates causing pulmonary disease in NZ
(79% versus 21%). It has been suggested that female gender is a risk factor for
primary disease whereas male gender is a risk factor for disease associated with
underlying lung conditions.9 However, in our survey, 82% (39/47) of patients were
reported to have predisposing lung conditions and 79% (31/39) of these were female.
Of this latter group, 71% (22/31) were reported as having “bronchiectasis”. Because
no information was gathered regarding the aetiology of underlying lung disease, it is
possible that a number of these 22 patients had primary NTM disease giving rise to
bronchiectasis rather than underlying bronchiectasis due to another cause. In addition,
no data were collected on smoking history.
It is therefore possible that some patients categorised as having no underlying lung
disease, may have had subclinical disease predisposing them to infection with NTM.
Nevertheless, it would appear that in NZ during 2004, pulmonary disease was more
common in females than males irrespective of underlying lung disease. The reasons
for this difference are uncertain but may relate to gender differences in exposure to
NTM, the ability to clear respiratory secretions, and/or immune response.10
This is the first national survey of NTM disease in NZ. The conservative incidence of
disease is comparable to that observed in other developed nations. It is likely that the
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incidence of laboratory-confirmed disease caused by these organisms will increase
over time as the population ages and disease is increasingly recognised.
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Can primary care patients be identified within an
emergency department workload?
C Raina Elley, Pieta-Jo Randall, David Bratt, Peter Freeman
Abstract
Aim To quantify the proportion of emergency department (ED) discharges that could
have been managed in primary care, and to determine the consistency with which
healthcare professionals assess cases as ‘primary care appropriate’.
Method 1200 case notes from 30,493 Wellington Hospital ED discharges over a 12month period were randomly selected. 180 were assessed by an expert panel of 12
healthcare professionals comprising GPs, ED specialists, and nurses. Level of
agreement was measured between professional groups. The panel adapted an
international clinical protocol on ED appropriateness. The remaining 1020 cases were
assessed according to these adapted criteria.
Results The panel considered 37% of all ED presentations (49.7% of those not
admitted) ‘primary care appropriate,’ and 50% of all ED presentations (68.1% of
those not admitted) ‘primary care appropriate’ if laboratory and radiological facilities
were immediately available. These figures were similar when the full 1200 cases were
reviewed by researchers. There was poor to moderate agreement between individuals
and professional groups about which were appropriate (Kappas 0.35–0.45). In 15% of
cases, professionals gave a different response to the same case on different occasions.
Conclusions Our study has shown retrospectively that a significant number of ED
presentations may have been managed in primary care. However this was determined
with knowledge of investigation results and final diagnosis, by clinicians who had
poor agreement about individual cases. In reality, triage nurses in ED have only the
presenting complaint. This study shows how variable clinicians can be in determining
primary care appropriateness even with full clinical details.
The total numbers of patients presenting to Wellington Hospital Emergency
Department (ED) is increasing more rapidly than admissions to hospital (11%
between 2004 and 2005). This is despite recent changes in primary care funding that
should reduce financial barriers to attendance in General Practice. It is hypothesised
that the increase in ED attendances represents a group of patients who, with adequate
resources, could have been managed in a primary care setting. Use of ED by patients
with primary care needs has economic, as well as health, implications
The reasons for, and theories around, attending ED instead of primary health care are
varied.1,2 In New Zealand, this issue was investigated in families of children seen at
ED in Wellington 25 years ago.3 Other New Zealand studies have examined the
overall proportion of cases attending ED that could have been managed in primary
health care,4 or have examined the increasing trend over time within particular
groups.2
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This audit aimed to quantify the proportion of ED discharges that could have been
managed in a primary care setting with either standard general practice facilities or
access to immediate laboratory and radiology investigations. The audit also aimed to
determine the consistency with which healthcare professionals assess cases as
‘primary care appropriate’.

Method
Design—This was a retrospective audit using a similar design to an audit conducted 4 years previously
in another New Zealand hospital.4 1200 case notes from 30,493 people discharged from an emergency
department over a 12-month period (1 November 2004 and 31 October 2005) were randomly selected.
The setting was Wellington Hospital, an urban tertiary hospital in New Zealand. From the 1200 cases,
180 were randomly selected and then assessed by an expert panel of 12 healthcare professionals
comprising 7 doctors (5 GPs and 2 ED specialists), and 5 nurses (3 after-hours primary care nurses and
2 ED nurses).
The panel were presented with the ED discharge case notes and asked to assess independently whether
the cases were ‘primary care appropriate’ by answering two questions for each case:
•

Could the case have been managed in a primary health care after-hours clinic with immediate
access to outpatient laboratory tests and simple radiology?

Could the case have been managed in a community-based primary health care practice that did not
have immediate access to laboratory tests and radiology?
Twenty of the 180 cases were duplicated in the sample without the clinicians’ knowledge to assess testretest reliability, thus giving a total of 200 case assessments. After the 200 cases had been assessed, the
panel adapted an overseas clinical guide, Hospital Urgencies Appropriateness Protocol (HUAP),5 to
define what constitutes ‘primary care appropriate’ locally. The remaining 1020 cases were assessed
according to these adapted criteria by author PJR. Any cases that were ambiguous were adjudicated
between PJR and DB. A random sample of 200 from the final 1020 were selected and rechecked
(blinded) by CRE and DB to ensure consistency of coding.
Study population—The study population included all patients who presented to the Wellington
Hospital Emergency Department between 1 November 2004 and 31 October 2005 and who were not
subsequently admitted. Those that died during their stay or were transferred from ED to another
hospital were excluded.
Sample size calculation—Sample size calculations were undertaken using the STATA v7.0 statistical
package. The sample size of 1200 was found to be adequate to estimate the overall proportion of
primary health care-appropriate presentations of 50%, based on a previous study4, with a precision of
±3% for the 95% confidence interval.
This sample size was also adequate to detect as statistically significant (alpha 0.05, power 90%) a 10%
difference in proportions of primary health care-appropriate presentations between those presenting at
night compared with those presenting in the day, and between those presenting in summer compared
with those presenting in winter—assuming a presentation ratio of 1:2 for each comparative analysis.
Analyses—Concordance between groups of professionals and individual members of the panel in
classifying cases was analysed using Kappa statistics.4 Percent agreement between groups of GPs,
nurses and ED specialists was also examined, as was percent agreement for test-retest reliability for the
20 cases that the panel assessed twice. The proportion of cases deemed “primary care appropriate” was
calculated for the 180 panel cases and for the remaining 1020 cases.
Percent agreement and concordance were also assessed for 200 randomly selected cases from the 1020
that were assessed by three of the authors using the adapted HUAP, to assess on-going consistency of
assessment of cases. Sub-group analyses were carried out comparing proportions primary care
appropriate during the day (8am–11pm) compared with night, and comparing different seasons of the
year.
•
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Figure 1. Flow diagram of Wellington ED audit: 1 November 2004 to 31 October 2005
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Figure 2. Proportion of cases considered primary care appropriate by majority of assessors
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Figure 3. Proportion of ‘primary care appropriate’ cases—individual raters
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GP=general practitioner; ED=emergency department doctor; AMC=after-hours medical centre nurse, EDN=emergency department nurse.
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Kappa Score

Figure 4. Inter-rater reliability of panel members and panel sub-groups
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Results
Figure 1 outlines the flow of the audit. The expert assessing panel found that of the
random sample of 180 cases discharged from ED an average figure of 68.1% (n=123)
(50% of all presentations) were ‘primary care appropriate’ if laboratory and
radiological facilities had been immediately available, and 49.7% (n=89) (37% of all
presentations) for standard general practice care (Figure 2).
There was only moderate agreement between individuals and professional groups
(Figure 3 and 4), with GPs having the highest level of agreement within a professional
category with Kappa scores of 0.45 and 0.42 for questions 1 and 2, respectively. The
ED doctors had the poorest level of agreement within one professional group (Kappa
scores of 0.39 and 0.35). The agreement between the entire panel was ‘moderate’ for
question 1 (Kappa=0.41) and ‘poor’ for question 2 (Kappa=0.37). Test-retest
reliability showed 85% agreement (within individuals), thus indicating that they gave
a different decision on 15% of those that they classified twice.
Table 1 shows the numbers and proportions determined by applying the revised
HUAP criteria to the remaining 1020 cases not assessed by the panel. Overall, 68.9%
of cases not admitted (51% of all ED presentations) were considered ‘primary care
appropriate’ if simple diagnostic tests were available (question 1), while 59.8% (44%
of all ED presentations) were considered ‘primary care appropriate’ in a community
setting where diagnostic tests are not as immediately available (question 2). These
proportions were similar to those found on the initial 180 cases by the panel.
Table 1. Proportions considered “primary care appropriate’ for 1020 ED nonadmitted cases, as assessed using revised HUAP criteria
Variables
Proportions from all cases
Primary care appropriate
Not primary care appropriate
Unsure
Totals
Day (0800–2300)
Night (2300–0800)
Totals
Summer
Autumn
Winter
Spring
Totals

With investigations available
Without investigation available
n
% (95%CI)
n
% (95%CI)
703
68.9% (66.0–71.8)
610
59.8% (56.7–62.8)
263
25.8% (23.1–28.6)
353
34.6% (31.7–37.6)
54
5.3% (4.0–6.9)
57
5.6% (4.3–7.2)
1020
100%
1020
100%
Primary care appropriate for day and night
68.0% (64.5–71.3)
58.3% (54.7–61.8)
518/762
444/762
71.7% (65.8–77.1)
64.3% (58.2–70.2)
166/258
185/258
1020
1020
Primary care appropriate for season of year
68.2% (62.9–73.1)
60.4% (54.9–65.7)
227/331
201/331
181/261
69.3% (63.4–74.9)
154/261
59.0% (52.8–65.0)
73.8%
(67.6–79.4)
63.3% (56.7–69.6)
169/229
145/229
64.0% (56.8–70.7)
55.8% (48.6–62.9)
126/197
110/197
1020
1020

CI=confidence interval.

Overall, the proportion of cases seen during the day was 75% with the remaining 25%
of the cases seen at night. Table 1 shows that 68% of cases seen in the day were
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considered ‘primary care appropriate with immediate access to investigations’
compared with 71.7% during the night, although this was not significantly different.
Of the total study population presenting to ED over the 12-month study period, 32.5%
presented in summer, 25.6% in autumn, 22.5% in winter, and 19.3% in spring. There
was a trend towards greater proportions of ‘primary care appropriate’ presentations in
winter and lower proportions in the spring, as indicated by Table 1, but differences
were not statistically significant.
The inter-rater reliability of the 200 cases randomly selected from the 1020 cases
assessed by using the HUAP criteria was moderate. There was 78% agreement
(Kappa=0.49) between assessors for question 1 and 77% agreement (Kappa=0.53) for
question 2 when two assessors were used, but Kappa scores reduced to 0.43 and 0.48
when a third clinical assessor was used.

Discussion
Main findings—A significant number of people who presented to ED were
considered to be ‘primary care appropriate’. In the random sample of 180, the expert
assessing panel found 37% of all presentations (49.7% of those not admitted) may
have been managed in routine general practice, and 50% of all presentations (68% of
those not admitted) if laboratory and radiological facilities were also available. When
the other 1020 cases were assessed by one researcher, figures were similar. However,
there was substantial variability between clinicians when asked to assess which cases
could be handled in primary care, which makes it difficult to standardise clinical
criteria for primary care appropriateness.
Furthermore, when the same case record was presented to the same clinician again, in
15% of cases they would classify the case differently from their first decision.
Therefore, although our panel agreed that a proportion of cases could have been
handled in primary care, there was poor agreement about which cases, even when the
cases were assessed retrospectively and with knowledge of final diagnosis and
treatment. In reality the triage nurse in ED has only presenting complaint and baseline
observations to assess patients. This study shows how variable clinicians can be in
determining primary care appropriateness even with full clinical details.
There was a trend towards more ‘primary care appropriate’ cases presenting during
the night. This was expected as there is no primary care provider available in the
Wellington area during the night as the Wellington After-Hours Clinic closes at
11pm. Even so, the differences were not significant which may suggest that the
unavailability of a primary care provider may not be a large factor when people
decide to come to ED, although cost may still be a factor.
There was also a trend towards more ‘primary care appropriate’ cases presenting
during the winter months. It was expected that there would be a difference between
winter and the other seasons—as traditionally the winter period is peak influenza
season in New Zealand and it is perceived to be difficult for patients to secure
immediate or urgent consultations with a primary care provider so many may present
to ED as an alternative. Also, similarities between symptoms of the ‘flu’ and more
serious diseases, such as meningitis or pneumonia, may mean more people are triaged
in an ED setting to ‘rule out’ these more serious conditions.
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Strengths and limitations—A major strength of this study was the large randomly
selected sample (n=1200). An expert panel comprising local GPs, ED doctors, and
nurses with both general practice and ED experience initially assessed a random
sample and revised guidelines, which meant that the criteria used when assessing the
cases were specific and locally adapted.
This study found a greater proportion were ‘primary care appropriate’ than was found
in an audit conducted by Gribben et al in Auckland 4 years earlier.4 This difference
may reflect regional differences; that the proportion is increasing over time; or that
the criteria used and clinician compositions of the assessing panels were different.
Gribben notes that the results may be biased by the fact that GPs may have a vested
interest in classifying more as ‘primary care appropriate’. However, this study found
similar proportions predicted by GPs, ED specialists, and ED and primary care nurses.
In all cases the agreement between individual raters and between specialties was low
in this study and in Gribben’s study (usually Kappa<0.4).4 The highest agreement in
this study being amongst the five GPs in the study with a Kappa of 0.45 (moderate
agreement). These low rates of agreement have been found throughout the literature
and reflect the difficulty in determining what is clinically ‘primary care appropriate’
or ‘ED appropriate.’6
A lack of consensus about what constitutes “appropriate” use of ED has been
observed previously in a survey of health professionals involved in the process of
referral and assessment in ED in Christchurch.7 It is likely that there are cases that are
appropriate for both ED and primary care and the two may not be mutually exclusive.
The major weakness of this study was the fact that it was a retrospective audit of
clinical discharge summaries and the results should not be extrapolated as if it had
been a prospective study of cases using only triage information. Deciding primary
care appropriateness at triage has been shown to be a variable and hazardous activity,
and the ED triage tool is not designed for that purpose.8
Comparing this study with the literature—Many previous studies have been
carried out looking at similar issues throughout the world, with little consensus about
medical criteria for the definition of “ED appropriateness.” A review of more than 40
studies over the past 50 years revealed that most studies classified cases into
appropriate or inappropriate ED presentations on the basis of the author’s subjective
clinical opinion.9
In some cases, panels of clinicians were used to decide ED appropriateness. In other
cases, clinical criteria have been drafted and used to decide ED appropriateness, such
as the Hospital Urgencies Appropriateness Protocol (HUAP)5 or classification
systems based on disease codes.10
A recent systematic review of the definition of ‘primary care’ and ‘inappropriate’
patients in ED found a wide variety of definitions. Depending on the criteria used,
proportions of the same patient presentations judged ‘inappropriate’ varied from 10–
90%.6 After reviewing the literature, the authors concluded that for each case all of
the following criteria should be present: lack of acuity, lack of urgency, selfpresentation (not referred), care deliverable by a GP, and no need for admission.6
Only the latter two criteria were explicitly used in the present audit, although ‘lack of
acuity and urgency’ are incorporated to some extent within the HUAP.
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The concept of ‘inappropriate care’ is controversial and viewed differently for various
reasons. One is the economic implication, whereby the publicly-funded secondary
care sector aims to minimise cost by identifying the proportion of patients who could
be cared for in a different sector. The other is the nature of emergency medicine,
which is demand driven and lacks the control that other hospital specialties have that
require referrals, waiting lists, and appointment times.6 There is also the similarity or
overlap of conditions that can be seen and dealt with in ED and general practice.
Depending on who is asked, clearly there is great variability of opinion about what
constitutes primary care appropriateness. ‘Expert panels’ do not necessarily represent
the ‘norm’ and certainly do not mimic the decision-making that goes on at triage.
Although this study looked at primary care with and without investigative facilities,
the skills of the individual clinicians in primary care or ED were not assessed and
some of the GP referred cases may in fact have been primary care appropriate. These
issues suggest that it may not be productive to keep looking at which cases are or are
not primary care appropriate. A more patient-focused approach may be better, which
aims to reduce barriers to primary care and educate the population as much as
possible to access the most appropriate care for their particular need.
It is suggested that difficult access to primary care or cost barriers, as well as
fragmented service delivery and lack of preventative services for groups who use ED
frequently, may contribute to ED use for ‘primary care appropriate’ problems.1 For
instance, a previous consumer survey in the Hutt Valley ED during the 1980s found
that reasons for attending ED rather than primary care included availability and
accessibility (particularly of X-ray facilities and other investigations), while ‘cost’
was only a factor in 9% of cases.11
Some hospitals have used systems where, after initial triage, primary care appropriate
problems are referred to general practitioners or community primary care rather than
being dealt with at ED.12,13 One evaluation of such a process that referred patients
back to the community found that of those patients that they could follow up (only
37%), 60% did not seek community medical care and most cases improved.14
More prospective audits are needed. A previous prospective study in Portugal found
lower rates of “inappropriate” ED use, although one criteria for ED appropriateness
was that a diagnostic test was performed, which differs from our criteria, where many
tests could be performed from primary care.13 This again raises the issue of whether
‘primary care appropriate’ and ‘ED appropriate’ are mutually exclusive or whether
there is substantial overlap, particularly in the case of minor trauma.
Emergency departments undoubtedly see a proportion of patients who could have
been managed in primary care. Is this a bad thing? It may be to the disadvantage of
the patient for chronic conditions to be managed without continuity of care, but for
those cases which could be managed in either setting there may be little cost benefit to
transfer care as the cases are at the lower cost end of the ED casemix.
There is substantial variability between clinicians, and even within clinicians, when
assessing what can be handled in primary care. If ‘expert panels’ show such poor
agreement in deciding which cases could be handled in primary care, when the case is
assessed retrospectively with diagnosis and outcomes known, how are we to expect
patients or even triage nurses to do better?
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In practice, at present, emergency departments will often see patients with primary
care problems (particularly out of hours)—as redirecting them is seen as risky
(especially if serious cases such as meningitis could be missed), time-consuming, and
not always in the patients’ best interest.
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Abstract
Aims To estimate (among different population groups and different practice types)
average duration of visit to a general practitioner, average number of visits, and
average population exposure to primary medical care in New Zealand.
Methods Observational study using a representative survey of visits to general
practitioners in New Zealand. Average exposure to primary medical care for a
particular class of patient (e.g. by age group) was calculated as the average of the
product of number of visits over the past 12 months and duration of visit for the
current visit. Comparisons were made across different demographic groups of patients
and different practice types.
Results Annual exposure to primary medical care was highest amongst the elderly
(65+ years), followed by adults (18–64 years). Adjusting for age, gender,
NZDep2001, rural/urban, and organisation type, average annual exposure to primary
medical care was higher in the European ethnic group than in the Māori, Pacific, and
Asian ethnic groups. Exposure to primary medical care did not differ significantly
across NZDep2001 quintiles after controlling for other co-variates.
Conclusions Annual exposure to primary medical care is both a direct measure of
utilisation of primary medical care and also an indicator of access. Primary medical
care exposure measurement can be used to monitor equity of service provision across
different population groups: groups with high identified health care needs should have
relatively high exposure to primary medical care. The most obvious breach of this
principle is for Māori and Pacific users of primary medical care and for those living in
deprived areas. Similarly, the low overall exposure to primary medical care for the
Asian ethnic group is concerning and warrants further exploration.
A substantial and growing body of research evidence links health outcomes at a
national level with the strength of a country’s primary health care system.1–11 Health
care may be viewed as a population exposure variable linked not merely to health
outcomes for individual patients, but to population health outcomes. This view of
primary health care as an ecological variable has been promoted by various
researchers, particularly in the US.2,12
Primary medical care is an important subset of primary health care. Primary health
care includes a broad set of activities including community engagement, needs
assessment, prevention, and health promotion, along with primary medical care.
The objective of this study is to use nationally representative survey data related to
patient visits to general practitioners (GPs) to estimate overall exposure to primary
medical care, where exposure is measured as minutes per year spent with a GP.
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The specific aims of the study are to estimate (among different population groups and
different practice types): the average duration of visit to a GP; the average number of
visits; and average population exposure to primary medical care in New Zealand
Ultimately (in the future) it will be useful to link population exposure to primary
health care, and changes in the exposure, with population health outcomes, and to
estimate which components of primary health care have the most impact on health
outcomes.

