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This Issue in the Journal
Parental smoking and related behaviours influence adolescent tobacco smoking:
results from the 2001 New Zealand national survey of 4th form students
R Scragg, M Laugesen, E Robinson

A 2001 national survey of 29 271 4th form students has shown that parental smoking,
and factors under parental control, such as providing more than $5 pocket money a
week and smoking in the home, explain two thirds of daily smoking by students. This
finding contrasts with results from previous New Zealand surveys, which have
concluded that parental factors are not important compared with the influence of
smoking by friends. Our results suggest that anti-smoking efforts should target the
role of parents.

Digoxin therapeutic drug monitoring: an audit and review
A Sidwell, M Barclay, E Begg, G Moore

Monitoring of digoxin concentrations has been used as a guide for dose adjustment
for more than 30 years but studies have shown that the process of monitoring is often
poor. Digoxin therapeutic drug monitoring was audited at Christchurch Hospital over
a two-month period by assessing requests for blood samples and reviewing patient
case notes. The process of monitoring was found to be fully appropriate in only 29%
of cases, with respect to indication for monitoring, blood sampling time and
subsequent dose alteration.

The use of inhaled and related respiratory medications in Christchurch rest
homes
C Botting, M Sutherland, E Wells, I Town, R Sainsbury, L Toop

In a survey of Christchurch rest homes, 13% of residents had been prescribed asthma-
type inhalers. These residents are not only elderly but may have a number of
disabilities that make it more difficult for them to use their medicines effectively. This
study identified what worked and what did not, for both the residents and the staff
caring for them, and indicated some directions for improvement of disease
management.

Buteyko Breathing Technique for asthma: an effective intervention
P McHugh, F Aitcheson, B Duncan, F Houghton

Buteyko Breathing Technique, as a therapeutic intervention for asthma, has remained
on the fringe of mainstream medicine. In this trial, the authors demonstrate the safety
and effectiveness of the intervention. While respiratory function remained similar to
that achieved through a conventional approach, drug requirements were significantly
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reduced. Buteyko offers an effective adjunct to conventional treatment with the
potential to significantly reduce the cost of asthma treatment.

Is the provision of laboratory results via the Internet acceptable to patients? A
survey of private patients in a large, specialist gynaecology practice
B Brenner

Would you like to access your laboratory results via the Internet? This service was
provided to patients in a large, private specialist practice. The system was well
received by those who used it to access their results, and patient responses suggested
that, once converted to the idea, they were more than likely to use the site again. With
the increasing use of the Internet for the dissemination of information, it seems likely
that patients will become more and more favourable towards the use of this medium
to access laboratory results.
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New Zealand needs to try harder to reduce youth smoking
rates
Anthony Reeder and Helen Darling

The study of risk factors for youth smoking has generated a considerable body of
literature and, sometimes, it seems to have created almost as much heat as it has light.
A classic example has been debate about the effectiveness of controls aimed at
reducing youth purchase of tobacco.1 In circumstances of controversy it is important
to keep in view the aims of this tobacco-control research activity. One aim is to
identify those modifiable risk factors which, either singly or in combination, have the
greatest potential impact for reducing youth smoking. A second aim is to inform and
guide the development of appropriate preventive strategies.

The unadjusted daily smoking prevalence rates for 15-year-old New Zealanders (5.8%
for Asian students, 11.9% for European students, 28.1% for Maori) reported in the
paper by Scragg, Laugesen and Robinson in this issue of the Journal,2 highlight the
continuing need to address youth tobacco issues. The authors of that paper identify
parental smoking, students’ pocket money, and cigarette smoking within the home as
risk factors, and suggest that interventions to address these factors have the potential
to significantly reduce youth smoking prevalence.

The paper by Scragg et al provides a useful opportunity to reflect on the importance
of home and family risk factors for youth tobacco use – factors that, as those authors
note, do not always receive the attention they deserve. It has been argued that
focusing on youth smoking and targeting preventive strategies directly at youth may
be less effective means of reducing youth smoking than focusing on youth indirectly,
through tackling adult smoking and other factors in the social and economic
environment that may have the effect of promoting or providing support for
smoking.3,4

Efforts to reduce smoking in the home can be beneficial in two ways. First, they can
reduce the health risks associated with exposure to second-hand tobacco smoke
(SHS). Second, they have the potential to reduce youth uptake of tobacco smoking.
The relations between the home environment and daily smoking by youth are
complex, however. The measurement of parental smoking, alone, is not
straightforward and allowance needs to be made for the diverse family environments
in which many young people live; for example, it cannot be assumed that most youth
live in traditional, two-parent families.

Parental attitudes towards tobacco use, particularly disapproval of smoking, have been
reported as being a more robust deterrent to youth smoking than actual parental
smoking behaviours.5 In addition, the use of tobacco by siblings, lack of enforced
family smoking rules, and households in which other adults are permitted to smoke
have been reported as risk factors for youth smoking.6 The concept of the ‘permissive
home’ requires further research in the New Zealand context. The association between
exposure to SHS in the home and daily smoking by youth, including a consistent
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dose-response effect, has been reported for a New Zealand sample where nearly 44%
of Year 10 and 12 students surveyed were exposed to SHS at home.7

An important issue is the need for longitudinal studies, because they provide the best
way of clearly separating potential predictors from outcomes – temporal separation
being one of the classic Bradford Hill criteria for indicating causation. Certainly,
parental smoking is likely to have preceded youth smoking, in time, as Scragg et al
contend. Those authors acknowledge, however, the potential weakness of their cross-
sectional study design such that, for example, the amount of pocket money received
may have been determined by the economic demands of established smoking
behaviour rather than vice versa.

Another important issue is the need to conduct comparable multivariable research, for
example, with measures of both parent and peer smoking included in the predictive
models. The study by Scragg et al does not include any measure of peer smoking, nor
any personal factors other than sex, ethnicity and pocket money received. Differences
between the findings of Scragg et al and the results of the Christchurch and Dunedin
longitudinal studies highlight the need to control for known, potentially important
predictors.

The issue of youth smoking is important because we know that most adult smokers
became smokers in youth, often before the age of legal purchase, and that quitting is
difficult once nicotine dependence has been established. Although quitting before
around the age of 35 years may be the most critical goal for reducing serious negative
health outcomes, once regular smoking is established most smokers continue to
smoke for around forty years.8 Clearly, it would be best for young people not to take
up smoking in the first place. Also, there is emerging evidence that nicotine
dependence can be established early and may not involve daily smoking.9 For all of
these reasons, the primary prevention of smoking among youth makes good sense.

Overall, a balanced, comprehensive tobacco-control programme is likely to be the
most effective means of reducing the prevalence of youth smoking. Each component
in the programme should be consistent with, and reinforce, each of the others. Among
the goals of such a programme should be the implementation of known effective
policies and practices, including the denormalisation of tobacco smoking, so that
schools, public places and homes are smoke-free environments; high tobacco taxes;
and reduced promotion and access to tobacco products. The current prevalence of
youth smoking in New Zealand, particularly among Maori, should be unacceptable.
Further initiatives are needed and the monitoring of smoking rates and risk factors
should be continued so that the effectiveness of all interventions can be rigorously
evaluated.
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The practice of digoxin therapeutic drug monitoring
Murray Barclay and Evan Begg

Digoxin continues to have an important role in the control of ventricular rate with
atrial fibrillation, and as a positive inotropic agent in heart failure. Therapeutic drug
monitoring (TDM) for digoxin was introduced more than 30 years ago, and resulted in
a marked reduction in the incidence of digoxin toxicity. However, despite a long
experience of TDM with this drug, the way in which TDM is performed is often
inappropriate, as highlighted in the article by Sidwell et al in this issue.1

In publications from other countries in the past 15 years, similar conclusions have
been drawn, and show that inappropriate use of TDM with digoxin is quite common
and not restricted to New Zealand. There is often no clear indication for monitoring,2,3

the sample is taken at the wrong time resulting in a falsely high or low
concentration,3–5 or an inappropriate clinical action or inaction is taken after the result
is received.2,3 These problems most likely relate to a lack of knowledge about the
practice of digoxin TDM, in particular amongst the junior doctors who are most likely
to request digoxin concentration measurement. In this editorial we review the most
relevant aspects of the practice of TDM for digoxin, and specifically the indications
for monitoring, timing of blood samples and interpretation of the results.