Methods
Data—The National Primary Medical Care Survey (NatMedCa), carried out over 2001/2002, was a
nationally representative, multistage, probability sample of GPs and patient visits. The primary purpose
of the survey was to collect data on the content of patient visits. For 2 periods, each of 1 week, each
selected GP completed a questionnaire for a 25% systematic sample of patient visits. The questionnaire
was adapted from the annual US National Ambulatory Medical Care Survey (NAMCS).
To obtain a nationally representative sample, geographic locations were sampled and GPs were
sampled from locations stratified by organisation type (independent; independent practitioner
association; capitated; community-governed non-profit) and city/country (metropolis & cities; towns
and rural areas).
GP and visit weights were calculated to take account of different sampling probabilities, so that
approximately unbiased estimates of proportions, means, and measures of association could be
calculated.13
Analysis—Average exposure to primary medical care for a particular class of patient (e.g. by age
group) was calculated as the average of the product of number of visits over the past 12 months and
duration of visit for the current visit. Number of visits over the past 12 months was based on patient
recall, and the variable includes the current visit. Calculation of average exposure for a particular class
of patient assumes that the duration of the current visit is representative of all visits over the last year
for that class of patient.
Comparisons of different categories were carried out using the SUDAAN statistical package14—
allowing estimates to take account of clustering, stratification, and weights.15 Age standardisation was
carried out using the direct method, with the 2001 census population as the standard (age groups: 0–5;
6–17; 18–64; 65+).
Practices in the study were categorised according to their ownership status—private for-profit and
community-governed private non-profit. Non-profits met at least two of these three criteria: they had a
community board of governance; there was no equity ownership by GPs or others associated with the
organisation; and there was no profit distribution to GPs or others associated with the organisation. For
comparing means, t-tests and associated p-values were used.
Poisson-like regression models (the loglink procedure) were used to examine the relationships between
visit duration, number of visits, exposure to primary medical care, NZDep, and ethnicity (in each case
with age as a co-variate). A further, full model was used to examine the relationship between exposure
to primary medical care and the following co-variates: age, gender, ethnicity, NZDep2001, rural/urban,
and organisation type.
Socioeconomic position was measured using the NZDep2001 index of socioeconomic deprivation, a
census based small-area index of deprivation.16 The index scale used here is from 1 to 5, where 1 = the
least deprived (richest) 20% of areas, and 5 = the most deprived (poorest) 20% of areas.
Ethnicity was assigned using the hierarchical method, where each person was allocated to only one
ethnic group on the basis of a priority order.
These ethnic groups are:
•

Māori, which includes persons who indicated Māori as their only ethnic group or one of their
ethnic groups;

•

Pacific, which includes persons who indicated a Pacific ethnic group as their only or one of their
ethnic groups (mostly Samoan, Tongan, Niuean, or Cook Islander). Those who indicated both
Māori and Pacific ethnicity are prioritised to the Māori ethnic group;
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•

Asian, which includes single and combinations of East or South Asian ethnic groups (such as
Chinese and Indian) for those who did not indicate Māori or Pacific ethnicity.

•

New Zealand European, which includes single and combinations of European ethnic groups for
those who did not indicate Māori, Pacific or Asian ethnicity.

All persons not identified as New Zealand European, Māori, Pacific, or Asian were classed as
Other, such as African and Middle Eastern (so long as ethnicity information was provided).
Practices were defined as ‘rural’ if their rural ranking scale score was greater than or equal to 35. This
is the cut-off criterion for the Ministry of Health’s rural health benefits eligibility. The scale allocates
points on the basis of the frequency of on-call responsibilities; requirement to be on-call for major
trauma; the occurrence of regular peripheral clinics; and the times required to travel to the nearest
hospital, the nearest colleague, and the most distant boundary.
The visit sample, restricted to doctor visits during normal working hours (weekdays, 8am to 6pm),
consisted of 9272 records gathered from 246 GPs, 48 (19.5%) of whom worked in non-profit practices
and 198 (80.5%) of whom worked in for-profit practices. The overall GP response rate was 71.7%
(70.7% in the for-profits and 72.7% in the non-profits). The response rate was calculated as the
proportion of eligible GPs in the sample who completed patient visit survey forms for the two 1-week
survey periods.
•

Results
The results of this study apply to users of primary medical care services rather than to
the general population. The tables below show (by age group, ethnic group, gender,
urban and rural setting, and type of practice) average duration of visit, average
number of visits, and average exposure to primary medical care over 12 months.
By age group, visit duration was higher for adults than for children (p<0.001) (Table
1), a pattern which was replicated after controlling for NZDep (p<0.001). Average
duration of consultation for children aged 0–5 years was approximately 80% of the
overall average length of consultation for all age groups combined.
Table 1. Average duration of visit, number of visits and exposure to primary
medical care in previous 12 months, by age group
Variables
Unweighted N
Total
NZDep2001=1
NZDep2001=5
Unweighted N
Total
NZDep2001=1
NZDep2001=5
Unweighted N
Total
NZDep2001=1
NZDep2001=5

0–5 years
6–17 years
18–64 years
65+ years
Average visit duration (minutes)
1366
981
4683
1818
11.74
12.27
16.16
15.59
12.35
12.56
17.22
16.13
10.98
11.28
15.38
15.40
Average number of visits to practice in previous 12 months
1369
987
4698
1802
6.95
3.99
5.71
9.74
6.63
3.49
5.12
9.22
8.04
4.14
5.70
9.23
Exposure to primary medical care in previous 12 months (minutes)
1340
958
4569
1749
79.67
48.21
92.45
151.60
80.47
43.57
85.03
145.59
88.01
44.55
91.86
145.33

NZDep2001 is a census-based small-area index of deprivation—where 1=the least deprived 20% of areas, and
5=the most deprived 20% of areas.

NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2582/

Page 71 of 128
© NZMA

All age groups
8848
14.92
15.71
14.06
8856
6.60
6.06
6.43
8616
98.47
92.87
92.25

For all age groups combined, average visit duration was 14.9 minutes (Table 1).
Number of visits followed the expected J-shaped curve for NZDep quintiles 1 and 5.
Children aged 0–5 years in NZDep quintile 1 areas (least deprived) made on average
6.6 visits per year, and those in NZDep quintile 5 areas (most deprived) made on
average over 8.0 visits per year. There were only small differences by NZDep in the
number of visits per year for other age groups.
In both the univariate and multivariate analyses, annual exposure to primary medical
care was highest amongst the elderly (65+ years), followed by adults (18–64 years)
followed by children (0–5 years) (with the oldest age group as the reference category,
for all differences p<0.001) (Table 1).
After adjusting for age, average exposure to primary medical care was higher in the
European ethnic group (93.5 minutes) than in the Asian (68.2 minutes), Pacific (74.7
minutes), and the Māori (86.1 minutes) ethnic groups (Table 2). These differences
remained statistically significant in the full model, controlling for all co-variates (age,
gender, ethnicity, NZDep2001, rural/urban, organisation type) (p<0.05) (Table 6).
Table 2. Average duration of visit, number of visits, and exposure to primary
medical care in previous 12 months by ethnicity (age-standardised)
Variables
Unweighted N
Total
NZDep2001=1
NZDep2001=5
Unweighted N
Total
NZDep2001=1
NZDep2001=5
Unweighted N
Total
NZDep2001=1
NZDep2001=5

NZ European
Māori
Pacific*
Asian
Average visit duration (minutes)
5980
1384
500
443
15.17
14.38
12.37
15.51
15.76
13.24
14.56
16.70
15.07
13.86
12.06
12.22
Average number of visits to practice in previous 12 months
5998
1392
493
444
6.10
6.25
5.92
4.45
5.53
5.16
5.93
4.67
6.46
6.05
5.84
5.52
Exposure to primary medical care in previous 12 months (minutes)
5827
1349
483
438
93.45
86.06
74.70
68.17
85.47
66.41
84.53
77.16
99.40
87.06
75.27
59.64

NZDep2001 is a census-based small-area index of deprivation—where 1=the least deprived 20% of areas, and
5=the most deprived 20% of areas; *Mostly of Samoan, Tongan, Niuean, or Cook Islands origin.

The Asian ethnic group had the lowest overall exposure to primary medical care.
Exposure to primary medical care did not differ significantly across NZDep2001
quintiles after controlling for the other co-variates (Table 6).
Average duration of visit did not differ significantly between ethnic groups after
controlling for age, but the Asian and Other ethnic groups had fewer visits per annum
compared with the European ethnic group (p<0.05) (Table 2).
By gender, females had significantly higher numbers of visits and total exposure to
primary medical care, both in the univariate analyses (Table 3) and in the multivariate
analyses (Table 6). The small differences in average visit duration were not
statistically different (Table 3).
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Other
459
16.14
18.36
13.76
451
4.85
4.55
5.37
441
73.68
72.86
76.75

Table 3. Average duration of visit, number of visits and exposure to primary
medical care in previous 12 months by gender (age-standardised)
Variables

Male
Female
P-value
Average visit duration (minutes)
Unweighted N
36653
5195
Total
14.78
15.09
0.29
NZDep2001=1
16.21
15.53
0.29
NZDep2001=5
13.88
14.37
0.33
Average number of visits to practice in previous 12 months
Unweighted N
3664
5192
Total
5.37
6.33
<0.01
NZDep2001=1
4.42
6.10
<0.01
NZDep2001=5
5.43
6.42
0.01
Exposure to primary medical care in previous 12 months (minutes)
Unweighted N
3560
5056
Total
77.96
96.53
<0.01
NZDep2001=1
68.43
93.43
<0.01
NZDep2001=5
73.39
97.63
<0.01
NZDep2001 is a census-based small-area index of deprivation—where 1=the least deprived 20% of areas, and
5=the most deprived 20% of areas.

There were no statistically significant differences between urban and rural settings,
although average visit duration was longer in urban practices by over 1 minute
(p=0.06) (Tables 4 and 6).
Table 4. Average duration of visit, number of visits, and exposure to primary
medical care in previous 12 months by urban-rural practice setting
(age-standardised)
Variables

Rural
Urban
P-value
Average visit duration (minutes)
Unweighted N
1815
7056
Total
14.00
15.25
0.06
NZDep2001=1
14.43
15.92
0.12
NZDep2001=5
13.18
14.57
0.16
Average number of visits to practice in previous 12 months
Unweighted N
1825
7055
Total
6.02
5.97
0.88
NZDep2001=1
5.49
5.44
0.94
NZDep2001=5
6.13
6.07
0.90
Exposure to primary medical care in previous 12 months (minutes)
Unweighted N
1755
6884
Total
84.88
90.92
0.37
NZDep2001=1
79.54
84.12
0.67
NZDep2001=5
80.54
92.09
0.27
NZDep2001 is a census-based small-area index of deprivation—where 1=the least deprived 20% of areas, and
5=the most deprived 20% of areas.
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Patients visiting non-profit practices (which included, for example, union health
centres and most Māori health centres) had significantly longer visit duration than
occurred in for-profit practices (i.e. traditional general practices) (Table 5). This
difference persisted across NZDep quintiles 1 and 5.
Table 5. Average duration visit, number of visits, and exposure to primary
medical care in previous 12 months by practice type (age-standardised)
Variables

For-profit
Not-for-profit
P-value
Average visit duration (minutes)
Unweighted N
7860
1011
Total
14.95
16.49
<0.01
NZDep2001=1
15.79
17.99
0.03
NZDep2001=5
14.11
16.30
0.01
Average number of visits to practice in previous 12 months
Unweighted N
7863
1071
Total
5.97
6.20
0.35
NZDep2001=1
5.43
5.75
0.55
NZDep2001=5
6.08
6.56
0.21
Exposure to primary medical care in previous 12 months (minutes)
Unweighted N
7665
974
Total
89.28
109.15
<0.01
NZDep2001=1
83.75
109.04
0.07
NZDep2001=5
88.23
111.45
0.02
NZDep2001 is a census-based small-area index of deprivation—where 1=the least deprived 20% of areas, and
5=the most deprived 20% of areas.

While the average number of practice visits did not differ significantly, the overall
exposure to primary medical care did vary across practice types in the univariate
analyses (age adjusted), with total annual exposure being higher in non-profit
practices by nearly 20 minutes (p<0.01) (Table 5).
This difference across practice types increased to 23.2 minutes for patients living in
NZDep quintile 5 areas (p=0.02) (Table 5). However, in the multivariate analyses,
exposure to primary medical care did not vary significantly across practice types after
controlling for all co-variates (Table 6).
The percentage of ‘administrative’ visits (e.g. for completion of paperwork) was very
low (around 1% of problems/diagnoses) and therefore unequal distribution of these
visits between subgroups is unlikely to have had a significant impact on the results.
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Table 6. Incidence risk ratios* (significance level) from the Poisson regression
models of the total exposure to primary medical care in the last 12 months
Explanatory variables
Age group (years)
0–5
6-17
18-64
65+
Gender
Male
Female
Ethnicity of patients
Māori
Pacific
Asian
Other
NZ European
NZDep2001 quintile
1
2
3
4
5
Rural / urban
Rural
Urban
Organisation type
For-profit
Non-profit

Model 1†

Model 2‡

0.52 (0.000)
0.32 (0.000)
0.61 (0.000)
1.00

0.54 (0.000)
0.33 (0.000)
0.63 (0.000)
1.00

0.85 (0.009)
1.00

0.83 (0.006)
1.00

0.90 (0.155)
0.78 (0.028)
0.73 (0.013)
0.78 (0.005)
1.00

0.81 (0.026)
0.69 (0.015)
0.71 (0.018)
0.81 (0.015)
1.00

0.95 (0.520)
0.98 (0.805)
1.06 (0.498)
1.14 (0.196)
1.00

0.91 (0.263)
0.95 (0.500)
1.06 (0.475)
1.23 (0.065)
1.00

0.93 (0.379)
1.00

0.92 (0.388)
1.00

0.87 (0.154)
1.00

0.93 (0.451)
1.00

*Incidence risk ratio measures the expected change in the dependent variable as a result of a one-unit change in the
predictor variable; †Model 1: adjusted for age; ‡Model 2: adjusted for age and all other variables in the model.

Discussion
Principal findings—The measure of exposure to primary medical care used here was
the product of number of visits per year and duration of visit (measured for one visit
only). The results reflect users of primary medical care services, rather than the
general population. Primary medical care in New Zealand is the most important
gateway to the formal medical care system, providing timely and comprehensive care
and (when necessary) referral for specialist care.
Time spent per annum in the consulting room with a GP is not only a direct measure
of utilisation of primary medical care, it is also an indicator of access. It reflects how
the relative influence of financial, geographical, physical, and cultural barriers to
access affect different population groups.
This study found that annual exposure to primary medical care varies across different
population groups. Some of the differences in exposure noted in the study favour
population groups with high needs (particularly the elderly), while other differences
represent a disadvantage for groups with high needs. Not surprisingly, exposure was
highest amongst the elderly (65+ years), followed by adults (18–64 years) then
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children (0–5 years). The J-shaped association between age and medical care is to be
expected.
Overall, people living in the most deprived areas did not have a statistically
significant higher annual GP exposure than those living in the least deprived areas
(after controlling for other co-variates). This finding is not consistent with previous
New Zealand research which, despite some conflicting results, gives an indication that
people living in deprived areas have overall higher utilisation rates, or are more likely
to be frequent users (six or more visits per annum) of GP services.17,18
The lower annual exposure to primary medical care for the Māori, Pacific, and Asian
ethnic groups compared with the European ethnic group is concerning—a pattern that
remained statistically significant after controlling for a range of co-variates. For
example, Pacific patients had (on average) 18.8 minutes less annual exposure to a GP
than did European patients, and the difference between Pacific and European patients
living in the most deprived areas was 24.1 minutes.
While these patterns are consistent with findings of previous studies,17,22 they do not
reflect the well documented high health needs of Māori and Pacific populations, and
are particularly concerning in view of the estimated additional need for 20–40 minutes
per year for each chronic condition a person may have.23
Currently there is little existing research providing explanations why the Asian ethnic
group had the lowest overall exposure to primary medical care. The 2006/07 New
Zealand Health Survey may provide further insights into the health status and
healthcare seeking patterns of New Zealand’s Asian population.
European studies of medical care utilisation have tended to show a pro-poor inequity
in general practitioner visits and a pro-rich inequity in specialist visits.24,25 While
European countries differ from one another and from New Zealand in the extent of
patient cost-sharing for GP services,26,27 and in the health care experience of minority
populations, it appears that the experience of Māori, Pacific, and Asian populations
are distinctive (negative) features of the primary medical care exposure data in New
Zealand.
Overall exposure to primary medical care varied significantly across practice types in
the age-adjusted univariate analyses, but not in the multivariate analyses. In the
univariate analyses, total annual exposure was higher in non-profit than in for-profit
practices by nearly 20 minutes (this difference increased to 23.2 minutes for patients
living in NZDep quintile 5 areas). (Differences between the organisation and care
provided in non-profit and for-profit practices have been described in more detail
elsewhere.)19–21
Strengths and limitations of study—A strength of the study is that the data describe
the patient visits to a nationally representative sample of GPs. Bias may have been
introduced due to the overall GP response rate of 71.7%. Non-responders tended to be
male and reported greater than average patient loads. If the busiest GPs differ in some
systematic way in their characteristics or activities, this may bias the results. The
magnitude and direction of such bias is unknown.
The study assumes that the average duration of the current visit for a particular class
of patient is representative of all visits over the last year for that class of patient.
Variables that might influence the duration of the current visit, for example number
NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2582/

Page 76 of 128
© NZMA

and severity of problems and comorbidity, are related to age and might be partially
controlled for by age adjustment.
While all analyses are adjusted for age, it would be ideal to adjust them also for
casemix or morbidity so that differences in health status could be taken into account
in the comparisons between groups of duration of visit, number of visits, and
exposure to primary medical care.
This study excluded visits to after-hours clinics and to accident and emergency
clinics, and it was reliant on patients’ recall of the number of visits they had made to
the GP over the previous 12 months. Bias may have been introduced as a result of
these factors, and again the magnitude and direction of such bias is unknown.
Average number of visits per annum for patients aged less than 1 year old and for new
migrants are underestimated because the study collected the number of visits over the
past 12 months.
NatMedCa was a practitioner rather than a population-based survey. The data refer to
the actual work of primary care practitioners rather than to population utilisation or to
the needs of different populations. As a visits-based study, NatMedCa, by its nature,
over-represents frequent users. For this reason, care must be exercised when
generalising results to the population: the results of this study apply to users of
primary care services rather than to the general population.

Conclusions
Annual exposure to primary medical care is a direct measure of utilisation of primary
medical care as well as an indicator of access—it reflects the extent to which
financial, geographical, physical and cultural barriers to access affect different
population groups.
Primary medical care exposure measurement can be used to monitor equity of service
provision across different population groups: groups with high identified health care
needs should have relatively high exposure to primary medical care.
The most obvious breach of this principle is for Māori and Pacific users of primary
medical care and for those living in deprived areas. Similarly, the low overall
exposure to primary medical care for the Asian ethnic group in New Zealand is
concerning and hence warrants further exploration.
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PHARMAC funding of 9-week concurrent trastuzumab
(Herceptin) for HER2-positive early breast cancer
Scott Metcalfe, Jackie Evans, Ginny Priest
Abstract
A 9-week regimen of trastuzumab (Herceptin) given concurrently with a taxane will
be funded for HER2-positive early breast cancer patients in New Zealand.
The use of trastuzumab in this population has been investigated in sequential (after
chemotherapy) or concurrent (with taxane chemotherapy) settings. Five RCTs have
been reported—HERA, NSABP B31, NCCTG N9831, BCIRG 006, and FinHer.
Uncertainty persists about optimal regimen duration, dose and sequencing, how to
minimise cardiotoxicity, and long-term clinical outcomes.
The evidence for the 9-week concurrent regimen was sufficient to justify funding.
This regimen has shown results comparable to longer duration treatments; allows
more patients to be treated; is relatively cost-effective; and DHBs have indicated they
can provide sufficient ancillary support services.
Longer duration regimens remain unfunded because of uncertainty surrounding long
term clinical benefits and risks; the high cost; effects on DHB services; and their
consequential unfavourable relative cost effectiveness. New data—from the
sequential treatment arm of trial N9831, showing benefits that were small and
statistically non-significant, and the HERA 23-month follow-up, suggesting a waning
in efficacy with time—have since cast further doubt on the extent and durability of the
sequential 12-month regimen’s efficacy.
DHBs and PHARMAC remain open to funding longer duration regimens if cost
effectiveness improves significantly and budget/resource implications become
acceptable. PHARMAC has committed to international efforts (the SOLD trial) to
resolve questions of optimal treatment duration.
From 1 July 2007, trastuzumab (Herceptin) will be funded in New Zealand for the
treatment of HER2-positive early breast cancer. Funding will be available for patients
receiving trastuzumab when administered for 9 weeks concurrently with taxane
chemotherapy. Docetaxel will also be funded for early breast cancer when given
concurrently with trastuzumab.
Last year the Journal published a Special Series article and related correspondence
about the use of trastuzumab in HER2-positive early breast cancer.1,2,3 Since then, in
July 2006, district health boards (DHBs) and PHARMAC decided not to fund
trastuzumab as a 12-month sequential regimen at that time,* but committed to
ongoing active review of the evidence. After considering further evidence and
following consultation, PHARMAC and DHBs have decided to fund a 9-week
concurrent trastuzumab regimen.
We describe some of the background and reasoning behind PHARMAC’s decisions.
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HER2-positive breast cancer and trastuzumab
Human epidermal growth factor receptor 2 protein (HER2/neu)-positive (IHC 3+ or
FISH positive) breast cancers are aggressive tumours accounting for ~15-20% of
early breast cancers. Trastuzumab (Herceptin) is a recombinant DNA-derived
humanised monoclonal antibody that selectively binds to the extracellular domain of
the HER2 protein on the surface of breast cancer cells. Appendix 1 further describes
Her2/neu overexpression/amplification in breast cancer and its treatments, including
trastuzumab.
HER2-positive breast cancer affects 340–400 new patients in New Zealand each year.
There are important regional variations in the extent of testing for HER2-positivity,
and Maori and Pasifika women tend to present with later disease. Appendix 2
describes aspects of the epidemiology of HER2-positive early breast cancer in New
Zealand.
Trastuzumab is registered in New Zealand4 for the treatment of patients with
metastatic HER2-positive breast cancer, and also has provisional approval for the
treatment of HER2-positive early breast cancer following surgery and completion of
adjuvant chemotherapy; this latter indication is based on the results of, and the
treatment regimen used in, the HERA phase III clinical trial.5
Trastuzumab has been funded by DHBs for HER2-positive metastatic breast cancer
since 2002, and is available through DHB hospitals.† The funding of trastuzumab and
taxanes (paclitaxel and docetaxel) for metastatic breast cancer resulted from
PHARMAC taking over management of the ‘Cancer Basket’ of oncology medicines;
these medicines were determined by the Ministry of Health and DHBs and did not
undergo formal clinical or economic assessment by PHARMAC.

Trastuzumab for HER2-positive early breast cancer—treatment
regimens and available trial data
To date, adjuvant treatment of HER2-positive early breast cancer with trastuzumab
has been investigated in two broad treatment regimens:
1. ‘sequential treatment’—trastuzumab for 12 months following completion of
chemotherapy (anthracycline ± taxane);
2. ‘concurrent treatment’—trastuzumab for 9–10 weeks, or 12 months, started in
combination with taxane chemotherapy (either preceding or following
completion of anthracycline chemotherapy).
There have been five open-label randomised controlled trials (RCTs) reporting
outcomes for adjuvant trastuzumab against standard treatment in HER2-positive early
breast cancer to date6—HERA7 (12-month sequential), NSABP B318,9 (12-month
concurrent post-anthracycline), NCCTG N983110,11 (12-month sequential, or 12month concurrent post-anthracycline), BCIRG 00611 (12-month concurrent), and
FinHer12 (9-week concurrent pre-anthracycline).‡ Specific regimes studied in the
trials are briefly as follows (detailed in Appendix 3):
•
•

HERA—a three-arm open-label RCT comparing 12 months and 24 months sequential with
standard chemotherapy:
control (n=1693-1698§): Observation alone following completion of standard neoadjuvant or
adjuvant chemotherapy
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•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•

1 Year arm (n=1694-1703§): 12 months sequential trastuzumab treatment following completion
of standard neoadjuvant or adjuvant chemotherapy
2 Year arm (n=1694-1701§): 24 months sequential trastuzumab treatment following completion
of standard neoadjuvant or adjuvant chemotherapy
NCCTG N9831—a three-arm open-label RCT comparing sequential and concurrent trastuzumab
treatment with standard chemotherapy:
Arm A (control) (n= 979): 4 cycles of AC treatment followed by 12 weeks paclitaxel
Arm B (12 months sequential trastuzumab treatment) (n=985): 4 cycles of AC treatment
followed by 12 weeks paclitaxel and then 52 weeks trastuzumab
Arm C (12 months concurrent trastuzumab treatment) (n=840): 4 cycles AC followed by 12
weeks paclitaxel; trastuzumab started on day 1 of paclitaxel and continued for 12 months.
NASBP B31—a two-arm open-label RCT comparing concurrent trastuzumab treatment with
standard chemotherapy:
Control (n=1024): 4 cycles of AC treatment followed by 12 weeks paclitaxel
12 months concurrent trastuzumab treatment (n=1019): 4 cycles AC followed by 12 weeks
paclitaxel; trastuzumab started on day 1 of paclitaxel and continued for 12 months
BCIRG 006—a three-arm open-label RCT comparing concurrent trastuzumab treatment (with 2
different chemotherapy regimens) with standard chemotherapy:
Arm AC-T (control) (n=1073): 4 cycles of AC treatment followed by 4 cycles docetaxel
Arm AC-TH (12 months concurrent trastuzumab) (n=1074): 4 cycles of AC treatment followed
by 4 cycles docetaxel; trastuzumab started on day 1 of docetaxel and continued for 12 months
Arm TCH (12 months concurrent trastuzumab) (n=1075): 6 cycles docetaxel and carboplatin;
trastuzumab started on day 1 of docetaxel/carboplatin and continued for 12 months
FinHer—an open-label RCT comparing docetaxel with vinorelbine for the adjuvant treatment of
early breast cancer (n=1010). For the subset of women with HER2-positive cancers (n=232),
patients were further randomised to four arms comparing concurrent trastuzumab (with 2 different
chemotherapy regimens – docetaxel or vinorelbine) with docetaxel or vinorelbine chemotherapy
alone:
docetaxel + FEC, no trastuzumab (n=58): 3 cycles of docetaxel followed by 3 cycles of AC
docetaxel + FEC, trastuzumab (n=54): 3 cycles of docetaxel followed by 3 cycles of AC;
trastuzumab started on day 1 of docetaxel and continued for 9 weeks
vinorelbine + FEC, no trastuzumab (n=58): 3 cycles of vinorelbine followed by 3 cycles of AC
vinorelbine + FEC, trastuzumab (n=62): 3 cycles of vinorelbine followed by 3 cycles of AC;
trastuzumab started on day 1 of vinorelbine and continued for 9 weeks

The design and some results from these trials are summarised on the bpacnz website
(http://www.bpac.org.nz/magazine/2007/april/herceptin.asp), Adjuvant! online
(http://www.adjuvantonline.com/breasthelp0306/Trastuzumab.html) and in the tables
in Appendix 3, with the following table and figures summarising the primary efficacy
results in terms of disease-free survival (DFS):
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Table 1. Hazard ratios and absolute improvements in DFS by trial and regimen
type and across studies (PHARMAC analysis)
Trial

Sequential (trastuzumab post
taxane)

Concurrent (trastuzumab with taxane)

[n tmt/N tmt vs. n obs/N obs],

[n tmt/N tmt vs. n obs/N obs],

hazard ratio (95% CI), % absolute
improvement1 (minimal from 95% CI1)

hazard ratio (95% CI), % absolute improvement1

(HERA one-year treatment
arm, 12 mth f/up–interim
result)
HERA one-year treatment arm,
23 mth median f/up
NSABP B31

[127/1694 vs. 220/1693],

NCCTG N9831

[103/985 vs. 117/979],

0.54 (0.43-0.67), 5.5%
[218/1703 vs. 321/1698],

0.64 (0.54-0.76), 6.1% (3.9%)

0.87 (0.67-1.13), 1.5% (-1.5%)

joint analysis of N9831/B31
BCIRG 006 Arm AC-TH (36
mth year f/u)
Overall post-anthracycline
treatment
FinHer (pre-anthracycline
treatment) 36 mth f/u–interim

(minimal from 95% CI1)

[83/864 vs. 171/872],
0.45 (CI not reported; 2P=10-9), 10.0% (7.3%)
[50/808 vs. 90/807],
0.55 (CI not reported; 2P=0.0004), 5.0% (2.5%)
[134/1672 vs. 261/1679],
0.48 (0.39-0.59), 7.5% (5.8%)
[128/1074 vs. 192/1073],
0.61 (0.48-0.76), 6.0% (3.2%)

[321/2688 vs. 438/2677],

[262/2291 vs. 453/2235],

0.70 (0.61-0.81), 4.4%2 (2.7%)

0.53 (0.46-0.62), 6.9%2 (5.5%)

non-anthracycline, concurrent
(BCIRG 006 Arm TCH), 36
mth

[12/115 vs. 27/116],

0.42 (0.21-0.83), 12.8% (3.7%)
[142/1075 vs. 192/1073],

0.67 (0.54-0.83), 4.7% (1.8%)

Notes:
1. Absolute improvements in DFS are the differences between rates of disease recurrence in the
observation and treatment arms. Minimum absolute improvements derive from upper limits of
95% confidence intervals for calculated DFS relative risks.
2. Overall results for sequential treatment comprise the N9831 sequential (B) and HERA one
year trastuzumab arms compared with respective control groups (HERA 2-year median
follow-up results).
3. Overall results for concurrent treatment comprise N9831 concurrent (C), NSABP B31
trastuzumab and BCIRG 006 AC-TH arms compared with respective control groups. These
results are post-anthracyclines, and hence do not include concurrent treatment given in FinHer
(pre-anthracyclines), nor the non-anthracycline (carboplatin + docetxel + trastuzumab) Arm
TCH of BCIRG 006.
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Figure 1. Hazard ratios for disease recurrence by trial and regimen type and
across studies (PHARMAC analysis)
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Figure 2. DFS in adjuvant trastuzumab trials in HER2-positive early breast
cancer for untreated and treated groups, including minimum confident
improvements (PHARMAC analysis)
DFS without trastuzumab
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Altogether, the results to date from the RCTs indicate that adjuvant trastuzumab
confers a benefit in DFS and overall survival compared to standard chemotherapy,
reducing both disease recurrence and overall deaths by 5.6% and 2.5% respectively at
2.2 years median follow-up (mf/u) compared with standard chemotherapy alone— a
relative reduction of ~1/3rd compared with standard chemotherapy alone. All RCTs
showed statistically significant DFS gains (except N9831 sequential arm, Arm B),
with significant overall survival gains demonstrated in the joint B31/N9831 analysis
(published as the Romond paper10), BCIRG 006 and HERA trials. Further details of
the study results are provided in Appendix 4.
However, there are disparities in trastuzumab treatment efficacy between the studies,
i.e. differences in the HRs for DFS and overall survival between studies and regimens,
and differences in the ranges of the confidence limits for those HRs:
•

trials vary fourfold in hazard ratios for DFS (0.42 FinHer vs. 0.87 sequential
arm of trial N9831, i.e. 58% vs. 13% relative hazard reductions);

•

trials vary threefold in ranges of confidence limits (precision) (HERA 95% CI
0.54-0.76 vs. FinHer 0.21-0.83);

•

trials vary eightfold in DFS absolute improvements (N9831 sequential arm
1.5% at 1.5 years mf/u vs. FinHer 12.8% at 3 years mf/u); and
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•

trials vary 7% in minimum absolute improvements in DFS from trastuzumab
treatment (-1.5% for N9831 sequential arm at 1.5 years mf/u vs. 5.8% for
B31/N9831 concurrent arm at 2 years mf/u— derived from upper limit of the
95% confidence interval for calculated DFS relative risks).