Indications for digoxin concentration measurement (Table 1)
Confirmation of toxicity The need to measure digoxin concentrations for
confirmation of toxicity is related to the low therapeutic index of digoxin. The
recommended therapeutic range (1.0 to 2.5 nmol/l) reflects the significant increase in
risk of toxicity that occurs with serum concentrations over 2.6 nmol/l, and which is
almost invariable once the concentration exceeds 3.8 nmol/l.6 Symptoms of toxicity
include nausea, vomiting, diarrhoea, abdominal pain, confusion, dizziness, agitation,
arrhythmias, heart block and various visual symptoms. Toxicity is generally a clinical
diagnosis supported by an elevated digoxin concentration.

It is also apparent that clinical suspicion of toxicity correlates poorly with high
concentrations. In the study by Sidwell et al, in those requests in which the indication
for TDM was confirmation of toxicity, only 19% were associated with a high digoxin
concentration.1 This result is not necessarily surprising given that many of the
symptoms of digoxin toxicity are non-specific and are frequently present in acutely ill
patients in general.

Table 1. Indications for therapeutic drug monitoring

• Confirmation of toxicity
• Assessing the effect of factors altering pharmacokinetics
• Therapeutic failure
• Medication compliance
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Assessing the effect of factors altering the pharmacokinetics of digoxin A number
of different factors influence the pharmacokinetics of digoxin in an individual, but
renal function is by far the major contributor. Maintenance dose estimation based on
calculation of the patient’s creatinine clearance, using a formula such as the Cockcroft
and Gault equation, will usually result in an appropriate dose in most patients.
However, renal function alone does not explain all the variance in serum digoxin
concentrations. A computer programme that included renal function as a variable to
predict an appropriate digoxin dose for individual patients performed only marginally
better than physician attempts.7 Some of the unpredictable relationship between dose
and serum concentration of digoxin may be explained by genetic polymorphism of the
p-glycoprotein gene. P-glycoprotein is involved in the transport of digoxin into the
body in the gastrointestinal tract, and out of the body in the renal tubules. Mutations
within this gene have been shown to alter the bioavailability and renal clearance of
digoxin.8 Drug interactions (Table 2) also affect serum concentrations of digoxin,
usually through competitive inhibition of p-glycoprotein activity. Because sources of
variability other than renal function are less predictable or measurable, adjusting an
individual’s maintenance dose on the basis of their creatinine clearance remains the
best starting point for dose individualisation.

Table 2. Drug interactions for digoxin

Drugs that increase digoxin concentration:
• diuretics: spironolactone, amiloride, triamterene
• antiarrhythmics: quinidine, amiodarone
• calcium antagonists: verapamil, minimal effect with nifedipine and diltiazem
• HMG CoA reductase inhibitors: atorvastatin in high dose (80 mg daily)
• macrolide antibiotics: erythromycin, clarithromycin, roxithromycin
• benzodiazepines: alprazolam

Drugs that decrease digoxin concentration:
• rifampicin: induces p-glycoprotein-mediated tubular secretion
• liquid antacids: reduce digoxin absorption

Drugs that increase digoxin effect:
• diuretics: via hypokalaemia

Therapeutic failure Digoxin TDM is also considered to be indicated in situations of
apparent therapeutic failure, although the validity of the therapeutic range in terms of
efficacy is unclear. In terms of improving rate control in chronic atrial fibrillation, a
review of the literature found only a weak correlation between digoxin concentration
and ventricular rate.9 This is not surprising given the number of other influences on
the atrio-ventricular node, such as altered sympathetic drive with other comorbidities
(eg, sepsis, hypoxia). However, TDM for individual patients may be useful to detect
patients with a low digoxin concentration and who may benefit from an increase in
digoxin dose, as opposed to those with higher concentrations who are likely to
develop toxicity symptoms only from an increase in dose.

In congestive cardiac failure there is increasing evidence that concentrations lower
than the currently recommended limit of the therapeutic range (<1.0 nmol/l) may be
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as efficacious as higher concentrations. Results from the PROVED and RADIANCE
trials, and their subsequent re-analysis,10 suggest that digoxin concentrations between
0.6 and 1.2 nmol/l may be as efficacious, and less pro-arrythmic, than higher
concentrations in patients with heart failure. These trials suggest that for heart failure
at least, the lower end of the therapeutic range could be lowered to 0.6 nmol/l.

Appropriate sampling time
Digoxin concentrations should be measured at least eight hours following an oral dose
of digoxin and ideally when concentrations have reached steady-state. Understanding
of the reasons behind these recommendations requires an understanding of the
pharmacokinetic profile of digoxin. Digoxin is well absorbed, with peak serum
concentrations occurring within one hour. A large volume of distribution (4–7 l/kg)
reflects that digoxin concentrates in the tissues, with the active site being within
myocardial and other cells. Redistribution from serum to tissue takes at least eight
hours (Figure 1). Samples taken within eight hours of a dose will falsely imply
elevated tissue concentrations, and inappropriate dose reduction may result. Our
department has been consulted in a number of dramatic cases where an apparently
very high digoxin concentration was an artifact of early sampling.

Figure 1. Digoxin concentration profile following an oral dose
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Digoxin elimination is predominantly renal in nature (the fraction excreted unchanged
in the urine is 0.6 to 0.9) and is dependent upon glomerular filtration and p-
glycoprotein-mediated active tubular secretion. A long half-life of at least 30 h (in
normal renal function) results in steady-state concentrations taking at least five days
to be achieved (it takes four half-lives to achieve >90% of steady-state
concentrations). In the elderly and in patients with renal impairment, elimination is
diminished and the half-life prolonged. In these cases, steady-state may take several
weeks to achieve. Measurement of concentrations before steady-state is reached
results in a falsely low estimate of the steady-state concentration, and inappropriate
dose increases may result.

Dose adjustment
Serum digoxin concentrations should be interpreted within the clinical context. It is
generally accepted that when the concentration is above the therapeutic range, the
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dose should be reduced even in the absence of obvious toxicity. This is because the
patient is at risk of arrhythmia and there is probably no additional efficacy associated
with a high concentration. On the other hand, toxicity can occur with concentrations
within the therapeutic range. This may result from several known factors (Table 3)
that change tissue sensitivity to digoxin and alter the therapeutic index.

Table 3. Factors altering digoxin sensitivity and the likelihood of toxicity

Increased sensitivity Decreased sensitivity
Hypokalaemia
Hypercalcaemia
Hypothyroidism
Hypoxia/acidosis

Hyperkalaemia
Hypocalcaemia
Hyperthyroidism
Neonates

The period of time that digoxin should be withheld following an episode of toxicity
depends upon how high the concentration is, and the half-life of digoxin in that
patient. In a patient with normal renal function (half-life approximately 30 h) and a
concentration of 3.0 nmol/l, the digoxin should be withheld for 1–2 days before
restarting at the appropriately altered dose, as this will allow the concentration to drop
to within the therapeutic range. In renal impairment with a prolonged digoxin half-
life, doses may need to be withheld for several days.

When the measured digoxin concentration is low, options include stopping treatment,
increasing the dose or making no change. If the indication for therapy is rate control,
and the current ventricular rate is appropriate in the presence of low digoxin
concentrations, a trial without digoxin may be appropriate. If ventricular rate is not
controlled, a dose increase is usually indicated. However, poor rate control may be
related to other acute illness processes, and treatment of the underlying condition may
be all that is required. If the concentration is above 0.6 nmol/l and the indication is
heart failure that is now controlled, the dose may not need to be adjusted for reasons
already discussed.

Dose adjustment for apparent therapeutic failure should ideally only be performed
following a digoxin concentration measured at steady-state. A change in dose will
normally result in a proportional change in digoxin concentration, eg, doubling the
dose will double the digoxin concentration, and halving the dose will halve the
concentration (assuming stable renal function and no new drug interactions). In
situations where there is changing renal function, the adjustment can be estimated by
calculating the change in creatine clearance using the Cockcroft and Gault formula.11

For example, a halving of the patient’s renal function from baseline means that only
half of the initial maintenance dose will be required to maintain the same steady-state
concentration.

Digoxin remains a classical drug for which therapeutic drug monitoring may be
useful. It has a narrow therapeutic index, complex pharmacokinetics, and a dose-
response relationship, at least for toxicity. However, therapeutic drug monitoring is
only useful if performed correctly. Particular attention needs to be paid to the timing
of sampling with respect to dosing, the presence or otherwise of steady-state
conditions, and the half-life and its consequences for dosing in the individual patient.
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Primary amoebic meningoencephalitis – rare and lethal
Rod Ellis-Pegler

Protozoa are not often mentioned in the NZMJ. Given that the three common
indigenous ones, Giardia lamblia, Toxoplasma gondii and Trichomonas vaginalis
generally cause distressing rather than life-threatening disease, that is no surprise.
There are, however, over 200 000 named species of protozoa worldwide and a
substantial minority are parasites of both vertebrates and invertebrates. There are over
50 species that humans may harbour, for better or for worse. So, as always with
microorganisms, ‘there are a lot of them about’.