Grouping together the results across the trials with similar treatment regimens, overall
(pooled) results for DFS vary between:
•

concurrent treatment pre-anthracycline HR 0.42 (0.21-0.83) with 12.8%
absolute risk reduction (minimum 3.7%) at 3.0 years mf/u;

•

concurrent treatment post-anthracycline HR 0.53 (0.46-0.62) with 6.9%
(minimum 5.5%) at 2.4 years mf/u; and

•

sequential treatment post-anthracycline HR 0.70 (0.61-0.81) with 6.1%
(minimum 2.7%) at 1.8 years mf/u (see Appendix 4).

In addition, the trials have a number of methodological issues that may affect their
validity. Results from all five trials reported to date have been preliminary (interim)—
all continue to follow-up patients, and none have met their preset target event accruals
for final analysis. It is difficult to assess the quality of two RCTs (B31 and N9831)
because reporting has been limited to either a published joint analysis for B31 and the
N9831 control and concurrent arms (Arms A and C) (Romond 200510)—with little
disaggregation into the separate studies11 or description of key validity aspects of the
separate studies—or a conference slideshow presentation for N9831.12 Results for
BCIRG 006 also have been limited to conference slideshow presentations.13 All trials
are open-label in design (unblinded), and allocation concealment methodology is not
reported adequately (except for FinHer)—where inadequate or unclear allocation
concealment has been associated with 30-40% larger estimates of treatment effects13
Finally there is variable reporting of compliance, contamination and co-intervention
between the studies. Further details on the quality of the trials are available in
GATE14 appraisals undertaken by EPIQ at
http://www.health.auckland.ac.nz/population-health/epidemiologybiostats/epiq/critical_appraisal_library/Herceptin15**
Importantly, the result for the N9831 sequential arm (Arm B)—no statistically
significant benefit of 12 months sequential trastuzumab over standard chemotherapy,
HR 0.87 (95% CI 0.67-1.13)—raises questions about the efficacy of 12-month
sequential trastuzumab and its place as the perceived ‘standard of care’. Trials
examining trastuzumab as concurrent therapy (i.e. trastuzumab in combination with a
taxane for 9–10 weeks or 12 months) consistently report better results in terms of DFS
than sequential trastuzumab. The results of the FinHer trial to date appear to be
comparable to those of the longer treatment regimens, although statistically
significant overall survival gains have not been demonstrated to date (see Appendix
4).
Overall, the information available to date from all the clinical trials examining the use
of trastuzumab for HER2-positive early breast cancer indicates that the optimal
treatment schedule and duration of treatment for trastuzumab has not yet been
determined. Appendix 4 describes this in depth. PTAC has reiterated that there is still
uncertainty about the best way to administer trastuzumab in terms of optimal
treatment duration, dose and schedule (sequential to, or concurrent with,
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chemotherapy, before or after anthracyclines); minimising cardiovascular toxicity;
and long-term clinical outcomes (fully minuted in Appendix 5).

PHARMAC and its decision-making processes
The Pharmaceutical Management Agency (PHARMAC) is the government agency
that, under the New Zealand Public Health and Disability Act 2000, is responsible for
securing the best health outcomes reasonably achievable from medicines within the
funding provided (the allocated pharmaceutical budget). PHARMAC applies nine
decision criteria when making pharmaceutical funding decisions
(http://www.pharmac.govt.nz/who_are_pharmac.asp), has a fixed budget, and
integrates clinical and economic assessment to help determine the next best use of this
funding.
PHARMAC’s role is to allocate taxpayer funds efficiently and ensure medicines are
assessed comparably to result in fair funding decisions. Cost-effectiveness and
budgetary impact (determining the relative value for money of a proposal in order to
achieve best health gains from the budget available) are two of PHARMAC’s nine
decision criteria (http://www.pharmac.govt.nz/who_are_pharmac.asp). The way that
PHARMAC has considered funding of the 9-week option for trastuzumab is no
different to any other targeting means that PHARMAC uses to get the best health
gains for a given medicine and ensure that other patient groups are not denied other
treatments.
PHARMAC relies on objective advice from its clinical advisory body, the
Pharmacology and Therapeutics Advisory Committee (PTAC)
(http://www.pharmac.govt.nz/ptac.asp), on pharmaceutical agents and their benefits
(section 50(1)(a) New Zealand Public Health and Disability Act 2000). Full minutes
of relevant discussion about trastuzumab at the February, May, August and November
2006 and February 2007 meetings of PTAC are attached as Appendix 5.
PHARMAC has an established consultation process for proposed changes to the
Pharmaceutical Schedule. PHARMAC consults (and is required to consult) with
sections of the public that, in PHARMAC’s view, may be affected by decisions on
those matters (including relevant clinical and patient groups)16,17 to ensure it has all
necessary information before making a decision. PHARMAC consulted with
interested parties on whether or not to fund the 9-week concurrent trastuzumab
regimen (http://www.pharmac.govt.nz/pdf/200307) over a 3 week period during
March/April 2007.

Nine-week trastuzumab regimen concurrent with docetaxel will be
funded from 1 July 2007
Following consultation, PHARMAC recently announced funding for trastuzumab for
HER2-positive early breast cancer when administered for 9 weeks concurrently with
taxane chemotherapy. Because in the FinHer14 regimen docetaxel was the taxane of
choice, PHARMAC has also approved funding for docetaxel for early breast cancer
when given concurrently with trastuzumab; paclitaxel is already funded for node
positive early breast cancer.
The 9-week concurrent regimen is considered by PHARMAC to be clinically
effective and cost effective in terms of improving DFS, and affordable for DHBs in
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terms of drug and resource costs. PTAC considered that the information on short term
trastuzumab treatment from the FinHer and ECOG E219818 trials suggested that
comparable health gains, and possibly less cardiac toxicity, could be achieved with a
shorter trastuzumab treatment regimen compared with 12 month treatment regimens.
The Committee also considered that the FinHer results cast doubt over the optimal
duration/timing for administration of trastuzumab; and that numbers of patients
treated were not insignificant and the data were valuable. Having taken into account
the views of its Cancer Treatments subcommittee (CaTSoP),†† PTAC recommended
the 9-week regimen be funded with a high priority (fully minuted in Appendix 5).
The shorter duration concurrent regimen for adjuvant trastuzumab in the FinHer
study14 was based on the concept of trastuzumab acting synergistically when given
concurrently with taxane chemotherapy,19 as suggested by data from the use of this
combination in the metastatic disease setting.20 Subsequently, this hypothesis has also
been supported by the trial N9831 comparison of sequential vs. concurrent
administration of trastuzumab.12 In theory, this short duration regimen may also be
safer for patients in terms of cardiotoxicity risks, since trastuzumab is administered at
a low overall dose and prior to cardiotoxic anthracycline chemotherapy‡‡—
administration of trastuzumab in combination with taxane chemotherapy following
completion of anthracycline chemotherapy is associated with higher risks of cardiac
toxicity than other treatment regimens.
The efficacy results (DFS in the HER2-positive groups treated with trastuzumab
compared with no trastuzumab) of the FinHer trial demonstrate that administration of
9 weeks of trastuzumab concurrent with chemotherapy is effective in the treatment of
HER2-positive early breast cancer (HR 0.42 (95% CI 0.21-0.83), absolute benefit
13.5% at 3 years mf/up), and PTAC considered these health gains comparable to the
HERA trial results.
The evidence to support the 9-week concurrent regimen is sufficient in itself to justify
funding. In short, advantages with the regimen are:
1. the 9-week concurrent regimen as examined by the FinHer trial gives
statistically significant comparable results in terms of DFS to longer duration
treatments (FinHer HR for DFS 0.42 (0.21-0.83))§§;
2. an estimated 15-20% more patients will be able to be treated by the 9-week
concurrent regimen—because with the 9-week concurrent regimen patients are
not exposed to their cardiotoxic anthracycline chemotherapy before initiating
trastuzumab treatment***;
3. PHARMAC’s cost-effectiveness analysis21 (available at
http://www.pharmac.govt.nz/pdf/030307c.pdf) indicates that the 9-week
concurrent regimen is, under fairly conservative assumptions with respect to
the extent and duration of trastuzumab benefits, relatively cost-effective
($14,500-$16,500 per QALY). Trastuzumab in this setting is therefore
considered to be as, or more, cost-effective than many other medicines
PHARMAC has funded or is considering funding. Further, the 9-week
concurrent treatment regimen is likely to be at least four times more costeffective than the 12-month sequential regimen (50 QALYs per million spent
for the 9-week regimen, 12.5 QALYs per million spent for the 12-month);
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4. the shorter timeframe and fewer infusions will be easier for DHBs to deliver,
and will have fewer impacts on DHBs’ continuation of existing services
(including reduced resources required to monitor cardiac function and
provision of infusion services) than the 12-month sequential regimen; and
5. the 9-week concurrent regimen may be less cardiotoxic than long duration
regimens, although this requires further data for confirmation.†††
Patients may also benefit from the convenience of the shorter timeframe and fewer
infusions.
Some parties have questioned the reliability and validity of the 9-week concurrent
trastuzumab regimen—because of the small sample size; use of vinorelbine (not
docetaxel) in half of the patients; statistically non-significant results for overall
survival at this time (HR 0.41(0.16-1.08)); and the evidence for short duration
treatment being limited to this one study. These issues are canvassed in Appendix 4,
but it is noted here that:
•

the large effect on DFS with FinHer’s shorter duration concurrent treatment
regimen ensured statistical significance despite small patient numbers (and
‘many treatments are funded with a lesser degree of certainty’27);

•

the hazard ratio for DFS in FinHer is similar to that for the combined data
from trials of the 12-month sequential regimens (HERA and Arm B of N9831)
across all ranges of confidence, suggesting results little different for FinHer
despite smaller numbers—the minimum extent that disease recurrence can
confidently be expected to reduce in FinHer was 17% (from the upper CI for
HR of 0.83, above), compared with 19% for 12-month sequential treatment
overall (HR 0.70 (0.61-0.81)‡‡‡;

•

informal post-hoc subgroup analysis of patients treated with docetaxel and
trastuzumab (compared with docetaxel alone) reveals persisting statistical
significance for the combination of trastuzumab and docetaxel, despite a
halving of patient numbers;

•

overall survival may emerge to become statistically significant (a strong trend
in data published to date) once the 5 year median follow-up data for FinHer
become available, expected this year; and

•

the concept of shorter duration treatment is supported by the unpublished
results of a pilot study, ECOG E2198,18 which compared 12-month and 10
week trastuzumab regimens given concurrently with paclitaxel, where the
regimens have shown similar outcomes at 5 years follow-up.

PTAC’s view was that the number of patients treated in the FinHer study was not
insignificant and that the data from this trial were valuable (fully minuted in
Appendix 5).

Practical aspects of the 9-week concurrent trastuzumab regimen
Details of how the subsidy rules will be amended in the Pharmaceutical Schedule can
be found on the PHARMAC website at http://www.pharmac.govt.nz/pdf/030307b.pdf
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The funded 9-week concurrent treatment regimen is not covered by the current New
Zealand Datasheet for trastuzumab. Trastuzumab has provisional consent in New
Zealand for HER2-positive early breast cancer when administered as sequential
treatment (i.e. ‘… following surgery and completion of adjuvant chemotherapy’),
based on the 12 month data from the HERA trial.7 Therefore, prescribers of the
funded regimen must be aware of, and comply with, the provisions of section 25 of
the Medicines Act 1981.22,23 §§§
Of note, the Australian indication for trastuzumab is for ‘in association with
chemotherapy’ and allows for 12 months sequential, 12 months concurrent or 9 weeks
concurrent treatment regimens to be used.24 The Australian Product Information
dosing section states that the optimal dosage regimen and treatment duration have not
been defined, and that favourable risk/benefit ratios have been demonstrated with the
regimens of the HERA trial, B31/N9831 trials and the FinHer trial.

Twelve-month sequential treatment is not presently a funding option
The 12-month sequential regimen (as per HERA7 and the current NZ datasheet6) has
not been approved for funding by PHARMAC and DHBs for reasons relating to the
uncertainty surrounding long term clinical benefits and risks21,25,26 the high budgetary
impact, effects on DHB services provision, and its associated relatively high cost per
quality adjusted life year (QALY)**** (i.e. the proposal was relatively poor value for
money compared with other pharmaceutical funding options). In August 2006 PTAC
recommended that 12-month sequential treatment with trastuzumab be declined, for
similar reasons (fully minuted in Appendix 5).
In short, the 12-month sequential regimen does not provide the level of, and certainty
about, health benefits that PHARMAC would expect to get from spending $25 million
per annum compared with other investment options.8,21 ††††
To date no new information has emerged to suggest that funding the 12-month
sequential regimen is a viable option for PHARMAC or DHBs. In fact the already
significant questions over the extent that sequential treatment prevents recurrence
have only increased:
•

In particular, the disease free survival gain in the HERA trial at 2 years’
median follow-up was less than that reported at the 12 month interim followup (the HERA DFS 12-month mf/u hazard ratio was 0.54 (95% CI 0.430.67)7; 2-year mf/u HR 0.64 (0.54-0.76)9)—a reduction that was statistically
significant on testing for interaction by time (p=0.02).‡‡‡‡ This translates into
an 8.3% absolute difference in DFS at the 12-month mf/u, reducing to 6.1% at
23-months’ mf/u—leading to doubt around the durability of efficacy of this
regimen.27 (see Appendix 4).

•

Furthermore, there are concerns raised by the unpublished28 results of the
unplanned interim analysis of the sequential treatment arm of the N9831
trial.12 These results indicated, despite large numbers in this part of the study
(n=1964 compared in the sequential and comparator arms), no statistically
significant benefit for sequential trastuzumab over standard chemotherapy
(HR 0.87 (0.67-1.13)12 (also Appendix 4). The median effect on DFS in the
sequential arm of N9831 was comparatively small (the 0.87 HR, i.e. a 13%
relative hazard reduction).
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In addition, other questions over the long-term impact of demonstrable cardiac
toxicity still remain (also Appendix 4). The impact of possible long-term cardiac
effects should not be disregarded when it is likely that 70% or more of women with
HER2-positive early breast cancer will still be alive at 10 years with standard
adjuvant chemotherapy regimens without trastuzumab (see Appendix 1).
It has been suggested that the apparent waning of efficacy in HERA is due to crossover contamination, where patients in the placebo-arm were offered trastuzumab
treatment, in a non-randomised fashion, once the 12-month DFS results emerged.
However, in the 23-months’ median follow-up publication, Smith et al.9 reported that
results from a censored analysis (where cross-over patient data were removed) (DFS
HR 0.63) were much the same as those from the intention-to-treat analysis (ITTA;
DFS HR 0.64). Therefore, this waning in efficacy cannot be explained simply by
cross-over contamination alone. Importantly, this cross-over has limited the ability of
this study to examine longer-term outcomes for 12 months’ sequential trastuzumab
compared to standard chemotherapy, because the standard chemotherapy arm has
largely been lost, possibly to a point where longer-term comparison questions from
this study can never be resolved.
Hence, the now apparent lack of significant benefit in the unpublished results from
part of trial N983110,12 and the reduced effect after 23 months’ median follow-up from
HERA7,9 means that PHARMAC's original estimate of the cost-effectiveness of the 12
month sequential regimen may have been overly optimistic (base case NZ$70-80,000
per QALY).21 A formal update of the PHARMAC cost utility analysis of the 12month sequential regimen21—including the recently published overall survival data
from the HERA 23 month median follow up9—would be unlikely to show
trastuzumab treatment to be any more cost-effective than suggested by the original
analysis, as the majority of changes would disfavour trastuzumab. Therefore,
PHARMAC has not formally updated the original analysis of the 12 month sequential
trastuzumab regimen. Further details are available on the PHARMAC website at
http://www.pharmac.govt.nz/pdf/030307e.pdf (an appendix to the PHARMAC
technology assessment report for trastuzumab21).
Further publications arising from these two studies, including the third arm of HERA
where patients were given 2 years of trastuzumab and longer term follow-up
outcomes, are awaited with interest.28,29