Amoebae lie within the phylum Rhizopoda within the kingdom Protozoa.1 There are
six species that associate commonly with humans. Entamoeba histolytica is the cause
of classical amoebiasis. E. dispar is the resuscitated species name for the
morphologically indistinguishable organisms long considered and now securely
known to be close, non-pathogenic relatives of E. histolytica. The remainder are also
non-pathogenic: E .coli, the most common commensal human amoeba, Endolimax
nana, Iodamoeba butschlii and E. gingivalis, though this last may contribute to
gingivitis. Dientamoeba fragilis, though sounding like an amoeba, is in fact a
flagellate without flagella and does not fit here taxonomically. All these parasitic
organisms are anaerobic and lack mitochondria.

As well as these human parasites there are three other genera of amoebae that may
cause disease in humans. All are very rare and the report by Cursons et al is an
horrific local example of one of these diseases.2 Naegleria, Acanthamoeba and
Balamuthia are aerobic, mitochondria-containing, free-living, opportunistic human
pathogens that live in aquatic habitats and browse on bacteria.3 Indeed it is their
ubiquitous nature and that of other free-living genera of amoebae that makes them the
common introduction to the microscopic world of micro-organisms for school
children in science classes. The free-living Amoeba proteus is the species most of us
will have seen. As a side issue, all these and many other free-living amoebae ingest
Legionella spp. Legionella spp. have adapted to replicate inside amoebae, providing,
in a teleological sense, a safe niche from the vicissitudes of a purely aquatic lifestyle.
These Legionella spp. are most likely transmitted to us within non-pathogenic
amoebae:4 another example of the infinite subtleties of microbe–host interactions.

These three genera of opportunistic amoebae have a predilection for invading the
tissues of the human central nervous system. Naegleria fowleri, as described in this
paper,2 lives optimally in fresh water at 40–45 °C and is the cause of primary amoebic
meningoencephalitis. Its association with disease related to the warm waters of the
geothermal areas of the central North Island has been documented in the NZMJ,
principally by Dr Ray Cursons and his colleagues in the laboratory, and by Dr David
Pullon clinically, for over 30 years. As a child at boarding school for five years in
Cambridge in the 1950s, so often spending exeat weekend days leaping in and out of
Waikato hot pools, neither I, nor any one else, knew the risks we ran. French
epidemiologists estimate that given 10 N. fowleri amoebae per litre of water and a
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likely inhalation or ingestion of 10 ml of water during swimming, the risk of human
infection for a swimmer is 8.5 x 10-8!5 The risks are indeed minute. Following the
recognition of the syndrome in the Waikato area in the 1960s and 1970s, it
disappeared, presumably as a result of widespread publicity at the time, general public
health advice and specific advice on pool care. The last of these involves the
exclusion of soil from the water sources and the pools, filtration, appropriate chemical
control and optimal water flow rates as Cursons et al describe.2

Clinical points of relevance regarding primary amoebic meningoencephalitis include
the very short incubation period, which is generally of two to five days, although
apparent incubation periods of 14 days have been suggested. Death, which is almost
invariable, occurs rapidly within six days and without focal neurological abnormality.
All seven reported survivors received high doses of systemic amphotericin with or
without intrathecal amphotericin, though many other agents were added in clinical
desperation.3,6

Acanthamoeba are also opportunistic free-living amoebae, replicating optimally at
temperatures of 25–30 °C and capable of causing disease in both humans and animals.
The central-nervous-system disease they produce is rare (<200 reports) and is
characteristically a protracted and insidious one called granulomatous amoebic
encephalitis. It is seen only in debilitated and immunosuppressed patients, eg, those
with chronic liver disease, diabetes mellitus, AIDS, steroid treatment and
chemotherapy, and after organ transplantation.3 It has not been reported in New
Zealand and it is almost invariably fatal. In contrast, acanthamoeba keratitis is not
rare, is seen in New Zealand and has been associated with several different
Acanthamoeba species. It is limited to people who wear soft contact lenses and
patients present with ocular discomfort and pain, photophobia and blurred vision.
There is obviously an initial broad microbial differential diagnosis. The first case of
acanthamoeba keratitis definitely confirmed in Auckland was in 1991, and since 1995
there have been eight proven cases in Auckland. The organism is also isolated a
couple of times each year from contact lens solution or contact lens cases,
unassociated with disease, in materials sent to and evaluated in the Mycology
Division of the Department of Clinical Microbiology at Auckland Hospital (personal
communication, K Rogers, Auckland, 2003). So, the organism is about and ever
threatening. Successful treatment of acanthamoeba keratitis depends on early
diagnosis, surgical debridement and frequently administered topical treatments with
agents such as propamidines, diamidines, azole antifungals or polyhexamethyl
biguanide.7

Balamuthia mandrillaris (first isolated from a pregnant mandrill baboon with
meningoencephalitis in San Diego Zoo in 1990, in case you have forgotten) has never
been isolated from the environment and unlike these other amoebae can be cultured
only on mammalian cell lines. Disease due to this opportunistic pathogen is even
more rare than those already described and there have been only about 70 cases
reported, none from New Zealand. The illness is again a granulomatous amoebic
encephalitis but this organism infects both immunocompromised and
immunocompetent hosts.3 No one has survived this disease.

Reappearance of Naegleria fowleri disease in the central North Island in 2000 is
another reminder that the price of avoiding environmental microbial risks like this is,
as that of liberty, eternal vigilance. We live now in a world extraordinarily and
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unbelievably intolerant of risk. It seems almost miraculous that so much time has
passed since the last episode. The paper is a timely reminder: it brings together the
sophisticated modern molecular science by which the organism was precisely
identified and, in contrast, the longstanding advice, simple but oh so critical, ‘Keep
your head above water at all times in any geothermal pool.’

Author information: Rod Ellis-Pegler, Infectious Disease Physician, Auckland
Hospital, Auckland

Correspondence: Dr Rod Ellis-Pegler, Department of Infectious Disease, Auckland
Hospital, Private Bag 92024, Auckland. Fax: (09) 307 4940; email:
RodEP@adhb.govt.nz

References:
1. Cox FEG. Classification of the parasitic protozoa. In: Collier L, Balows A, Sussman M,

editors. Topley & Wilson’s Microbiology and microbial infections. Volume 5. Parasitology.
London: Arnold; 1998. p. 141–55.

2. Cursons RT, Sleigh JW, Hood D, Pullon D. A case of primary amoebic meningoencephalitis:
North Island, New Zealand. NZ Med J 2003;116(1187). URL:
http://www.nzma.org.nz/journal/116-1187/712/

3. Singh U, Petri WA. Free-living amebas. In: Mandell GL, Bennett JE, Dolin R, editors.
Principles and practice of infectious diseases. Philadelphia: Churchill Livingstone; 2000. p.
2811–7.

4. Rowbotham TJ. Preliminary report on the pathogenicity of Legionella pneumophila for
freshwater and soil amoebae. J Clin Pathol 1980;33:1179–83.

5. Cabanes PA, Wallet F, Pringuez E, Pernin P. Assessing the risk of primary amoebic
meningoencephalitis from swimming in the presence of environmental Naegleria fowleri.
Appl Environ Microbiol 2001;67:2927–31.

6. Jain R, Prabakhar S, Modi M, et al. Naegleria meningitis: a rare survival. Neurol India.
2002;50:470–2.

7. Martinez AJ, Visvesvara GS. Free-living amoebae: Naegleria, Acanthamoeba and Balamuthia
infections. In: Guerrant RL, Walker DH, Weller PF, editors. Tropical infectious diseases.
Philadelphia: Churchill Livingstone; 1999. p. 814–24.