Trastuzumab around the world
A number of other countries have approved funding for trastuzumab, using a 12month treatment regimen. In most of these countries, assessment of funding a
medicine is limited to the licensed indication which is largely dictated by data
provided by, and supported by, the supplier. The licensed indications for trastuzumab
treatment regimens vary throughout the world. In the United States, where
trastuzumab is marketed by Genentech, trastuzumab is approved for use in
combination with taxane chemotherapy (concurrent treatment).30 In Europe, however,
it is registered for 12 months treatment after completion of all chemotherapy
(sequential treatment). Alternatively, in Australia there are a number of options for
using trastuzumab including long and short duration, and using it concurrently with,
or sequentially to, taxane chemotherapy.24
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Funding for cancer treatments in New Zealand takes place within DHBs’ budgets, so
choices have to be made about how to allocate spending most efficiently.31 Most other
countries, including the United Kingdom and Australia, do not appear to have such
direct budgetary constraints and associated prioritisation processes. The fact that other
OECD countries fund 12 months Herceptin is not in itself a reason for New Zealand
to follow-suit; funding decisions need to be made within countries’ own decisionmaking frameworks, priorities and healthcare environments. Different countries have
differing funding mechanisms and levels of governance and process, from ‘no
assessment required’ (with associated opaque trade-offs) to more comprehensive
decision-making and explicit prioritisation systems. PHARMAC relies on its
established process and Decision Criteria when making funding decisions.
In the UK, the National Institute for Health and Clinical Excellence (NICE) makes its
recommendations independent of budgetary considerations.32 However, debate in the
UK is now suggesting that funding of 12 months trastuzumab is forcing the National
Health Service to cut the funding from other health services, underlining the need to
make careful choices.33 Trastuzumab underwent inaugural assessment under NICE’s
single technology appraisal process, where (contrary to standard appraisals) evidence
is provided solely by the supplier34 (where for instance the FinHer data and the
unpublished N9831 sequential data were not provided26). One commentary has stated
that NICE might never have deemed the 12-month sequential (HERA) schedule to be
cost effective had FinHer been assessed as a comparator.27
Similarly, it is not readily apparent from information to date whether other countries
have carefully weighed up the 9-week concurrent versus 12-month trade-off. This is
not to judge those decisions—each country will decide what is right for them—but
meaningful comparison of New Zealand’s approach to other countries needs to know
whether the trade-off has been explicitly considered. At present, no such meaningful
comparison seems possible.
PTAC’s view on trastuzumab for early breast cancer has differed from those of
clinical committees in other countries. There has been a strong emphasis by PTAC
and PHARMAC on the uncertainty with the current clinical evidence27 and
corresponding impact on future outcomes, given the cost. PTAC also took into
account both the 12-month regimen’s unfavourable cost effectiveness compared to
other funded medicines or medicines awaiting funding, and the practical implications
for DHBs of administering this medicine under a 12-month regimen. In several
countries, commitments were made to fund trastuzumab for HER2-positive early
breast cancer prior to its evaluation by the European Agency for the Evaluation of
Medicinal Products (EMEA) and assessment by the relevant technology appraisal
agencies.35
This is not the first time New Zealand has chosen a different path to other countries.
For instance PHARMAC declined to fund COX-2 inhibitors in 2004 because of
concerns over both safety and cost—a stance better understood with time.36

Conclusion and final comments
This paper describes PHARMAC’s clinical and economic considerations for
trastuzumab for HER2-positive early breast cancer. Like all funding decisions, a wide
range of factors are relevant and important to inform decision-making. While some
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may argue that clinical effectiveness alone is what is important, the reality of funding
decisions in a cost constrained environment (where Health dollars are not infinite) is
that clinical effectiveness must be considered alongside other relevant decision
factors. Such factors include economic and practical considerations, and comparison
with other health opportunities—the very basis for PHARMAC’s nine Decision
Criteria. Hence clinical and funding imperatives are inextricable to PHARMAC’s
decision making.
A comparison of the 12-month sequential and the 9-week concurrent trastuzumab
regimens, in terms of both opportunity cost (costs of trastuzumab and impacts on
DHB services related to administration) and cost-effectiveness, is included in
Appendix 6.
With the funding of the 9-week concurrent regimen, DHBs and PHARMAC have
sought a practical and workable solution to enable subsidised access to an effective
trastuzumab treatment for HER2-positive early breast cancer patients. DHBs support
the funding of 9-week trastuzumab, and have stated the $6 million per annum overall
cost (which includes drug cost and administration costs) of providing this regimen to
be viable.
There is need for women with HER2-positive early breast cancer to be able to fully
and readily access this fully funded option for trastuzumab. However, simply listing
trastuzumab on the Pharmaceutical Schedule in this setting will not necessarily reduce
the regional variations in testing for HER2-positivity that already occur, nor improve
ethnic disparities—where current health inequalities have existed37 before and
regardless of the availability of trastuzumab (Appendix 2). Health need, the
availability of other treatments and the Government’s priorities for health funding
(which include cancer) are also included in PHARMAC’s decision criteria; as with
breast cancer, there are other areas of high need that also need to be considered when
assessing competing funding choices (see Appendix 1).
PTAC considers that more clinical research is needed to determine if long duration
concurrent treatment (12 months) is more efficacious than short duration concurrent
treatment (9 weeks), and has recommended that a comparative study should be
performed (Appendix 5). PHARMAC remains open to the possibility of funding
longer regimens of trastuzumab, if data indicate that funding would not result in
unacceptable opportunity costs. To this end, PHARMAC has already committed
funding for international efforts (the SOLD trial) to resolve the question of optimal
duration,38§§§§ given the lack of direct head-to-head comparative evidence for the
superiority of either 9-week or 12-month regimens.
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Endnotes:
* In July 2006, PHARMAC decided not to fund the 12-month sequential regimen at that time. There is
uncertainty about the long-term treatment benefits in relation to the very high cost and impact on
hospital services. This uncertainty has implications for future treatments measured against (or added to)
standard-of-care regimens that include 12-months of sequential trastuzumab in the clinical trial setting.
PHARMAC was asked by the supplier to make a decision on funding 12-month trastuzumab
predominantly on the basis of the results of the HERA trial’s interim report of the effects of 1-year’s
sequential treatment after 12 months median follow-up (Piccart-Gebhart et al NEJM 20057). PTAC
raised a concern over the durability of response and the long-term balance of safety and efficacy.
PHARMAC had concerns over the uncertainty from a cost-effectiveness point of view for such a
relatively large investment in a pharmaceutical (around $25m per annum out of a total cancer spend of
about $50m per annum), in relation to PHARMAC’s legal responsibility to ‘secure for eligible people
in need of pharmaceuticals, the best health outcomes that are reasonably achievable from
pharmaceutical treatment and from within the amount of funding provided’ (s47 NZPHD Act 2000).
According to PHARMAC’s analysis, in order for 12-month trastuzumab to be considered cost-effective
in comparison with other pharmaceuticals being considered for funding, the response would have to be
durable and become progressively better over time. This finding was consistent with the result of other
international analyses.26 8
† Currently docetaxel and paclitaxel are funded and available through DHB hospitals for metastatic
breast cancer (Stage IV), and paclitaxel for node-positive early breast cancer.
‡ A sixth study, ECOG E2198 (Sledge et al. SABCS 200618), which compared 12 months with 10
weeks trastuzumab given concurrently with paclitaxel, was presented as a poster at the San Antonio
Breast Cancer Symposium in 2006; however this study has not reported outcomes against standard
treatment.
§ Numbers of patients in the study arms reported in the HERA trial differ between the first (12-month
median follow-up) and second (23-month median follow-up) interim publications of the trial (PiccartGebhart et al. NEJM 2005, Smith et al. Lancet 2007)
** PHARMAC commissioned Dr. Susan Wells, Senior Lecturer in Clinical Epidemiology at EPIQ
(Effective Practice, Informatics & Quality Improvement www.epiq.co.nz), University of Auckland to
further critically appraise the five relevant clinical trials (HERA, B31, N9831, BCIRG006, and FinHer)
using the full Graphic Appraisal Tool for Epidemiology (GATE) framework
(http://ebm.bmj.com/cgi/content/full/11/2/35), in order to summarise and independently assess the
strength and quality of all the available relevant RCTs.
Dr Wells obtained both specialist clinical epidemiological peer review and specialist oncologist content
review of each of the GATE appraisals. The analysis was restricted to critically appraising the five
individual RCTs as published or otherwise reported; it was not intended to integrate the
epidemiological evidence with patient preferences, policy issues or clinical considerations, nor provide
a meta-analysis or systematic review or other formal policy advice.
†† The CaTSoP recommended that, in the absence of availability of funding for 12-months treatment,
9-week treatment would be reasonable and gave this recommendation a high priority. The
subcommittee did however wish to emphasise that this recommendation was strongly based on
financial considerations, since the subcommittee had more confidence in the 12-month treatment
results.
‡‡ “Hypothetically, all (or almost all) breast cancer cells need to be eradicated for cure. Concomitant
administration of the most effective agents available is an obvious strategy to achieve complete
eradication of all subclinical cancer. Based on in vitro data, the combination of trastuzumab and
docetaxel may be one of the most synergistic ones of all the trastuzumab combinations available to
date. These in vitro findings are supported by the clinical data suggesting high activity of the docetaxel
plus trastuzumab regimen in the adjuvant, preoperative systemic, and metastatic setting. Long duration
of adjuvant administration of single-agent trastuzumab might also result in cancer cell eradication and
gradual death of dormant cancer cell populations, although the bulk of evidence suggests that

NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2593/

Page 94 of 128
© NZMA

trastuzumab administered in combination with chemotherapy is more effective that trastuzumab given
as a single agent.” (Joensuu – SOLD protocol)
§§ The efficacy results of the FinHer trial suggest that concomitant administration of trastuzumab with
docetaxel is effective in the treatment of HER2-positive early breast cancer. In the FinHer study
trastuzumab was administered weekly concomitantly either with 3-weekly docetaxel or weekly
vinorelbine, followed by 3 cycles of FEC in each arm. Docetaxel improved recurrence-free survival as
compared to vinorelbine (hazard ratio 0.58, 95% CI 0.40 to 0.85), and trastuzumab improved
recurrence-free survival as compared to the same chemotherapy administered without trastuzumab
(hazard ratio 0.42, 95% CI 0.21 to 0.83). During a median follow-up time of 3 years these treatments
were not associated with detectable cardiac toxicity. The data suggest that the combination of docetaxel
plus 9-week concomitant trastuzumab is effective and well tolerated in the treatment of HER2-positive
breast cancer.
*** More patients would be eligible for trastuzumab under the FinHer regimen than the 12 month
HERA sequential regimen or Romond (B31, N9831 Arm C) concurrent regimen, because patients
receive their cardiotoxic chemotherapy (anthracycline) after trastuzumab in the 9-week regimen,
therefore, more patients would be expected to meet the cardiac inclusion criteria required for
trastuzumab treatment. Using the methods and base assumptions used in the KCE 2006 report (pages
51, 72), applying excess rates of LVEF decline (sourced from Romond 2005, etc.–see KCE 20068) to
age-specific New Zealand HER2+ve breast cancer registration data (Cancer Register breast cancer
registrations August 2001-December 2005, obtained from NZHIS) means potentially 18% more
patients would be able to receive trastuzumab treatment with the 9-week concurrent regimen as per
FinHer compared with 12-month sequential or concurrent treatment regimens.

year 2005 breast cancer registrations
all
(early breast cancer)
HER2+ve
% HER2+ve / all CAB
aged <80, HER2 +ve CAB
HER2+ve CAB, aged <80 / all ages
(all CAB, aged <80)
aged <80, % HER2 +ve / all CAB
year 2005 HER2+ve CAB aged <80
(figure used in DHB CEO paper mid-2006)
excl pre-existing CVD
all (incl pre-existing CVD)
w/o LVEF <50%, pre-AC
w/o LVEF <50%, post-AC
extra pts without LVEF, no pre-AC
% extra pts without LVEF, no pre-AC

NZ HER2
2389
2274
385
16%
364
95%
2095
17%
314
347
364
355
301
55
18%

††† The low cardiotoxicity observed in FinHer could also be explained by the relatively low
cumulative total dose of 180 mg/m2 epirubicin while the maximum tolerated cumulative dose of
epirubicin is around 720mg/m2. In the B31/N9831 studies doxorubicin was administered at a
cumulative dose of 240 mg/m2 while its maximum tolerated cumulative dose is only 500 mg/m2.
Epirubicin is generally presented as a less cardiotoxic agent compared with doxorubicin. The KCE
report8 states that in terms of cardiotoxicity that no conclusions however can be drawn on the relative
importance of the trastuzumab anthracycline treatment order, on the duration of trastuzumab
administration, nor on the type of anthracycline and its dose. Multiple variables differ between the preand post-anthracycline regimens studied.
‡‡‡ The minimum extent that disease recurrence can confidently be expected to reduce in FinHer was
17% ((HR 0.42 (95% CI 0.21-0.83), hence minimum relative hazard reduction (RHR) = 1-0.83 = 0.17).
This compares with a 19% minimum extent that disease recurrence can confidently be expected to
reduce with 12-month sequential treatment (combined HERA 23-month median follow-up and N9831
Arm B data overall HR 0.70 (0.61-0.81), hence minimum RHR =1-0.81 = 0.19)
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§§§ Section 25 of the Medicines Act 1981 allows the practitioner to "procure the sale or supply of any
medicine" for a particular patient in his or her care. "Any medicine" includes approved and unapproved
medicines. The Act puts no restriction on the use of a medicine, even in a situation in which it is
contraindicated. However, whether the practitioner uses approved or unapproved medicines, they must
provide care of an adequate professional and ethical standard. Clinicians need to obtain informed
consent from their patients for such ‘off-indication’ use.
Section 25 prescribing is not unusual in oncology or other areas of medicine, with rates stated to be up
to 40% in adults and up to 90% in paediatric patients.23. Routine off-label use can be justified if there is
high-quality evidence supporting efficacy or effectiveness.23 There are already a number of unapproved
indications present in the Pharmaceutical Schedule listings for cancer treatments.
The evidence required to make a funding decision is not necessarily the same as that required to
instigate a Datasheet change. In the context of a funding decision, PHARMAC considers that the level
of evidence for 9-week concurrent trastuzumab, when combined with other decision criteria, does
justify giving clinicians and patients the choice to access a funded treatment under Section 25. There
would be no compulsion on oncologists or their patients to exercise that choice. The evidence required
for a change to the Datasheet may need to be different, since the Datasheet dictates the supplier and
Medsafe liabilities with respect to a product.
With any product there is a continuum of data, ranging from weak data in some settings, to statistically
strong and repeatable data in other settings. Decisions regarding different applications of this
continuum of data are based on different ‘hurdles’ for levels of evidence. For example Section 29 and
Section 25 of the Medicines Act 1981 specifically aim to permit clinicians to use their discretion where
they consider that the available evidence justifies prescribing a drug for a particular patient outside the
Medsafe approved indication. In some cases it appears that evidence will simply not have been made
available to the regulator to enable Datasheet changes.
**** A QALY (quality-adjusted life year) is a standard economic measure that considers how
treatment affects patient quality of life and quantity of life; QALYs combine the effects of changes in
the length and quality of life that result from treatment. The difference in net costs and QALYs
between treatments informs the relative cost-effectiveness of an intervention, with a lower cost per
QALY being more cost-effective. For further details, see PHARMAC’s Prescription for
Pharmacoeconomic Analysis at http://www.pharmac.govt.nz/pharmo_economic.asp
†††† PHARMAC’s indicative cost-utility analysis for 12-month trastuzumab suggested relatively poor
quality adjusted survival benefits and nominal savings to DHBs, at $70-80,000/QALY base case. This
analysis showed a large range of plausible outcomes, largely due to the uncertainty surrounding
duration of benefit and untreated disease progression. However, none of the plausible outcomes gave
sufficient confidence that 12 months of trastuzumab treatment would be a cost-effective use of health
funds compared with other investments.
‡‡‡‡ PHARMAC analysis of the two HERA publications (Piccart-Gebhart 2005, Smith 2007).
The 23-month median HERA f/u (Smith 2007) comprises cumulative hazards over the entire 23
months, with 218+321=539 first disease recurrence events—in turn comprising events and hazards
reported as accruing by the first 12 months median f/u (Piccart-Gebhart) (127+220=347 events) and
then the complement of events for the remaining time period (539-347=192), i.e. events occurring in
the time since the first analysis. Analysis therefore involves subtracting events recorded as accruing in
the first time period (12 months median follow-up) from the cumulative events recorded as accruing
over the whole time period analysed to date (23 month median follow-up). This derives numbers of
events occurring in the time since the first analysis, in order to calculate period-specific rates and
relative risks. In turn this allows testing for statistical interaction (comparing the two time periods)
using standard binomial methods (Matthews & Altman BMJ 1996
http://www.bmj.com/cgi/content/full/313/7061/862, Altman & Bland BMJ 2003
http://www.bmj.com/cgi/content/full/326/7382/219). See Appendix 4 for further details.
§§§§ The Synergy or Long Duration (SOLD) study will assess the incremental efficacy and risks of
adding an extended period of sequential trastuzumab to a short course of concurrent therapy (prior to
anthracyclines) in HER2-positive early breast cancer. The trial, planned to enrol 3,000 patients
internationally and follow them for at least 5 years, will compare 9 weeks’ trastuzumab, concurrent
with chemotherapy (the FinHer regimen), compared with an additional 42 weeks of trastuzumab.
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Necrotizing gingivitis: a possible oral manifestation of
ticlopidine-induced agranulocytosis
Rama Krsna Rajandram, Roszalina Ramli, Fadzlina Karim, Roslan Abdul Rahman,
Leong Chooi Fun
Abstract
Agranulocytosis is a rare complication of ticlopidine and can be life-threatening. We
report a case of ticlopidine-induced agranulocytosis and neutropenia (neutrophil count
of 0.1 × 109/L) with necrotizing gingivitis in a 54-year-old Malaysian-Chinese female.
She was started on ticlopidine 250 mg twice daily 3 weeks prior to this hospital
admission. We started her on intravenous metronidazole and amoxicillin and
clavulanic acid (Augmentin) and concurrently stopped ticlopidine. A series of clinical
and laboratory investigations were carried out and a final diagnosis of necrotizing
gingivitis possibly secondary to agranulocytosis was made. The patient was
discharged home after 2 weeks of hospitalisation.
Necrotizing gingivitis (NG) or also known as necrotizing ulcerative gingivitis is an
acute opportunistic infection of the gingiva. Treponema spp, Selenomonas spp,
Prevotella intermedia, Borrelias, Gram-positive cocci, beta-haemolytic group B
streptococci, and Candida albicans were all shown as significant bacteria in the
pathogenesis of this condition.1,2
Agranulocytosis is a rare haematological condition defined as profound decrease in
the number of neutrophils in the circulating blood i.e. less than 0.5 × 109/L and it can
be a serious and life-threatening side effect of ticlopidine.3
We report an unusual case of NG which may be secondary to agranulocystosis
induced by ticlopidine.

Case report
A 54-year-old Malaysian-Chinese female was referred to the Oral and Maxillofacial
Surgery Clinic because of generalised gingival and teeth pain associated with
recurrent fever, difficulty in swallowing, and reduced appetite for 1 week. A diagnosis
of acute necrotizing gingivitis (NG) was made based on the clinical appearance of
very inflamed gingiva with ulcers particularly on the papilla (Figure 1).
The patient had difficulty speaking and eating. Her past medical history included sick
sinus syndrome for which she had a cardiac pacemaker inserted 4 months prior to this
admission. She was also previously diagnosed with hypertension, bilateral knee
osteoarthritis, gastritis, and hepatitis B. She was on verapamil 40 mg three times daily
for the past 7 years and ticlopidine (Ticlid) 250 mg twice daily which was started
about 3 weeks prior to this admission.
She was started on intravenous amoxicillin and clavulanic acid (Augmentin) 1.2 g and
metronidazole (Flagyl) 500 mg, empirically. She was also advised to use
chlorhexidine mouthwash (0.12%).
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Blood culture revealed Staphylococcus coagulase negative and Gram-positive cocci
while a swab taken from the gingiva showed a mixture of Gram-positive cocci, Gramnegative rods, and pus cells.
Full blood count on the day of admission showed total white cell count of 0.6 × 109/L,
neutropenia, 0.1 × 109/L and lymphopenia, 0.4 × 109/L. She was also diagnosed with
hypochromic microcytic anaemia associated with iron deficiency anaemia with her
haemoglobin level at 7.4 g/dL. Her full blood picture reported hypochromic
anisopoikilocytosis with the presence of pencil cells and rouleux formation (Figure 2)
Figure 1. Photograph showing
necrosis of the interdental papilla

Figure 2. Full blood image showing
hypochromic anisopoikilocytosis with
the presence of pencil cells
(×
×100 magnification; Wright-Giemsa
stain)

Her platelet level gradually declined from 154 to 22 × 109/L.
Her C-reactive protein and erythrocyte sedimentation rate (ESR) were increased to
27.55 mg/L and 123 mm/hour and her procalcitonin level was respectively high,
0.6842.
In view of progressive worsening of her cytopenias, ticlopidine was withheld. Bone
marrow aspiration was then carried out and showed an increase in plasma cells with
some showing flame-shaped, binuclearity, occasional plasmablast, and severe
suppression of granulopoiesis, which was suggestive of multiple myeloma. A full
work-up—including serum immunoglobulin, skeletal survey, serum calcium, serum
protein electrophoresis and urine protein electrophoresis—was performed. Her
skeletal survey, however, did not show any lytic lesions.
Her serum protein electrophoresis showed an increased polyclonal in the gamma
globulin but there was no paraprotein detected. Urine protein electrophoresis also
revealed no Bence-Jones protein. Serum immunoglobulin demonstrated
panhypergammaglobulinaemia which is consistent with acute infection.
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Based on the clinical and laboratory investigation results, a final diagnosis of NG
possibly secondary to agranulocytosis (most likely ticlopidine-induced) was made.
After two weeks of hospitalisation, the patient’s condition progressively improved
and her white cell count showed towards an increasing trend—i.e. total white cell
count 5.6 × 109/L, neutrophils 2.4 × 109, lymphocytes 2.2 × 109, haemoglobin 10.4
g/dL, and platelets 170 × 109/L.
She was discharged well and during her follow-up about 3 months later, her full blood
count had normalised and periodontal therapy was then commenced.

Discussion
Ticlopidine is a potent and long-acting inhibitor of platelet aggregation and has been
shown to be more effective than aspirin in preventing recurrent transient ischaemic
attacks.4,5 However, in relation to side effects, the product information warns that the
maximum risk of the onset of haematologic dyscrasia is from 3 weeks to 3 months
after starting therapy.6 Haematologic dyscrasia that has been associated with
ticlopidine includes agranulocytosis, aplastic anaemia, neutropenia, pancytopenia,
thrombocytopenia, and thrombotic thrombocytopenic purpura.7
The pathogenesis was unclear however. It was postulated that ticlopidine exerts a
dose-dependent direct cytotoxic effect on myeloid precursors in bone marrow
cultures, which may be due to local increases in prostaglandin E2 or genetic
predisposition.8
We wish to highlight in this article on the possible association of NG and
agranulocytosis in a patient who is taking ticlopidine. Besides agranulocytosis and
neutropenia, our patient’s blood count also revealed state of anaemia and
thrombocytopenia. Fortunately, despite of being thrombocytopenic, she remained
clinically asymptomatic particularly when the gingiva was very inflamed with NG.
Other side effects which involve the oropharyngeal area are mouth ulcers and
pharyngitis and this is probably associated with the white cell disorders.6 Full blood
count of this patient also showed state of iron deficiency anaemia. Iron deficiency
anaemia, particularly on long-standing may disrupt the oral mucosal surface integrity
resulting in ulcers, glossitis, or angular cheilitis.
Apart from the orophrayngeal side effects, skin rashes has also been reported in a
study.9
This patient underwent a series of investigation to rule out bone marrow malignancy,
autoimmune and other immunological disorders. Concurrently, we stopped ticlodipine
and started vigorous antibiotics treatment and this had improved the patient’s
condition.
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Antiphospholipid syndrome presenting as adrenal
haemorrhage
Robert Starke, Patricia Amoako, Larry Cytryn, Sameer Mahesh
Antiphospholipid syndrome (APS) is a disorder in which patients have thrombotic
manifestations and/or recurrent spontaneous pregnancy losses, with laboratory
evidence of autoantibodies that recognise anionic phospholipid-protein complexes.1
Thrombotic manifestations include venous thromboembolism, cerebrovascular
accidents (CVAs), and myocardial infarction. We report a case of adrenal
haemorrhage as the presenting manifestation of APS.

Case report
A 36-year-old male construction worker presented with acute onset of constant midabdominal pain, fever, nausea, and vomiting. His mother had three spontaneous
pregnancy losses. On exam, he was febrile, tachycardic, and normotensive.
Abdominal exam was notable for generalised tenderness. Laboratory studies showed a
haematocrit of 32.4%, WBCs of 16,200 /µL with 80% neutrophils, sodium 138
meq/L, potassium 3.8 meq/L, prothrombin time 11 sec (11-14 sec), activated
thromboplastin time 38 sec (26–34 sec), mixing PTT 34 sec with control and 36 sec
with patient’s plasma (control = normal saline and pooled plasma; mixing pool =
pooled plasma and patient plasma).
CT Abdomen with contrast showed a small right pleural effusion and left adrenal
haemorrhage (Figure 1). PPD, HIV, and anti-nuclear antibody were negative. Anticardiolipin IgA, IgM, and IgG, anti β2-glycoprotein-1 IgA, IgM, and IgG were
elevated. Lupus anticoagulant was positive as determined by the dilute Russell Viper
Venom Time (DRVVT) test.
Figure 1. Non-contrast axial CT scan demonstrating acute left adrenal
haemorrhage (arrow)
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Three days later, he complained of abdominal pain on the right. He had right-sided
CVA tenderness. Computed tomography (CT) showed a new right adrenal
haemorrhage (Figure 2). His vital signs and electrolytes were normal. A random
cortisol was 1.2 µg/dl and ACTH was 339 pg/nl (7–50). The patient’s symptoms
resolved with hydrocortisone. DHEA-S and 24 hour urine aldosterone were
decreased. Daltaparin and warfarin were started. Subsequent hospital course was
uncomplicated. He was discharged on warfarin and replacement doses of
fludrocortisone and hydrocortisone. He had no complaints when he was seen in the
haematology clinic 1 month later, and he remains on anticoagulant therapy.
Figure 2. Non-contrast axial CT scan demonstrating new right adrenal
haemorrhage (arrow) and left adrenal haemorrhage (seen previously)

Discussion
An International Consensus Statement on preliminary criteria for APS stated that for
definite diagnosis of APS there must be at least one clinical criterion (DVT, PE,
CVAs, at least three spontaneous abortions before 10 weeks or one fetal loss after 10
weeks, or one premature birth before 34 weeks) and one laboratory criterion
(anticardiolipin antibody or lupus anticoagulant on two occasions at least 6 weeks
apart).2
Venous thrombosis, especially deep vein thrombosis (DVT) of the legs, is the most
common manifestation of APS. Up to half of these patients have pulmonary emboli
(PE).3 Arterial thrombosis is less common than the venous form; the brain being the
most common site (accounting for almost 50% of occlusions), followed by coronary
arteries (23%), with the remaining 27% accounted for by occlusions of diverse beds
(subclavian, retinal, renal, and pedal arteries).3
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Adrenal haemorrhage has been associated with meningococcaemia (WaterhouseFriderichsen syndrome). Other organisms associated with Waterhouse-Friderichsen
syndrome are P. aeruginosa, S. pneumoniae, E. coli, N.gonorrhoeae, H. influenzae,
and S. aureus.
Anticoagulation therapy is another important cause of adrenal haemorrhage; clotting
tests may not necessarily be abnormal and there may not be signs of bleeding
elsewhere.4 Patients with APS may have involvement of the adrenal gland, but rarely
present with adrenal haemorrhage or insufficiency.
Addison’s disease presents in only 0.4% of patients previously diagnosed with APS,5
and conversely APS is diagnosed in less than 0.5% of patients with Addison’s
disease.6 Even though primary APS is more common in women, adrenal involvement
is more frequent in men.7
The adrenal gland has peculiar vascular anatomy-rich arterial supply but limited
venous drainage. Capillary branching from the adrenal system drains into the
medullary sinusoids by relatively few small venules that drain into the central vein.
Also, the transition from arterial system to the capillaries is very sharp.8
These factors may predispose to vascular stasis and subsequent haemorrhage
upstream to the adrenal vein thrombus. Additionally, medullary veins show an
eccentric musculature which favours development of pouches of local stasis when
bundles contract, and vein contraction is promoted by high catecholamine
concentrations at this level. Therefore, progressive increase in arterial blood pressure
during vein thrombosis may lead to intraglandular haemorrhage.8
As suggested by Presotto et al, adrenal haemorrhage in APS is a result of central
adrenal vein thrombus. Destruction of the adrenal gland moves in a centrifugal
fashion, affecting the zona reticularis first and zona glomerulosa last.6 This is in
contrast to patients with autoimmune destruction of the adrenal gland, in which the
outer mineral corticoid layer is destroyed first.
Usually, the presence of haemorrhage is a contraindication to anticoagulation.
However, since thrombosis is the precipitating event, patients with adrenal
haemorrhage due to APS should be anticoagulated.

Conclusion
Adrenal haemorrhage may be the heralding presentation of APS. A high degree of
suspicion for APS should be present in patients with adrenal haemorrhage in absence
of sepsis or anticoagulation.
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Snuffing out cigarette sales and the smoking deaths epidemic
Murray Laugesen
Abstract
Smokers need new products and policies to escape smoking’s risks. And the next
generation needs policies that will better protect them from becoming smokers.
Low-nitrosamine tobacco snuff (hereafter termed ‘snuff’) is 20 times less dangerous
than cigarette smoking.1 Its sale as nasal snuff raises the question as to how long
cigarettes, including cigars and pipe tobacco, should continue to be sold and allowed
to hasten the deaths of 4000 New Zealanders annually.2
Oral snuff has helped to reduce smoking to unusually low levels in Swedish men,3 is
much less dangerous than smoking, and does not cause lung or mouth cancer.4
Moreover, smokeless tobacco (which includes snuff) could reduce smoking-caused
health inequity for Māori.5 Snuff can improve population health, and more so if more
smokers switch to it.1 Continued bans on snuff are now regarded by some experts as
unsound public policy.6 Added to the mountain of evidence against cigarettes,
sufficient evidence now exists for Government to use snuff to create safer tobacco
choices for smokers, end cigarette sales altogether, and thus end the cigarette smoking
deaths epidemic—in which 200,000 New Zealanders have died so far.2
The New Zealand Government can:
Fund media campaigns to inform smokers of their new choices, and to urge them to
quit smoking. (The 2007 Budget commits an extra $11 million per year for 4 years, an
excellent start.)
Regulate for warnings on snuff cans stating that snuff is “addictive but much safer
than smoking”, and regulate imports to only permit reduced-risk low-nitrosamine
products.
Tax each class of tobacco products proportionate to the respective risks of each. (Tax
cigarettes at 20 times the snuff rate, instead of at the same rate.)
Legislate, to expand the Smoke-free Environments Act’s aims to include ending the
sale of cigarettes and ending smoking deaths—i.e:
- Allow oral snuff to compete with cigarettes for market share (and for the smoker’s
nicotine receptors).
- Reduce addiction to smoking, by decreasing the nicotine content of cigarettes by 5%
every 6 months. (Below 20% of current levels, most smokers will quit or switch to
snuff.)
- Allot cigarette supply quotas to manufacturers and importers, decreasing by 5%
every 6 months, on the grounds that cigarette smoke is irremediably toxic. The
summed effects of these changes could end cigarette sales within 10 years, and
prevent 90% of cigarette deaths within 22 years thereafter.
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Smokers continuing to smoke face a one-in-two (50%) risk of early death.7 They are
entitled to be told officially that although quitting tobacco entirely is best, switching
to snuff will save them as many years of healthy life expectancy as quitting entirely,
minus 1 to 5 months.1 Switching is limited, however, to nasal snuff, since the
Smoke-free Environments Act (1990) bans sale of oral snuff, permitting its import for
personal use only.
In 2007, Swedish Match (a company that also sells cigars and pipe tobacco) began
test-marketing nasal snuff through 20 tobacconists. Nasal snuff, a finely ground
tobacco powder, currently priced at $3.95 per 3.5g can (a day’s supply), will cost
about the same as hand-rolled smoking. It is the only product on sale that can mimic
smoking by raising blood nicotine levels by 10 to 12 ng/ml within 10 minutes.8 It
quells cigarette cravings equally rapidly.
Like the first puff of a cigarette, the first sniff of snuff creates new sensations. Judging
the two-finger pinch per nostril requires practice. Menthol, if present, clears the nose;
the nicotine may sting, and in some cases the finely ground tobacco may induce
sneezing.