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 116 No 1187           ISSN 1175 8716

NZMJ 12 December 2003, Vol 116 No 1187 Page 1
URL: http://www.nzma.org.nz/journal/116-1187/728/ © NZMA

 

Time for the New Zealand Cancer Control Strategy
Frank Frizelle, Editor

Cancer is now the leading cause of death in New Zealand. In 1999 (the last year for
which data are at present available), 4063 (28.3% of male deaths) men died of cancer
and 3610 (26% of female deaths) women, while 3639 (21% of male deaths) men and
2919 (21% of female deaths) women died of ischaemic heart disease. Colorectal
cancer accounted for 580 (4%) male and 557 (4%) female deaths, while lung cancer
accounted for 874 (6.1%) male and 569 (4.1%) female deaths. Breast cancer was the
cause of death in 646 (4.7%) females and prostate cancer in 552 (3.8%) males. In
comparison, motor vehicle accidents accounted for 349 (2.4%) male deaths and 184
(1.3%) female deaths, while suicide accounted for 383 (2.7%) male deaths and 131
(0.9%) female deaths.1

The stated principles of the Cancer Control Strategy in New Zealand are that all
activities should:2

• work within the framework of the Treaty of Waitangi to address issues for Maori;

• reduce health inequalities among different population groups;

• ensure timely and equitable access for all New Zealanders to a comprehensive
range of health and disability services, regardless of ability to pay;

• be of high quality;

• be sustainable;

• use an evidence-based approach;

• reflect a person-centred approach;

• actively involve consumers and communities;

• recognise and respect cultural diversity;

• be undertaken within the context of a planned, coordinated and integrated
approach.

The stated goals of the Cancer Control Strategy are to:2

• reduce the incidence of cancer through primary prevention;

• ensure effective screening and early detection to reduce cancer incidence and
mortality;

• ensure effective diagnosis and treatment to reduce cancer morbidity and mortality;

• improve the quality of life for those with cancer, their family and whanau through
support, rehabilitation and palliative care;
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• improve the delivery of services across the continuum of cancer control through
effective planning, coordination and integration of resources and activity,
monitoring and evaluation;

• improve the effectiveness of cancer control in New Zealand through research and
surveillance.

The Cancer Control Strategy is the first phase in the development, implementation
and coordination of the control of cancer in New Zealand. If these goals of reducing
the incidence and impact of cancer, as well as reducing inequalities with respect to
cancer care, are to be achieved and not just talked about the Strategy will need to be
adequately funded. Its success or failure will probably come down to this one factor.

You can download a pdf file of the strategy from:
http://www.moh.govt.nz/moh.nsf/49ba80c00757b8804c256673001d47d0/3d7504ad1
40c7ef0cc256d88000e5a16/$FILE/CancerControlStrategy.pdf
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Parental smoking and related behaviours influence
adolescent tobacco smoking: results from the 2001 New
Zealand national survey of 4th form students
Robert Scragg, Murray Laugesen and Elizabeth Robinson

Abstract

Aims To investigate whether parental smoking and other parental behaviours are risk
factors for smoking in 14- and 15-year-old children.

Methods National cross-sectional survey of 14 930 female and 14 341 male 4th form
students who answered an anonymous, self-administered questionnaire in November
2001.

Results  The effect of both parents smoking on the risk of daily smoking by students
varied significantly (p <0.0001) between ethnic groups, being strongest for Asian
students (adjusted relative risk (RR) = 6.64 compared with students of non-smoking
parents), intermediate for European (RR = 3.11) and Pacific (RR = 3.05) students, and
weakest for Maori (RR = 1.74). Adolescent smoking was also positively associated
with pocket money amount and living in a home where people smoked. Two thirds of
daily smoking could be explained by the combined exposure to one or more of the
following factors: parental smoking, pocket money >$5 per week, and smoking in the
house.

Conclusions  Parental behaviour is a key determinant of smoking by New Zealand
adolescents. Efforts that target the role of parents should be pursued, such as health
promotion strategies that advise parents about the possible benefits of banning
smoking in the home, limiting pocket money, and not providing cigarettes to their
children.

Most adult tobacco smokers began smoking during their teenage years. Previous
research has contrasted the relative importance of peer influences from teenage
friends with those from parents in determining whether or not teenagers smoke. For
example, findings from the National Longitudinal Study of Adolescent Health in the
United States showed that risk of adolescent smoking is influenced more by the
smoking behaviour of friends than of parents,1 consistent with an earlier review
concluding that friends were a more important determinant of smoking behaviour than
parents.2 In contrast, a Norwegian study reported that, while smoking by friends was
an important predictor of smoking behaviour during adolescence, smoking by mothers
was the most important long-term predictor of smoking as students progressed into
adulthood.3 A US cross-sectional study found that adolescents of parents who quit
smoking were less likely to be smokers,4 while parental smoking was the strongest
predictor of smoking in a school sample of low smoking prevalence (0.3% weekly
smokers) from eastern China.5 Cross-sectional surveys from Australia have
consistently reported that parental (or family) smoking is a risk factor for adolescent
smoking.6–8
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Inconsistent findings about the strength and effect of parental smoking on the risk of
adolescent smoking have emerged from previous New Zealand studies. A Wellington
study at two co-educational secondary schools found that smoking by friends, siblings
and parents were all significantly associated with student smoking, although parental
smoking had the weakest association.9 Repeat surveys at a Wairoa high school
reported that maternal smoking was associated with student smoking in both 1975 and
1989.10 A larger national survey of 4th form students at 99 schools in 1992 also found
that parental smoking was associated with an increased risk of student smoking.11

These findings contrast with results from cohort studies in Dunedin and Christchurch,
collected in the 1980s, which show no effect of parental smoking behaviour on
adolescent smoking after controlling for smoking by friends.12,13 A Rotorua study,
which did not examine parental smoking, reported that student smoking was
associated with peer smoking in males (Maori and European) and in Maori females,
and with sibling smoking in European females.14

The influence of parents on adolescent smoking is not confined to the direct effect of
their own smoking behaviour. Australian studies have found that the amount of
pocket money provided to children and parental supervision of adolescent leisure time
were both related to adolescent smoking.7,8 Recent results from the 2000 national 4th
form survey in New Zealand showed that the provision of more than $10 per month
pocket money explained 30% of smoking by girls and 25% by boys.15 Parents are also
a major source of cigarettes for adolescents.16

Since 1997, annual surveys of 4th form students (aged 14–15 years) have been carried
out in New Zealand.17 In 1999, the survey was extended to all schools with 4th form
students, so that the survey sample (about 30 000 students each year) has ethnic
subgroups with a wide variation in smoking prevalence. This variation ranges
sevenfold, from very low levels in Asian girls to the highest levels in Maori girls.18

The purpose of this study is to examine, in detail, the role of parental smoking on
adolescent smoking. In particular, we wish to determine whether:

• the effect of parental smoking on adolescent smoking varies by ethnicity;

• ethnic variations in adolescent smoking are explained by parental smoking;

• parental smoking is related to the provision of cigarettes and pocket money to
adolescents.

Methods
Details of previous national surveys of tobacco smoking and purchasing by 4th form students, carried
out in November of 1992, and yearly during 1997–2000, have been reported.11,15,17,18 All New Zealand
schools with 4th form students were invited to participate in a further survey carried out in November
2001. The school response rate was 71.9% (332 out of 462 approached).
Students anonymously answered a one-page questionnaire on age, sex, ethnicity (self-assigned) and
smoking behaviour (frequency of smoking, source of cigarettes). Smokers were asked if they acquired
their cigarettes from any of the following sources: bought themselves, received from a family member,
or received from a friend or someone else. Students were also asked about parental smoking, whether
people smoked inside the home, and how much pocket money they received in a usual month (30
days). The Ministry of Education classification of schools by socioeconomic decile (from the low of 1
to high of 10) was used to code students for socioeconomic status (SES).19 Consent for the survey was
obtained from school principals in place of parents. The Ministry of Health Auckland Ethics
Committee gave permission to survey without formal referral to the Committee.
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A total of 31 002 questionnaires were returned by schools with 43 696 students on their rolls (70.9%
student response). Analyses were restricted to 29 271 students who were 14 and 15 years old, with
known sex, ethnicity, student smoking and parental smoking status. Excluded were students of: age 13
years (n = 273), age 16 years (455), other ages (26) or unknown (128); unknown sex (91); unknown
ethnicity (288); unknown student smoking status (343); and unknown parental smoking status (127).
All statistical analyses were made using SUDAAN (Release 7.5.6, 2000), which corrects standard
errors and confidence intervals for any design effect from clustering of students by school.
Unconditional logistic regression and logit models for ordinal and nominal outcomes were used to
estimate adjusted odds ratios, which were converted to relative risks.20 In ethnic comparisons, ‘other’
students (n = 444) have been combined with 19 812 European students. The population attributable risk
was calculated by estimating the attributable proportion for the exposed cases within each exposure
category using standard methods.21

Results
The survey sample contained 14 930 girls (Maori 2563, Pacific Islands 948, Asian
1171, European 10 248) and 14 341 boys (Maori 2442, Pacific Islands 898, Asian
993, European 10 008). The prevalence of daily smoking varied with ethnicity. In
girls there was a tenfold variation, from Maori 34.4%, Pacific 19.4%, European
11.4% to Asian 3.3%; and two- to threefold variation in boys, from Maori 19.1%,
Pacific 14.1%, European 10.0% to Asian 7.3%.