Snuff as a stop-smoking aid
Snuff is not a recognised stop-smoking aid—a randomised controlled trial (RCT) is
yet to be carried out. However, among 14,715 Swedish ever-smokers, ever-snuff users
were 2.7 times more likely to have quit, a higher ratio than for 11 other factors.9
Among Stockholm adults reporting on their most recent quit attempt, snuff was more
popular and 2 to 4 times more effective than NRT (nicotine replacement therapy). Of
primary smokers surveyed (those whose first use of tobacco was by smoking), just
over half had so far quit smoking entirely. But if they had ever used snuff, 92% had
quit smoking, compared with 56% who had not used snuff.10

The risks of snuffing
A recent Ministry of Health-commissioned review4 shows snuffing is not risk-free,
but the risks are (in every case) much lower than for smokers. Snuff does not cause
lung or oral cancer.11 Nasal and oral snuff are assumed to have similar risks, as they
have a similar chemical content and a similar mucosal route of absorption. Nasal snuff
is inhaled into the nose not the lung, and does not cause lung damage. Neither does
oral snuff.
Addiction to smoking carries high health and financial costs, which is of particular
concern to Māori families. Switching addictions from smoking to snuff may not
reduce the addiction, but it cuts mortality risk by at least 95%, and cuts financial costs
by at least 60%. Snuff is nothing new—it has the same chemical content as (unburnt)
cigarette tobacco. Smokers who switch soon enough, survive to deal with snuff
addiction at their leisure.
For youth, to the extent that snuff is cheaper than smoking, it will make smoking less
popular. In Sweden, tobacco users’ life histories show that those who started using
tobacco as snuffers were 28% as likely to be smokers as primary smokers.10
In Sweden where snuff is not considered as dangerous as smoking, it is a gateway
away from smoking. In the United States, where all smokeless tobacco carries cancer
warnings, it does not lower youth smoking, because youth will say, “I might as well
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smoke.” In New Zealand, if snuff can labels reflect the science, that snuff is much less
dangerous than smoking, smoking rates could be expected to fall.
With regards to cardiovascular disease, the epidemiological studies are ambivalent.4
Snuff like other unburnt tobacco contains nicotine and 1 part per billion (ppb) of
arsenic,12 whereas cigarette smoke also contains the cardiotoxicant gases (hydrogen
cyanide, carbon monoxide, and benzene).13,14
Smoking, but not snuffing, induces thomboxane A2 formation, which makes platelets
in the blood sticky. Snuff avoids cigarette smoking’s 10-fold excess sudden-death
risk, and its 3.6 fold excess risk of myocardial infarction.15 If snuff increases the risk
of cardiovascular death more than in non-tobacco users, but less than in light
smokers—as noted in one Swedish study16—the active cardiac toxicant in snuff could
possibly be nicotine itself, absorbed at high blood levels in heavy users over many
years.
Carcinogenicity: Swedish Match reports approximately 3 ppm dry weight of tobacco
specific nitrosamines in its tobacco snuffs.12 Low nitrosamine snuff (under 10 ppm)
has been exonerated as a cause of mouth cancer.4 For nasal snuff, evidence of
carcinogenicity is insufficient.17 Naso-pharyngeal cancer has an incidence of 0.7 per
100,000 per year in Lesotho women18—27% of whom use snuff, and have done so for
many years.
Lung cancer incidence is 50 times higher in New Zealand Māori women (half of
whom smoke) than in Lesotho women (of whom only 1% smoke).18,19 Among
280,000 Swedish construction workers, pancreatic cancer incidence was 13 per
100,000 per year in smokers and 9 in snuffers—more than double the 4 per 100,000
incidence in never-tobacco users.11 Overall, however, the incident cancer rate of lung,
mouth, and pancreas combined was 102 per 100,000 in smokers, 18 in snuffers, and
16 in never users of tobacco.11

A new comprehensive policy—to end the epidemic, not merely
control it
The comprehensive policy to control cigarette smoking (adopted in 1985 by the
Advisory Committee on Smoking and Health20 proposing tobacco advertising and
sponsorship bans and smoke-free public areas) has now been fully implemented.
Smoking was reduced, but continues to kill 12 New Zealanders a day. This epidemic
is spread by commercial cigarettes, and will persist until society demands legislation
to outlaw their sale. On census trends (23.7% smoking in 1996, 20.7% in 2006) on a
business-as-usual basis, smoking will take another 70 years to disappear, and smokers
will die of smoking until the end of this century.
Governmental 5-year plans for “tobacco control” can only include what is already
government policy. To end smoking deaths, society needs to adopt a new
comprehensive policy. The Smoke-free Environments Act will need amendment to
specify a planned shut-down of commercial cigarette sales. Personal liberties to
smoke, grow, and possess smoking tobacco for personal use would remain intact—a
marijuana-type law is not needed. Phasing in the changes over 5 to 10 years allows
smokers, industry, and the public to adjust to the new comprehensive policy. A longer
phase-in could lose momentum.
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The effect of ending cigarette sales
In prevention terms, no single intervention has such as large effect as ending cigarette
sales. Smoking-driven inequity will be eliminated.5 Taking 21% smoking in 2006 as
the baseline, if 5% of adults still smoke when cigarette sales cease ( say in 2016),
waning to 1% still smoking 5 years later (in say 2021), smoking prevalence will then
be 95% reduced below 2006 levels. Even if all smokers (21%) switched to snuff, this
is risk-equivalent to an extra 1% of adults smoking. Thus 5 years after the sales ban,
in say 2021, the total risk is equivalent to 2% (at most) of adults smoking. Allowing
17-years lag to allow fully for the delayed mortality effects of previous smoking21 a
(2/ 21) 90% reduction in tobacco deaths from 2006 levels is achievable 22 years after
the sales ban, equal to reducing annual deaths by 4000 or 14% of all deaths,.

The effect of snuff
Oral snuff sales are currently banned, and snuffers will likely never outnumber
smokers in New Zealand, but snuff’s availability means smokers can buy reliable
protection from cigarette cravings, should they not be able to buy cigarettes. Humane
policy provision for addicted smokers in this way makes it (ethically and politically)
easier to plan the end of the sale of cigarettes, and fully protect the next generation
from the smoking deaths epidemic.

Proposed interventions
Regulation—Government already has regulatory powers to regulate now for (i)
Warnings on snuff cans—which could say “Snuff is addictive, can damage your
health, but is much less dangerous than smoking.” Until a regulation is in place this
could be achieved by negotiation with the importers. The Smoke-free Environments
Act bans smokeless tobacco companies from advertising snuff’s lesser risks, placing
extra responsibility on the Ministry of Health to publicise the issue and ensure
smokers are informed. (ii) Ensuring that only low-nitrosamine snuff and smokeless
products can be imported or sold.
Taxation—Risk-based tax rates would encourage smokers to switch to less risky
products, or to quit entirely. Hand-rolled cigarette smoking costs $4 a day or 25 cents
per cigarette; factory-made cigarettes cost twice as much, and tax is half the cost.
Both types are probably equally hazardous. Instead of the current flat tax across all
tobacco product classes (36 cents a gram in 2007), the mortality risk-ratios suggest a
20 to 1 ratio of cigarette tax to snuff tax should be inserted into the Customs Act
schedules. The retail price of smoking any type of cigarette would rise to $10 a day or
50 cents per smoke, and for snuff would decrease to $3 a day or 15 to 30 cents per
snuff.
Legislation—The Smoke-free Environments Act, strengthened with new aims to end
the tobacco mortality epidemic, will need to:
•

Allow oral snuff to compete with cigarettes for market share and the
smoker’s nicotine receptors. A range of oral and nasal snuffs and flavours for
general sale is needed, because nasal snuff alone may never achieve great
popularity. Every can of snuff sold means about 20 fewer cigarettes sold, as
snuffing and smoking both supply the same drug, and double dosing can cause
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nausea. Putting oral snuff on sale in a country like Australia is likely to
produce a net population benefit rather than harm.1
Oral snuff, already preferred by Swedish men, is now preferred by younger,
1970s-born Swedes, of whom 15% use oral snuff and 11% smoke.22 Since
1970, 12% or more of Swedish men have used oral snuff—cigarettes always
had to compete against lower-priced snuff. This may explain why Swedish
male lung cancer mortality rates peaked at half the level of New Zealand’s (38
as against 74 per 100,000 population).2 In 2000, 9% of all Swedish deaths
were attributed to smoking, as opposed to 16% in New Zealand.2
•

Reduce addiction to smoking, which can be legislated as a 5% reduction of
cigarette nicotine content every 6 months, across all brands together, until,
below 20% of current levels, smokers, unable to get enough nicotine, simply
quit smoking. (Before this stage is reached, smokers tend to over smoke
commercial cigarettes low in nicotine and tar, but cigarettes can be
reconfigured, as in the Quest brand [Vector Tobacco Company USA].)

•

Allocate smoking tobacco product quotas, legislated to decline by 5%
every 6 months, cigarette smoke being irremediably and excessively toxic.14
Sale of cigarettes cigars, and pipe tobacco would in this way be phased out
within 10 years.

The numbers of people still smoking will decline with synergistic effect. Smokers will
find smoking less affordable, less satisfying, and cigarettes more difficult to obtain,
while snuffs become safer, cheaper, and easier to obtain. Smoking becomes less
fashionable as smokers quit in increasing numbers well before the sales ban. Media
stop-smoking campaigns encourage more people to quit. As smoking prevalence falls,
Parliament finds it easier to finally approve the legislated ban on sales.
Implementing the sales ban will depend on Parliament and the amendment bill
making the big decisions, while the detailed implementation could be left with a
small, separate government tobacco authority, with toxicological oversight of tobacco
products. It would be unwise if not commercially risky for the authority to get too
involved in the industry it has to regulate.

Conclusion
Commercial cigarettes spread the smoking deaths epidemic. A law to end their sale
can save an estimated 4000 lives2 and NZ$22 billion annually.24 A Ministry of Health
discussion paper is now needed to outline a new comprehensive public policy
package, designed to end cigarette sales within 10 years, and end the smoking
mortality epidemic (not just control it). This would include proposals for legislation
which could lead to a member’s bill or a government bill to amend the Smoke-free
Environments Act, with a sunset date for ending cigarette sales.
Government, however, is likely to first want assurance it has the support of a wide
consortium of medical, academic, health professional, anti-smoking advocacy and
community groups, working in a strong and united coalition. Adoption of a core aim,
such as “Phase out cigarette sales”, would make the intermediate steps more coherent,
unite the sector, and facilitate public support.
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Ending cigarette sales and tobacco deaths by legislation may seem impossible now,
but laws securing the tobacco advertising ban law in 1990, and the smoke-free bars
law in 2003 were also regarded as impossible until late in the legislative process.
(Further information on these issues is available at www.smokeless.org.nz)
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Author information: Murray Laugesen, QSO, Public Health Physician and Chair of
SmokeLess New Zealand Trust, Lyttelton, Christchurch
Correspondence: Dr Murray Laugesen, 36 Winchester St, Lyttelton, Christchurch
8082. Email: laugesen@healthnz.co.nz
References:
1.

Gartner CE, Hall WD, Vos T, et al. Assessment of Swedish snus for tobacco harm reduction:
and epidemiological modeling study. Lancet online May 10, 2007. doi:10.1016/S01406736(07)60677–1.

2.

Peto R, Lopez AD, Boreham J. et al. Mortality from Smoking in Developed Countries 19502000. New Zealand in 2000. p.434-5. http://www.ctsu.ox.ac.uk

3.

Foulds J, Ramstrom, L, Burke M. Effect of smokeless tobacco (snus) on smoking and public
health in Sweden. Tob Control. 2003;12:349–59.

4.

Broadstock M. Systematic review of the health effects of modified smokeless tobacco
products. NZHTA Report; 2007:10(1).
http://nzhta.chmeds.ac.nz/publications/smokeless_tobacco.pdf .

5.

Wilson N, Blakely T, Tobias M. What potential has tobacco control for reducing health
inequalities? The New Zealand situation. Int J Health Equity online. 2006;doi 10.1186/14759276-5-14.

6.

Foulds J. Kozlowski L. Snus—what should the public health response be? Lancet online May
10, 2007. doi:10.1016/S0140-6736(07)60679-5.

7.

Doll R, Peto R, Wheatley K, et al. Mortality in relation to smoking: 40 years’ observations on
male British doctors. BMJ. 1994;309:901–11.

8.

Russell MAH, Jarvis MJ, Devitt G. Feyerabend C. Nicotine intake by snuff users. BMJ.
1981;283:814–7.

9.

Furberg H, Bulik C, Sullivan P, et al. Snus use and other correlates of smoking cessation in
the Swedish Twin Registry. Poster RPOS3-34. SRNT conference Austin Texas, February
2007. http://www.srnt.org

10. Ramstrom LM, Foulds J. Role of snus in initiation and cessation of tobacco smoking. Tobacco
Control. 2006;15:210–4.
11. Luo J, Ye W, Zendehdel K, et al. Oral use of Swedish moist snuff (snus) and risk for cancer of
the mouth, lung and pancreas in male construction workers : a retrospective cohort study.
Lancet. May 10, 2007; DOI 10.1016/S0140-6736(07)60678-3.
12. SmokeLess NZ. Proposed snuff regulations (at Table 2).
http://www.smokeless.org.nz/snuffregulations.htm .
13. Fowles J, Dybing E. Application of toxicological risk assessment principles to the chemical
constituents of cigarette smoke. Tob Control. 2003;12:424–30.
14. Laugesen M, Fowles J. Marlboro UltraSmooth: a potentially reduced exposure cigarette? Tob
Control. 2006;15:430–5.
15. Kannel WB, McGee DL, Castelli WP. Latest perspectives on cigarette smoking and
cardiovascular disease. The Framingham Study. J Cardiac Rehabilitation. 1984;4:267.

NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2587/

Page 113 of 128
© NZMA

16. Bolinder, G, Alfredsson L, Englund A, de Faire U. Smokeless tobacco use and increased
cardiovascular mortality among Swedish construction workers. American Journal of Public
Health. 1994;84:399–404.
17. International Agency for Research on Cancer (IARC). Tobacco Habits other than smoking.
1985 v. 37, p.37. Last updated 21 April 1998.
18. International Agency for Research on Cancer. Cancer incidence data: Globocan 2002
http://www.dep-iarc.fr (Age standardised to a world population).
19. Cancer incidence New Zealand. Wellington: MOH; 2002.
http://www.nzhis.govt.nz/stats/tables/cancer2002.xls
20. Laugesen M. The comprehensive control of cigarette smoking in New Zealand – statement of
policy. Advisory Committee on Smoking and Health, May 1985.
21. US Public Health Service The health benefits of smoking cessation, a report of the US
Surgeon General, 1990, DHHS publication no. 90-8416, at p83.
22. Ramstrom L. Initiation and cessation of daily smoking and snus use in Sweden – a
comparison between different birth cohorts. Poster presentation. POS1-158. Society for
Research on Nicotine and Tobacco 13th annual meeting, Austin, Texas February 2007.
http://www.srnt.org/
23. Thomson G, Wilson N, Crane J. Rethinking the regulatory framework for tobacco control in
New Zealand. N Z Med J. 2005;118(1213). http://www.nzma.org.nz/journal/118-1213/1405
24. Easton BH. The social costs of alcohol and tobacco use. Public Health Monograph no. 2.
Department of Public Health, Wellington School of Medicine, April 1997.
http://www.ndp.govt.nz/tobacco/documents/social-costs-tobacco.pdf

NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/2587/

Page 114 of 128
© NZMA

THE NEW ZEALAND
MEDICAL JOURNAL
Vol 120 No 1256 ISSN 1175 8716

A case of vaginal malformation
Published in the N Z Med J 1907;5(23):27. Contributed by Dr J. S. Hayes and Dr
J. H. Crawford.
Mrs S., aet 35 years, a healthy and well-developed woman, who was a patient of Dr
Hayes’, had been married 9 years. There had been no pregnancy. She first
menstruated at the age of 13 years. Menstruation had always been more or less scanty,
and coming at irregular intervals, and generally attended with some pain, but not
severe. A nurse, whom she consulted some 8 years ago, recognised some abnormality
on examination. The nurse advised her to consult a medical man.
She was examined, under chloroform, per vaginam by two medical men, who were
unable to find the uterus, and came to the conclusion that that organ was absent.
On May 29th, 1907, Mrs S. consulted Dr Hayes, who on examination found that the
vagina was apparently a cul-de-sac. He thought, however, he felt me solid substance
indistinctly revealed to the touch higher up. She was anaesthetized by Dr Crawshaw,
and on a further examination with a speculum in a good light, a very small opening
from which a glairy mucus was exuding, was detected, rather to the left of what
looked like the end of the vagina. This opening just admitted a probe which seemed to
pass to a chamber or cavity. A further opening was made with a pair of scissors
through the diaphragm, across the upper part of the vagina, and the cavity was
opened, and found to be full of blood-stained mucus. This being washed away
brought the os uteri into view. A sound was passed into the uterus, and went the
normal length, but the uterus was retroflexed.
The vagina was packed, after thorough irrigation. The wound healed up in about 8
days, leaving the vagina and uterus quite normal. The next menstrual period was quite
normal, being free from pain, and natural in appearance and quantity.
Women with abnormalities of the sexual organs, frequently suffer from nervous
derangements. They do not like to feel that they are not the same as other women, and
the idea of sterility depresses them.
Since the operation, she has recovered from her nervous depression, and is a different
woman in health and spirits.