There were 3977 (13.6%) students who had both parents as smokers, 7807 (26.7%)
who had one smoking parent, and 17 487 (59.7%) with both parents as nonsmokers.
Table 1 shows how parental smoking was related to other variables. The distribution
of sex did not vary with parental smoking category (p >0.05). However, students with
both parents smoking were more likely to be Maori (37.2%), compared with students
with one parent smoker (23.3%) and with neither parent smoking (9.7%); while the
proportions of Asian and European students were each highest for students with
neither parent smoking (8.7% and 76.3%, respectively), compared with the other two
parental smoking categories.

Students with both parents smoking were more likely to be at a school in the lowest
two deciles (15.6%) compared with students with one parent smoker (12.0%) and
with neither parent smoking (6.1%). Students with both parents smoking were more
likely to have smoking in the house (74.3%), be given >$50 pocket money per month
(38.5%), and to be daily smokers (31.6%), than students with one parent smoker
(51.1%, 34.7% and 18.3%, respectively) and with neither parent smoking (11.3%,
28.0% and 7.2%, respectively). In contrast, the percentages of students smoking less
than daily did not vary greatly with parental smoking (Table 1).
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Table 1. Relationship between number of parents in the house who smoke and
other variables

Parent smokesVariable
Both (%) One (%) Neither (%)

p value

(n) (n = 3977) (n = 7807) (n = 17 487)
Sex
Female
Male

50.8
49.2

51.4
48.6

50.9
49.1

0.76

Ethnicity
Maori
Pacific
Asian
European

37.2
7.3
2.4
53.1

23.3
8.1
7.1
61.5

9.7
5.3
8.7
76.3

<0.0001

School SES decile
1, 2 (low)
3, 4
5, 6
7, 8
9, 10

15.6
25.2
26.7
20.5
12.1

12.0
19.8
25.6
22.3
20.3

6.1
14.2
22.6
25.7
31.4

<0.0001

People smoke in house (% Yes) 74.3 51.1 11.3 <0.0001
Pocket money ($/month)
0–10
11–20
21–30
31–40
41–50
>50

18.2
11.1
10.5
11.1
10.6
38.5

21.0
11.5
10.3
12.0
10.5
34.7

24.8
14.6
10.9
12.2
9.6
28.0

<0.0001

Student smoking behaviour
Daily
Weekly
Monthly
Less often
Previous smoker
Never smoked

31.6
6.8
5.7
13.7
23.9
18.2

18.3
6.8
6.1
15.8
26.8
26.1

7.2
5.0
5.4
14.5
23.7
44.3

<0.0001

Logistic regression was used to run multivariate models to investigate the effects of
the variables in Table 1, plus parental smoking and student age, on the risk of being a
daily smoker. Ethnicity was found to have strong interactions (p <0.0001) with
parental smoking, pocket money and sex, so ethnicity-specific analyses, for males and
females combined, were carried out (Tables 2 to 5). Age 15 years was most strongly
related to risk of daily smoking in European students (Table 5) compared with Maori,
Pacific or Asian students (Tables 2 to 4). The risk of daily smoking associated with
female sex, compared with male, was most increased in Maori students (relative risk
(RR) = 1.88, Table 2), followed by Pacific (RR = 1.45, Table 3) and European (RR =
1.20, Table 5), but decreased in Asian students (RR = 0.43, Table 4). School SES
decile was generally inversely associated with risk of daily smoking in all ethnic
groups, particularly among European students where the relative risk was 50% higher
in deciles 1 and 2 compared with deciles 9 and 10 (Table 5). Parental smoking,
particularly by both parents, compared with neither parent smoking, showed the
greatest effect on risk of daily smoking among Asian students (RR = 6.64, Table 4), a
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moderate effect among European (RR = 3.11, Table 5) and Pacific (RR = 3.05, Table
3) students, and lowest effect among Maori (RR = 1.74, Table 2). The relative risk
associated with living in a house where people smoked was also highest in Asian
students (RR = 2.99, Table 4) compared with other ethnicities. The amount of pocket
money was positively associated with risk of daily smoking in all ethnic groups, with
the relative risks for the highest pocket money category (>$50 in the last 30 days),
compared with the lowest ($0–10), being higher for Asian (RR = 3.32, Table 4) and
European (RR = 2.45, Table 5) students than for Maori (RR = 1.47, Table 2) and
Pacific (RR = 1.46, Table 3).

Table 2. Maori students – adjusted relative risk (95% confidence intervals) of
daily smoking associated with demographic, parental and related variables

Variable n Daily
smoking (%)

Relative risk
(95% CI)*

p value

Age (years)
14
15

2288
2717

25.6
28.1

1.00
1.10 (0.99, 1.21)

0.07

Sex
Male
Female

2442
2563

19.1
34.4

1.00
1.88 (1.68, 2.10)

<0.0001

School SES decile
1, 2 (low)
3, 4
5, 6
7, 8
9, 10

1039
1440
1259
766
483

29.5
28.0
27.7
24.9
19.9

1.30 (1.02, 1.63)
1.30 (1.00, 1.65)
1.23 (0.97, 1.52)
1.18 (0.90, 1.50)

1.00

0.3

Parental smoking
Both
One
None

1480
1821
1704

37.1
28.5
16.4

1.74 (1.48, 2.01)
1.46 (1.25, 1.69)

1.00

<0.0001

Smoking in house
Yes
No

2345
2602

35.3
19.3

1.50 (1.34, 1.68)
1.00

<0.0001

Pocket money ($/month)
0–10
11–20
21–30
31–40
41–50
>50

725
481
479
544
571

1961

18.9
22.5
28.4
25.9
27.7
30.0

1.00
1.09 (0.86, 1.37)
1.40 (1.11, 1.73)
1.24 (0.98, 1.56)
1.33 (1.06, 1.64)
1.47 (1.24, 1.73)

<0.0001

*adjusted for all other variables in the table; calculated from odds ratios estimated by logistic
regression
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Table 3. Pacific Island students – adjusted relative risk (95% confidence
intervals) of daily smoking associated with demographic, parental and related
variables

Variable n Daily
smoking (%)

Relative risk
(95% CI)*

p value

Age (years)
14
15

804
1042

16.4
17.2

1.00
1.02 (0.83, 1.25)

0.9

Sex
Male
Female

898
948

14.1
19.4

1.00
1.45 (1.11, 1.87)

0.007

School SES decile
1, 2 (low)
3, 4
5, 6
7, 8
9, 10

759
487
244
187
164

19.5
14.0
20.1
11.8
13.4

1.38 (0.94, 1.96)
0.90 (0.59, 1.35)
1.35 (0.81, 2.14)
0.80 (0.41, 1.47)

1.00

0.004

Parental smoking
Both
One
None

291
631
924

35.1
18.4
10.1

3.05 (2.42, 3.77)
1.67 (1.31, 2.10)

1.00

<0.0001

Smoking in house
Yes
No

626
1175

24.8
12.9

1.44 (1.13, 1.82)
1.00

0.004

Pocket money ($/month)
0–10
11–20
21–30
31–40
41–50
>50

440
272
186
180
193
499

13.9
14.3
14.5
15.0
21.8
21.2

1.00
1.06 (0.64, 1.67)
0.93 (0.54, 1.56)
0.99 (0.56, 1.67)
1.65 (1.11, 2.34)
1.46 (1.03, 2.03)

0.009

*adjusted for all other variables in the table; calculated from odds ratios estimated by logistic
regression
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Table 4. Asian students – adjusted relative risk (95% confidence intervals) of
daily smoking associated with demographic, parental and related variables

Variable n Daily
smoking (%)

Relative risk
(95% CI)*

p value

Age (years)
14
15

965
1199

4.3
5.8

1.00
1.20 (0.76, 1.86)

0.4

Sex
Male
Female

993
1171

7.3
3.3

1.00
0.43 (0.29, 0.64)

<0.0001

School SES decile
1, 2 (low)
3, 4
5, 6
7, 8
9, 10

104
316
345
333

1048

8.7
6.0
7.3
5.7
3.5

1.30 (0.61, 2.70)
1.17 (0.67, 2.01)
1.43 (0.79, 2.54)
1.16 (0.61, 2.19)

1.00

0.8

Parental smoking
Both
One
None

94
552

1518

35.1
6.5
2.7

6.64 (3.56, 11.49)
1.36 (0.76, 2.37)

1.00

<0.0001

Smoking in house
Yes
No

425
1713

14.6
2.7

2.99 (1.72, 5.05)
1.00

0.0002

Pocket money ($/month)
0–10
11–20
21–30
31–40
41–50
>50

616
287
185
210
189
631

2.4
1.1
1.1
3.8
4.2
11.3

1.00
0.42 (0.09, 1.88)
0.42 (0.08, 2.00)
1.24 (0.52, 2.94)
1.58 (0.61, 3.98)
3.32 (1.90, 5.65)

<0.0001

*adjusted for all other variables in the table; calculated from odds ratios estimated by logistic
regression
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Table 5. European students – adjusted relative risk (95% confidence intervals) of
daily smoking associated with demographic, parental and related variables

Variable n Daily
smoking (%)

Relative risk
(95% CI)*

p value

Age (years)
14
15

9587
10 669

9.4
11.9

1.00
1.25 (1.14, 1.37)

<0.0001

Sex
Male
Female

10 008
10 248

10.0
11.4

1.00
1.20 (1.08, 1.34)

0.002

School SES decile
1, 2 (low)
3, 4
5, 6
7, 8
9, 10

705
2753
5124
5716
5811

15.9
13.2
12.5
9.6
8.5

1.50 (1.08, 2.03)
1.17 (0.96, 1.42)
1.21 (1.01, 1.44)
1.03 (0.84, 1.24)

1.00

0.04

Parental smoking
Both
One
None

2112
4803

13 341

27.2
15.8
6.3

3.11 (2.72, 3.53)
1.91 (1.70, 2.15)

1.00

<0.0001

Smoking in house
Yes
No

5416
14 581

20.1
7.3

1.65 (1.47, 1.85)
1.00

<0.0001

Pocket money ($/month)
0–10
11–20
21–30
31–40
41–50
>50

4702
2722
2162
2451
1880
5736

6.5
7.4
7.9
10.0
11.0
16.7

1.00
1.19 (0.99, 1.44)
1.24 (1.04, 1.44)
1.56 (1.31, 1.84)
1.73 (1.44, 2.06)
2.45 (2.14, 2.78)

<0.0001

*adjusted for all other variables in the table; calculated from odds ratios estimated by logistic
regression

The data in Tables 2 to 5 show that the relative risks of daily smoking by students
associated with parental smoking, smoking in the house and amount of pocket money
remain significantly different from 1.00 when adjusting for each other, and therefore
they have separate effects on the risk of daily smoking. Of particular note, the effect
of parental smoking remains independent of the adolescent smoking risk associated
with smoking in the home.

The factors associated with the source of cigarettes were examined in student smokers
(Table 6). In the questionnaire they were asked ‘Where do you get your cigarettes?’
and could choose one or more of the following options: ‘I buy them myself’, ‘From a
family member’, and ‘From a friend or someone else’. Smokers were categorised into
three groups according to the following priority system: the first group included any
students who indicated that they bought cigarettes for themselves (n = 2719), the
second included any remaining students who recorded that they obtained cigarettes
from a family member (n = 1759), and the third included those receiving cigarettes
from a friend or someone else (n = 6884). Smokers who did not answer any of these
options (n = 211) were excluded from these analyses.
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Table 6. Adjusted relative risk of buying cigarettes, or getting them from a
family member, compared with getting them from a friend or someone else,
among smokers

Buy themselves Family member Friend/
someone

else

Variable n

Yes
(%)

Relative risk
(95% CI)*

Yes
(%)

Relative risk
(95% CI)*

Yes
(%)

Sex
Male
Female

4984
6378

24.3
23.6

1.00
0.98 (0.90, 1.07)

14.8
16.1

1.00
1.04 (0.95, 1.13)

60.9
60.3

Age (years)
14
15

5121
6241

21.8
25.7

1.00
1.19 (1.10, 1.27)

15.4
15.6

1.00
1.06 (0.96, 1.17)

62.9
58.7

Ethnicity
Maori
Pacific
Asian
European

2616
724
341
7681

29.6
24.5
32.8
21.6

1.37 (1.24, 1.50)
1.19 (1.02, 1.39)
1.44 (1.18, 1.74)

1.00

22.1
15.8
13.8
13.3

1.37 (1.22, 1.53)
0.91 (0.70, 1.17)
1.28 (0.95, 1.71)

1.00

48.4
59.8
53.4
65.2

SES decile
1, 2 (low)
3, 4
5, 6
7, 8
9, 10

1161
1960
2842
2680
2642

24.6
24.4
23.7
20.9
26.7

0.77 (0.63, 0.99)
0.80 (0.67, 0.92)
0.80 (0.69, 0.92)
0.73 (0.62, 0.86)

1.00

22.2
20.0
16.5
13.8
10.0

1.49 (1.22, 1.81)
1.36 (1.14, 1.61)
1.26 (1.06, 1.49)
1.10 (0.94, 1.29)

1.00

53.1
55.6
59.8
65.3
63.4

Parents smoke
Both
One
None

2264
3607
5491

30.9
25.6
20.0

1.63 (1.47, 1.81)
1.29 (1.18, 1.40)

1.00

26.3
19.2
8.6

2.69 (2.34, 3.08)
1.98 (1.75, 2.24)

1.00

42.8
55.2
71.4

Smoking in house
Yes
No

4561
6667

28.7
20.6

1.35 (1.25, 1.46)
1.00

22.3
10.8

1.55 (1.37, 1.75)
1.00

49.0
68.6

Pocket money ($/month)
0–10
11–20
21–30
31–40
41–50
>50

1871
1189
1143
1287
1191
4256

17.5
15.1
19.6
21.0
23.2
31.1

1.00
0.83 (0.66, 1.02)
1.10 (0.93, 1.28)
1.21 (1.05, 1.39)
1.29 (1.11, 1.49)
1.74 (1.57, 1.92)

15.5
14.4
14.9
16.6
16.2
15.5

1.00
0.90 (0.73, 1.08)
0.96 (0.81, 1.14)
1.12 (0.93, 1.30)
1.05 (0.90, 1.23)
1.13 (0.99, 1.29)

67.0
70.6
65.5
62.5
60.6
53.4

*adjusted for all other variables in the table; calculated from odds ratios estimated by logistic
regression

Students who bought cigarettes were compared with those who received them from a
friend or someone else (Table 6). In this table, row percentages for the sources of
cigarettes – buying themselves, from a family member, or from a friend or someone
else – are shown for each exposure level. Unadjusted relative risks of daily smoking
can be calculated from the ratio of percentages; for example, the unadjusted relative
risk of 15-year-olds buying cigarettes, compared with the reference category 14 years,
is 25.7% / 21.8% = 1.18. However, all relative risks shown in Table 6 are adjusted for
all other variables in the table. Fifteen-year-old students were more likely to purchase
cigarettes than 14-year-olds; as were Maori, Pacific and Asian smokers compared
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with Europeans. Students at low SES decile schools were less likely to purchase than
those at the schools in the highest two deciles (9 and 10). There was a dose-response
relationship between the number of smoking parents and the risk of students
purchasing their own cigarettes, with students of both parents smoking being 63%
more likely to do so than students of non-smoking parents. The amount of pocket
money was also positively associated with the risk of purchasing cigarettes, that risk
being 74% higher for students receiving >$50 per month, compared with students
receiving <$10.

The risk of student smokers receiving cigarettes from a family member, when
compared with those who received them from a friend or someone else, was higher
for Maori compared with all three other ethnic groups, highest in low SES decile
schools, and two and a half times higher if both parents smoked than if neither parent
smoked. However, the amount of pocket money was unrelated to the risk of receiving
cigarettes from family (Table 6).