NZMJ 15 June 2007, Vol 120 No 1256
URL: http://www.nzma.org.nz/journal/120-1256/xxxx/

Page 115 of 128
© NZMA

THE NEW ZEALAND
MEDICAL JOURNAL
Vol 120 No 1256 ISSN 1175 8716

Midaortic dysplastic syndrome
Mustafa Secil, Abdulkerim Serim, Aytac Gulcu, Suleyman Men
A 32-year-old man with a history of hypertension refractory to treatment was referred
to our hospital for renal Doppler sonography imaging. On abdominal sonography,
stenosis and a tortuous course of the abdominal aorta was noticed.
The celiac trunk and bilateral renal arteries were narrow and the superior mesenteric
artery (SMA) could not be demonstrated.
The patient was further evaluated by MR angiography (Figures 1 and 2).
Figure 1

Figure 2

What is the diagnosis?
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Diagnosis and Discussion
Figure 1 is an MR angiography image (Bolustrack, TR: 6.2 ms, TE: 1.6 ms,
Thickness: 2.4 mm), demonstrating the stenosis and the tortuous course of the
abdominal aorta (between the long arrows). Superior mesenteric artery is occluded.
The collateral between the superior and inferior mesenteric arteries (the marginal
artery of Drummond) is seen (short arrow).
On Figure 2, the enlarged inferior mesenteric artery and the marginal artery of
Drummond are denoted by long arrows. The inferior epigastric arteries are seen on
each side as collateral vessels to bypass the stenotic aorta (short arrows).
Midaortic dysplastic syndrome is a rare vascular entity characterised by narrowing of
the abdominal aorta and its visceral branches. In patients affected by this disease,
collateral parietal arteries typically develop to connect the thoracic aorta and the
abdominal aorta.1
The most common collateral pathway, as seen in our case, is the subclavian artery–
internal mammary artery–superior epigastric artery–inferior epigastric artery–
external iliac artery pathway.1 When SMA is occluded, the arc of Riolan or the
marginal artery of Drummond may serve as a connection between the superior and
inferior mesenteric arteries. The arc of Riolan runs parallel to the aorta, whereas the
marginal artery of Drummond lies close to and parallel to the bowel wall, from which
the vasa recta arise. In the presented case the latter collateral has been detected to
develop. The superior rectal artery, not shown in this case, is another potential
pathway to make contribution to the mesorectal circulation.
In the differential diagnosis of this entity, Takayasu’s arteritis should be considered.
In midaortic dysplastic syndrome, inferior mesenteric artery remains uninvolved;
aortic bifurcation and common iliac arteries are spared.2 However, it has been
reported that it is not always possible to differentiate from late-phase type II
Takayasu’s arteritis on the basis of radiologic findings alone.1
Type II Takayasu’s arteritis was ruled out in our patient by lack of clinical and
laboratory data.
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The mobile phone as a pathogen
Casual observations made by many who do not use mobile phones whilst driving
suggest that such usage is dangerous. A previous abstract in the NZMJ (28/10/2005)
offered some scientific substantiation of this view. The defender’s riposte was that
talking to a passenger was probably just as distracting. And next, Suzanne McEvoy
and her colleagues at the George Institute for International Health in Sydney, are
about to publish (in Accident Analysis and Prevention) evidence which shows that
driving with one passenger makes an accident 38% more likely, while travelling with
two passengers increased the likelihood of an accident by a factor of 2.23. Those who
were using a phone while driving with no passengers were 4.10 times as likely to
crash.
New Scientist 2007;194:17

Time of the week and mortality from myocardial infarction
The authors of this paper from New Jersey, USA observe that many hospitals provide
routine care on weekdays and only emergency or urgent care on weekends. Hospital
staffing is reduced on weekends, both numerically and in terms of available expertise
on site. They speculate that this may have an adverse effect on the outcome of
myocardial infarction. Their analysis involves data concerning 59,786 admissions to
hospital for myocardial infarction between 1999 and 2002. They found that mortality
at 30 days was significantly higher for patients admitted on weekends (12.9% vs.
12.0%, P=0.006). And they conclude that the higher mortality on weekends is
mediated in part by the lower rate of invasive procedures, and speculate that better
access to care on weekends could improve the outcome for patients with acute
myocardial infarction. Several confounding factors could not be evaluated, notably
time from onset of symptoms and admission to hospital.
N Engl J Med 2007;356:1099–109

Investigating suspected pulmonary embolism (PE) in pregnancy
Pregnant women are at greater risk of PE than their non-pregnant peers, so this
diagnosis is frequently considered when dyspnoea and chest pain occur in the
pregnant. How should they be investigated? If they are suspected to have a deep
venous thrombosis, compression ultrasonography of the lower limb is a good noninvasive test with high sensitivity.
The authors of this paper feel that a chest X-ray is required to rule out pneumothorax
or chest infection. Computed tomographic angiography is not recommended because
of the radiation risk to the breasts. And the test of choice is half-dose perfusion
radionuclide scanning which is accurate and minimises fetal radiation exposure.
BMJ 2007;334:418–9
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Oxygen therapy in myocardial infarction must be appropriate—
maybe not
In an interesting review article it is pointed out that it is over 100 years since the use
of oxygen to relieve angina pectoris was first reported in the medical literature. Over
the following century such treatment has enjoyed widespread usage. The authors of
this paper, who hail from Wellington, review the evidence for and against such
treatment. It turns out that what evidence there is on this matter is negative and they
quote one critic who said that ‘its indiscriminate employment may result in more
harm than good.’
They also report on an angiographic study which demonstrates that the administration
of 100% oxygen reduces coronary artery blood flow in stable patients with ischaemic
heart disease.
J R Soc Med 2007;100:130–3

Graduate entry medical schools
One way to ease the shortage of junior doctors may be to shorten the medical course.
This paper examines the topic in some depth and also looks at the associated pros and
cons. They point out that 4-year fast-track courses for graduates started in the UK in
2000, and are now offered at 14 UK medical schools, including their own (Warwick).
Their conclusions are that the experiment is highly rewarding for students, patients,
and clinicians who teach—and Warwick Medical School has decided to remain an
exclusively graduate entry school.
Your reviewer saw no evidence of beneficial effect on the workforce. And the average
debt of the students at the end of the course was £20,000–£25,000 (NZ$54,000–
$68,000) which took them 5 years to clear.
Clin Med 2007;7:143–7
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A rural doctor’s perspective on the pre-hospital phase of
acute myocardial infarction
I enjoyed reading the interesting article by Robin Norris in the previous issue of the
NZMJ entitled The pre-hospital phase of acute myocardial infarction: a national
audit is needed in New Zealand (http://www.nzma.org.nz/journal/120-1255/2560).
I work as a rural general practitioner (GP) at Rawene Hospital (Hauora Hokianga),
which is a small hospital (10 acute beds, staffed by GPs) serving one of the most
deprived populations in New Zealand with a very high burden of cardiovascular
disease.
I wrote this letter to offer the perspective of a rural doctor on the conclusions of this
article. I don’t disagree with the recommended strategies for the majority of New
Zealand’s population. However it is important for small rural communities to, as far
as possible, be part of national healthcare strategies.
In the past year, Hauora Hokianga has been looking at the pre-hospital phase of acute
myocardial infarction (AMI) as part of its Cardiovascular Strategy. This has included
an annual audit of our STEMI management.
Some of the relevant factors in our working environment are:
•

Our ambulances are staffed largely by volunteers (there is one paramedic for
the entire area).

•

The population is scattered over a large area, connected by often substandard
roads.

Thus as well as the more commonly audited door-to-needle time, we also looked at:
•

Symptom-to-call time.

•

Call-to-door time.

Out of 7 patients with STEMIs in 2006:
• 4 waited longer than 1 hour before calling for help. We continue to implement
locally our version of the Heart Attack Action education program, including
locating defibrillators in peripheral clinics
• Those who came via ambulance (3 out of 7) took significantly longer to arrive
at the hospital than those who opted for self-transport (usually a family
member). Those who came via ambulance also had worse outcomes.
The numbers are obviously too small to draw any definite conclusions, but the audit
aligns with anecdotal evidence from our clinicians that challenges us to rethink some
issues. For example:
•

Wait for the ambulance or get to hospital? We have still not clarified what our
hospital staff should be advising patients with chest pain calling Rawene
Hospital. The conventional wisdom would be that the patients be advised to
stay put, dial 111, and wait for an ambulance; however patients in our area
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know that their remoteness means there will likely be a long delay if they call
the ambulance via 111. Thus they often take matters into their own hands and
get themselves to the place they know they will get some help, that is, the
local hospital where the rural GP is on call 24/7.
They almost always call Rawene Hospital before (or simultaneously with)
calling 111. Our first small audits suggest that they may not be doing the
wrong thing. So are we doing them a disservice by telling them to wait for an
ambulance?
Related to this is the comment that the ambulance service needs to be highly
proficient in advanced life support. However in many rural areas with low
population density, having a paramedic, let alone an advanced paramedic,
attend every 111 call is not possible. We have excellent ambulance staff, but
most are volunteers. This is unlikely to change in the foreseeable future.
Avoid the GP route? In the Hokianga area, the GP is at the rural hospital
where AMI care (including thrombolysis) happens. Thus, in an area such as
ours, the suggested advice to patients with chest pain not to seek urgent help
from the GP is problematic.
Undoubtedly other small rural hospitals around the country are facing similar issues.
Norris also points out as wrong the natural tendency for hospital clinicians to regard
opportunities for treatment as starting on admission to hospitals. I assume that this is
referring to larger hospitals where the specialist works, perhaps even where there is
access to angiography.
I agree that this is wrong; and although these larger hospitals are where much of acute
care for AMI occurs nationally, small rural hospitals—usually staffed by rural
generalist doctors (GPs or MOSSs)—must also be recognised as part of the spectrum
of AMI care ( be it pre-hospital or hospital depending on how each is defined).
Otherwise there is a risk of excluding regions which are often serving the most
vulnerable of our populations in further planning for improving pre-hospital as well as
hospital care of AMI.
I strongly agree with the recommendation in this article for a national audit on the
pre-hospital phase of AMI. In addition to identifying regional differences, this would
surely contribute to the provision of more equitable care for AMI for all New
Zealanders.
Katharina Blattner
General Practitioner
Hauora Hokianga
Kaikohe, Northland
(kati.blattner@hokiangahealth.org.nz)
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Persisting loopholes in New Zealand’s smokefree law on
tobacco marketing
This photo demonstrates a loophole in New Zealand’s Smoke-free Environments Act.
The Act prohibits all advertising of tobacco products by retailers, except inside a
shop. The exception to this is where the retailer’s ‘name or trade name’ can be
displayed outside, even where this acts as an advertisement for tobacco products (s.23
of the Act).

In January this year, the company name ‘SAN'S CIGARETTES FOR LESS’ was
registered by Lily Panchal. The company is now trading in Manners Street,
Wellington, with this sign outside (shown above).
The current investigation of options for changing the regulations for tobacco retail
displays, announced by Associate Health Minister Damien O’Connor in October
2006, could also look at closing this type of loophole. However, while tobacco is sold
as a commercial product, rather than through a non-commercial nicotine supply
system for dependent users, such loopholes will be utilised by businesses. A noncommercial supply system would avoid much of the present regulatory problems, and
allow a public health approach to managing nicotine supply and reducing nicotine
dependence over time.1,2
Acknowledgements: This work was part of background work for the ITC Project (the International
Tobacco Control Policy Evaluation Survey) which is supported by the Health Research Council of
New Zealand.
Competing interests: The authors have previous undertaken work for theMinistry of Health and nongovernmental agencies working to improve tobacco control.
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ASH NZ outraged by NZ branded cigarettes
ASH NZ unites with the Smokefree Coalition and Te Reo Marama in calling for the
immediate withdrawal of New Zealand branded duty-free cigarettes available in
airport stores throughout the country.
New Zealand prides itself in promoting a clean, green image, it is totally deplorable
that these values are being hijacked to promote death. Tobacco kills 5000 Kiwis every
year, and this sickening use of the New Zealand name is insult to all those lives that
have been lost as a result of smoking.
The cigarettes come in black packaging and include the familiar New Zealand silver
fern, with the descriptor ‘luxuriously mild cigarettes’ (see below). Evidence clearly
shows that every cigarette whether mild or strong is doing you equal damage.

This is just another cynical tobacco industry exploitation of a lifestyle, associating it
with a killer product in order to lie to their customers about the qualities of smoking.
This shows that they will do anything to keep people addicted.
ASH NZ calls for the removal of these duty-free cigarettes out off the shelves now
before New Zealand’s clean green image is polluted any further.
Ben Youdan
Director
Action on Smoking and Health New Zealand (ASH NZ)
(byoudan@ash.org.nz)
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Would somebody please have a normal vaginal delivery?
Having just completed the 5 weeks of Obstetrics and Gynaecology in my Trainee
Intern year, my logbook records my attendance at 10 deliveries—only 1 was a normal
vaginal delivery. During my week on delivery suite in my fifth year, I logged
15 deliveries—3 were normal vaginal deliveries.
At an early morning caesarean section (not so many weeks ago), the on-call
anaesthetist tried to cheer me up, ‘You’ve been reading too many history books’, he
smirked, ‘babies don’t come out the vagina any more’. I wasn’t laughing; I’d spent
the last 7 hours in and out of that delivery room waiting on twins to be born the ‘oldfashioned’ way; the previous hour had been spent palpating contractions and
encouraging the mother to push against her epidural-addled perineum.
My attendance at this labour was aided by the fact that, as a high-risk pregnancy, it
was supervised by the obstetrician. I got the feeling that the independent midwife
wasn’t exactly keen on the idea (of me being present), but once she realised I was in it
for the long haul, was not just in it for the action, was knowledgeable, had a decent
level of skill, and was generally useful, she warmed to my presence.
My attempts to attend other labours were wholly unsuccessful; the few independent
midwives whom I approached said they would ask the mothers, but that they weren’t
hopeful. Maybe the families genuinely didn’t want me to attend, maybe it was the
defeatist attitude with which the midwives approached the situation, maybe it was the
way I was described (perhaps as a ‘medical student’ who wanted to ‘watch’), but I
was never invited to a primary care delivery. Having never otherwise been turned
away by a patient, the reasons why remain a mystery.
I wish I knew why midwives are so discouraging when medical students try to attend
normal vaginal deliveries, because I’m left with the horrible sense that the only sin I
have committed is to have signed up for the wrong profession. After all, I’m female,
proactive, have good knowledge, support minimal intervention, am staunchly probreastfeeding, support ‘baby-friendly’ hospitals, and am happy to fetch and carry if
that is the way I can be of most use.
Whatever the concerns of midwives, I suspect they will be more concerned at this—
having completed all of the obstetrics training I will receive at medical school, I, a
potential rural doctor, would be more comfortable delivering a baby by caesarean than
by vagina.
If midwives as a collective are worried about the medicalisation of the natural process
of pregnancy and childbirth, they should be very concerned that a generation of
doctors who have seen no other way are about to graduate and begin filling hospitals
and general practices across the country.
Misty Curry
Trainee Intern
School of Medicine
University of Auckland
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Arthur Leslie Batt
(1920 – 2007)
Dr Arthur Batt, who died recently in Auckland, was born in Wanganui and received
all his schooling there.
For his first job he followed his father into the NZ Railways, but soon after moved to
Christchurch, where he entered the Teachers’ Training College. Here he met his
future wife, Fay.
He qualified as a teacher and obtained a
BA, but the War intervened and he
volunteered for service with the RNZAF,
where he became a flying instructor.
While the risks of being shot down over
NZ were remote, Arthur was able to
relate stories of some pretty close shaves
when accompanying pupils with
suboptimal flying skills!
After the War he eventually decided to
switch to medicine, and in his medical
intermediate year was the oldest in his
class, aged 32 and married with 3
children (and one more on the way).
Following graduation the family spent a
year at Thames Hospital, where Arthur
was a house surgeon.
The Batt family then moved to Howick, where Arthur set up in general practice, and
where he was to become not only a competent and well-respected doctor but also a
widely-known citizen of the then Howick Borough. He served on a number of school
committees, the Borough Council and the Lions Club of Howick, and was active in
the local U3A (University of the Third Age) movement. As a vestryman of All Saints’
Parish for 12 years he was chairman of the construction committee of the present
church.
Arthur was keen on genealogy and wrote several books on family history. Of medical
interest is a plaque in the church at Witney in Oxfordshire commemorating 300 years
of uninterrupted medical services provided by members of the Batt family to the
community.
He was also a keen gardener and something of an expert on the concrete mixer, and
these skills were put to good use in the family home in Evelyn Road, Howick, and
later in Arthur and Fay’s retirement home at Stevenson Way, also in Howick.
He retired from medicine aged 65, but, still bounding with energy, he went back to
university, again the oldest student in the class, and this time graduated as Bachelor of
Town Planning.
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Arthur was a man of strong and forthright views, and to quote from his son-in-law’s
funeral tribute, “For as long as he could, right up to the end, Arthur kept at it, doing it
his way, doing what he wanted to do. A life well lived.”
Arthur Batt is survived by his devoted wife Fay, two daughters, 2 sons (one of whom
is Dr Richard Batt, of Auckland), 8 grandchildren, and 3 great grandchildren.
Dr Bill Brabazon wrote this obituary from information supplied from the funeral tribute. Additional
input was provided by Dr Richard Batt.
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New perspectives in public health (2nd edition)
Siân Griffiths and David J Hunter (editors). Published by Radcliffe Publishing, 2006.
ISBN 9781857757910. Contains 392 pages. Price £29.95
This book is a compendium of short chapters written by a range of leading public
health experts in the United Kingdom (UK) including Martin McKee, Helen Bevan,
Muir Gray, and Derek Wanless.
In the first part of the book, the contributors describe the state of public health in the
UK, Europe, and the rest of the world. Recognising that public health is all pervasive,
the topics presented are correspondingly broad-ranging. Concerns related to curbing
global warming and rising pollution levels are presented alongside the need for
improving mental health services.
The book is a is an update on a previous collection of essays published in 1999, and it
successfully puts a contemporary twist on old themes such as tobacco control and
alcohol moderation, while introducing new issues such as the development of an
ecological approach to obesity and the overlap between public health and genetics.
After detailing the issues facing public health, the book then presents a well-crafted
stocktake of current practice and policy responses to the main challenges. The wellchosen contributors avidly display the wide spectrum of activities that are being
undertaken by public health workers, not only in traditional health promotion and
health protection roles but also in new collaborative ventures alongside primary care
and hospital services.
The final sections of the book present an agenda for future action and consider the
tools needed for the upcoming tasks. Careful attention is paid to the importance of
evidence-based public health and the rising status of public health observatories as
key knowledge brokers.
The book is engaging and well-written; each chapter is clear and crisp. The promise
and limitations of current public health practice are clearly presented. Introductory
sections provide the framework, and the last part draws the issues together to provide
key responses to the challenges presented in the book. Despite being a compilation of
essays, the chapters still remain cohesive.
One potential drawback is that the book does suffer from an overwhelming
preoccupation with its main UK setting. Despite this, many lessons can still be
learned by the New Zealand reader from the plethora of UK examples.
The book is an excellent asset for any academic public health department; and by so
ably bridging the worlds of both public health policy and practice, it ensures that it
would not be wasted on the shelves of most public health organisations.
Phil Hider
Public Health Physician
University of Otago, Christchurch and Dunedin
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