Collectively, the analyses in Table 6 indicate that amount of pocket money is a risk
factor for the self-purchasing of cigarettes, and that self-purchasing by student
smokers, or receiving cigarettes from family members, is more common in families
where both parents smoke. The public health significance of the combined effect of
parental smoking, the related parental behaviours of pocket money amount and the
decision about whether people smoke in the house, were examined in Table 7 by
calculating ethnicity-specific attributable risks for exposure to these three variables,
either separately or combined. The cut-off point for high pocket money was arbitrarily
set at >$20 per month, equivalent to >$5 per week. The proportion of students
exposed to one or more of these three risk factors was highest for Maori students
(91%), followed by Pacific (80%), European (76%) and Asian (69%). However, the
relative risk associated with this combination variable was highest for Asian students
(RR = 14.74), so that the attributable risk was highest for Asian students (91%),
followed by European (67%), Maori (68%) and Pacific (55%). For all ethnic groups
combined, 67% of daily smoking could be explained by combined exposure to one or
more of the following factors: parent smoking, pocket money >$5 per week, and
smoking in the house.

Table 8 contains relative risks for daily smoking in Maori, Pacific and Asian students,
compared with European, which show the contribution to the increased smoking risk
in Maori and Pacific students due to ethnic differences in exposure to various risk
factors. In comparison with the relative risk of daily smoking adjusting for age and
sex only, further adjusting for parental smoking decreased the increased risk of daily
smoking in Maori students by about 40% (change in RR from 2.51 to 1.89). The
increased risk in Pacific students decreased by one third (change in RR from 1.56 to
1.36). Additional adjustment for parental smoking had little effect on the relative risk
for daily smoking in Asian students compared with European (from 0.47 to 0.51).

Additional adjustment for school SES decile also decreased relative risks for daily
smoking, compared with Europeans, in Maori from 2.51 to 2.26, and in Pacific
students from 1.56 to 1.31. Thus, ethnic differences in parental smoking and school
SES decile both partly explain the increased risk of daily smoking in Maori and
Pacific students compared with European.
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Table 7. Adjusted relative risk of daily smoking by 4th form students associated
with exposure to: parental smoking and/or receipt of pocket money >$20 per
month and/or smoking in the house, by ethnicity

Daily smokingEthnicity Exposure
to one or

more
factors

Yes
n (%)

No Total
Relative risk
(95% CI)*

Attributable
smokers†

(%)

Maori Yes
No

1216 (28.3)
35 (8.5)

3074
379

4290
414

3.32 (2.44, 4.37)
1.00

68

Pacific Yes
No

271 (19.5)
26 (7.7)

1118
311

1389
337

2.54 (1.75, 3.58)
1.00

55

Asian Yes
No

102 (7.0)
3 (0.5)

1352
636

1454
639

14.74 (5.16, 38.55)
1.00

91

European/
other

Yes
No

1908 (12.9)
162 (3.5)

12 918
4413

14 826
4575

3.62 (3.13, 4.18)
1.00

67

*adjusted for age and sex, calculated from odds ratios estimated by logistic regression; †percentage of
attributable smokers in each ethnic group

Table 8. Adjusted relative risks of daily smoking in Maori, Pacific and Asian 4th
form students, compared with European

Relative risk (95%CI)*
Reference European

Variables added to
age and sex

Maori Pacific Asian
Age and sex only 2.51 (2.33, 2.50) 1.56 (1.37, 1.78) 0.47 (0.38, 0.58)
Parental smoking 1.89 (1.73, 2.04) 1.36 (1.18, 1.54) 0.51 (0.42, 0.62)
Smoking in house 2.19 (2.03, 2.36) 1.48 (1.29, 1.68) 0.50 (0.41, 0.62)
Pocket money 2.34 (2.16, 2.53) 1.62 (1.42, 1.86) 0.47 (0.38, 0.58)
School SES decile 2.26 (2.09, 2.45) 1.31 (1.14, 1.50) 0.51 (0.40, 0.60)

*calculated from logistic regression odds ratios

Discussion
The results of this study indicate that parental behaviours, including smoking, the
amount of pocket money provided to children, and whether people smoke in the
home, explain a significant proportion (67%) of daily smoking by adolescents, and are
primary determinants of the elevated smoking prevalences in Maori and Pacific
students. The dose-response associations with daily adolescent smoking observed for
parental smoking and amount of pocket money (Tables 2 to 5) support the possibility
that these associations are causal.

Our observation of an association between adolescent and parental smoking is
consistent with previous research, both international and in New Zealand.3–7,9–11 A
novel finding from our study is the variation in parental effect between ethnic groups,
with the strength of the effect, which was highest in Asian students and lowest in
Maori, being inversely related to the prevalence of student smoking in the subgroup
(Tables 2 to 5). This finding is consistent with a recent publication from China that
reported parental smoking was the strongest predictor of teenage smoking in a student
sample where only 0.3% were regular smokers (weekly or more often).5 Our
observation that parental smoking is most strongly associated with daily smoking,
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rather than with less frequent smoking (Table 1), may explain why the Dunedin
cohort study, which defined children as smokers if they had smoked at any time in the
last two years, failed to report an independent effect from parental smoking.12

This study has also shown that parental smoking behaviour is associated with other
factors that increase the risk of adolescent smoking. First, parents who smoke are
more likely to give high amounts of pocket money (>$50 per month) to their children
(Table 1), while the amount of pocket money is a risk factor for adolescent smoking
in all four ethnic groups (Tables 2 to 5). The latter finding confirms previous research
on the positive association between amount of pocket money and risk of adolescent
smoking.7,8,15,22,23 Second, parents who smoke are more likely to allow smoking in the
house, which is an independent risk factor for daily smoking (Tables 1 to 5). Third,
parents who smoke are more likely to provide cigarettes to their children or have
children who purchase their own cigarettes (Table 6). A recent, US, qualitative study
of 68 adolescent smokers provides insight into how parental smoking increases the
risk of adolescent smoking.16 In this study parents were found to be the primary
source of cigarettes for children at the onset of smoking, since children often started
smoking using half-smoked cigarettes left in ashtrays by relatives, or by stealing
cigarettes from their parents; while the practice of students spending school lunch
money, supplied by parents, on purchasing cigarettes confirmed the importance of
regular access to money in increasing the risk of smoking.

Parental smoking was identified in this study as a major factor explaining the
increased smoking risk among Maori and Pacific adolescents. This finding is
consistent with an earlier report that identification with Maori culture, which typically
is provided to children by parents, was a risk factor for smoking among Maori
students.24 Ethnic differences in socioeconomic status also contributed to the
increased risk of daily smoking in both Maori and Pacific students.

The threats to the validity of this study include its cross-sectional design, which
cannot distinguish cause and effect. However, while it is possible that adolescent
smoking behaviour could determine the amount of pocket money received, rather than
the other way around, we can be certain that parental smoking precedes adolescent
smoking in all or most cases. Any error in the measurement of student smoking status
by our questionnaire is likely to have been non-differential, given the cross-sectional
study design, in which case we may have underestimated relative risks associated
with daily smoking. Further, measurement error is likely to have been contained in
our measure of parental smoking, which did not allow for single-parent and extended-
family households. Another study weakness is our inability to control for the effects
from students peers, which were not recorded in the questionnaire and represent a
further limitation of the study. Peer smoking could be a confounder of parental
smoking only if they were associated with each other. Previous New Zealand studies
have examined the separate effects of parental and peer smoking on adolescent
smoking,9 but only the Dunedin and Christchurch cohort studies have controlled for
the effect of peer smoking.12,13 Further research is required to clarify this in the New
Zealand context, given the important public health implications of our findings.

The very high proportion of daily adolescent smoking explained by parental smoking
and related behaviours suggests that parents have a central role in the prevention of
adolescent smoking. Despite the conflicting evidence about the relative importance of
peer and parental influences on smoking initiation in adolescence, preventive efforts



NZMJ 12 December 2003, Vol 116 No 1187 Page 13
URL: http://www.nzma.org.nz/journal/116-1187/707/ © NZMA

against adolescent smoking have focused on minimising the harm caused by fellow
students, while the potential role of parents has been neglected.25 However, our
findings suggest efforts that target the role of parents should be pursued. These could
include health promotion strategies, such as television campaigns that advise parents
about the possible benefits of banning smoking in the home.25 The data in Table 1
indicate that in two thirds of homes that allow smoking indoors, one or both parents
are nonsmokers. Thus, any media campaign against smoking inside homes is likely to
be well received so that some reduction should be achievable. Other health promotion
strategies include advising parents not to provide cigarettes to their children, and
limiting pocket money, which, if it is going up in smoke, will find favour with most
parents, as few wish to pay for their children to smoke.15 In addition, efforts to
support parents in attempts to stop smoking, such as the Quit campaigns, should be
strengthened.4
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Digoxin therapeutic drug monitoring: an audit and review
Andrew Sidwell, Murray Barclay, Evan Begg and Grant Moore

Abstract

Aim The measurement and assessment of digoxin concentrations are often performed
poorly. We have conducted an audit to assess the appropriateness of digoxin
therapeutic drug monitoring in Christchurch Hospital.

Methods One hundred consecutive requests for digoxin concentrations in
Christchurch Hospital inpatients were assessed. The case notes and hospital
medication records were reviewed to determine the indication for testing, the
appropriateness of the sampling time and of the subsequent alteration to dosing.

Results  In 53% of requests no clear indication for digoxin therapeutic drug
monitoring (TDM) could be determined. In the remainder, ‘suspected toxicity’
accounted for 31% and ‘therapeutic failure’ for 16%. Samples were inappropriately
taken within eight hours post-dose in 32% of requests. In 19% of cases, the samples
did not reflect steady-state conditions. In 5% of occasions, the subsequent decision
regarding dose adjustment was felt to be clearly inappropriate, and there was
uncertainty regarding appropriateness in some other cases. Overall, in only 29% of
requests was TDM performed appropriately with regard to indication, sampling and
subsequent dose alteration.

Conclusions  At Christchurch Hospital, the practice of TDM for digoxin is often
inappropriate. It would seem that medical staff education is required to improve this
practice.

Digoxin is currently indicated largely for control of ventricular rate in atrial
fibrillation, but it is also used as a positive inotropic agent in congestive cardiac
failure. An assay for measuring serum digoxin concentration became available in
1969, and therapeutic drug monitoring (TDM) for digoxin followed. The upper limit
of the recommended therapeutic range (1.0 to 2.5 nmol/l) reflects the significant
increase in risk of toxicity that occurs with serum concentrations over 2.6 nmol/l.
Above 3.8 nmol/l, toxicity is almost invariable.1 Prior to the availability and
implementation of digoxin TDM, the reported incidence of digoxin toxicity in all
patients receiving digoxin therapy ranged from 8 to 29%.2 The introduction of TDM
to aid decisions regarding digoxin therapy has been associated with a significant
reduction in toxicity.3

The indications for digoxin TDM are relatively few and include confirmation of
clinically suspected toxicity, assessing the reasons for therapeutic failure, assessing
medication compliance, and assessing the effects of factors that alter the
pharmacokinetics of digoxin (predominantly renal dysfunction and drug interactions).
Samples for digoxin TDM are required to be taken at least eight hours post-dose to
allow for the redistribution of digoxin from plasma into the tissues and thus avoid
erroneous interpretation of elevated results that may mislead management decisions.
In certain indications (therapeutic failure and assessing pharmacokinetic influences) it
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is ideal that digoxin concentrations represent a steady-state situation. The relatively
long half-life of digoxin (30 hours minimum) means that following dose alterations a
steady-state situation takes at least one week to achieve (often significantly longer in
the elderly). Studies have demonstrated that digoxin TDM is frequently performed
inappropriately,4–6 but there are no data for New Zealand. An audit was conducted on
requests for digoxin concentrations to assess the appropriateness of indication, sample
timing and subsequent clinical response to digoxin TDM in Christchurch Hospital.

Methods
One hundred consecutive digoxin TDM requests to Canterbury Health Laboratories in September and
October 2002 were assessed for information on digoxin dose, dose time and sample time. The requests
for digoxin TDM were identified by laboratory staff and forwarded to the audit team. Only requests on
inpatients were assessed due to potential difficulty obtaining information on outpatients. The patients’
hospital case notes and medication records were then examined by the clinical pharmacology registrar
to determine the indication for testing, the duration of digoxin therapy, the appropriateness of the
sample time and the appropriateness of the subsequent alteration to dose. The criteria of
appropriateness were established prior to the audit by the authors, from the Clinical Pharmacology and
Toxicology departments. The indication for TDM was determined from the clinical notes, either
directly from written comments or indirectly from comments suggesting symptoms of toxicity or
therapeutic failure. The indication was classified as appropriate if there was possible clinical toxicity,
therapeutic failure, or a possibility of changing digoxin concentrations due to changing renal function
or a drug interaction. The blood sampling time was classified as inappropriate if within eight hours
post-dose, or before steady-state had been reached. Dose adjustments were classified as inappropriate if
they were likely to result in either a toxic or subtherapeutic digoxin concentration, or if there was
inappropriate continuation or cessation of therapy. Clinically significant results were discussed with the
managing medical teams by the clinical pharmacology registrar with advice provided as per the usual
manner for TDM within Christchurch Hospital. Ethics approval was not sought as it was felt that this
study represented audit only.

Results
The 100 requests for digoxin TDM were performed in 75 patients (1 request in 60
patients, 2 requests in 8 patients, 3 requests in 4 patients, and 4 requests in 3 patients).
The results regarding the appropriateness of the indication and sample timing are
shown in Table 1.

Table 1. Appropriateness of digoxin TDM indication and sample timing (n = 100)

Appropriate
(%)

Inappropriate
(%)

Indication
Toxicity
Therapeutic failure
None

31
16

53
Sample timing
Post-distribution (>8 h)
Steady-state

68
81

32
19

An appropriate indication for testing was present in 47% (31% for confirmation of
toxicity and 16% for therapeutic failure). In the remaining 53% no clear indication
was found. The dose and dose time were provided on the request form in only 12%
and 14% of requests respectively, whereas the sample time was provided in 84% of
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requests. Appropriate post-distribution samples (more than eight hours following a
digoxin dose) were taken in 68% of requests, with the remaining 32% of samples
taken too early (within eight hours). Steady-state in serum concentrations (greater
than four half-lives of digoxin after dose initiation or change) was not reached in
19%.

The reported therapeutic range for digoxin at Canterbury Health Laboratories and in
most laboratories is 1.0 to 2.5nmol/l. Digoxin concentrations were low in 34% of
requests, ‘therapeutic’ in 53%, and high in 13%. The relationship between TDM
indication and measured digoxin concentration in these patients is shown in Table 2.

Table 2. Relationship between TDM indication and digoxin concentration (n =
100)

TDM indicationDigoxin
concentration Toxicity

(%)
Therapeutic failure

(%)
None
(%)

Low
Normal
High

39
42
19

31
63
6

32
57
11

As a result of TDM, there was no change to the digoxin regimen in 67% of cases, a
dose increase in 5%, dose reduction in 10%, and discontinuation of digoxin therapy in
18% of requests. The relationship between the digoxin concentration and the
subsequent alteration to the digoxin regimen is shown in Table 3.

Table 3. Relationship between digoxin concentration and subsequent dose
alteration (n = 100)

Alteration to digoxin doseDigoxin
concentration Discontinued

(%)
Reduced

(%)
None
(%)

Increased
(%)

Low
Normal
High

18
9

54

0
8

46

71
81
0

12
2
0

The alteration to the digoxin regimen was felt to be clearly inappropriate in 5% of
requests. The inappropriate alterations included one case in which the dose was
reduced despite a low therapeutic digoxin concentration. On three occasions the dose
was reduced following the measurement of high digoxin concentrations, when
samples were taken within eight hours of the preceding digoxin dose and there were
no symptoms of toxicity in the patients. A further case of inappropriate dose alteration
occurred when digoxin had been withheld appropriately following toxicity, but the
digoxin remained withheld despite a subsequent digoxin concentration measurement
in the lower end of the therapeutic range.

Seven alterations to digoxin dose following the return of a high concentration could
possibly be considered inappropriate. These requests were in patients for whom there
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was no evidence of toxicity (the indication was either therapeutic failure or not
identified), but digoxin was discontinued in two, and the dose reduced in the other
five in response to the result. For patients with a low digoxin concentration, 71% had
no alteration to their digoxin dose. It was difficult to determine in these patients
whether this decision was inappropriate or not. Overall, in only 29% of requests was
TDM performed correctly in terms of appropriate indication, sampling time and
subsequent dose alteration. However, even in these correctly performed requests,
none provided all the desired information (dose, dose time and sample time) on the
request form.

Discussion
Although therapeutic drug monitoring of digoxin has been practised for more than 30
years, it appears that it is often performed inappropriately. One potential explanation
is that the majority of requests are made by inexperienced junior medical staff,
although this explanation was not assessed specifically in this study. Over half of the
requests did not appear to have an appropriate indication, other than appearing to be a
routinely ordered along with other investigations.

The clinical suspicion of toxicity correlated poorly with high digoxin concentrations.
In those requests in which the indication for TDM was confirmation of toxicity, only
19% were associated with a high digoxin concentration. This result is not necessarily
surprising given that many of the symptoms of digoxin toxicity (nausea, confusion,
arrhythmias, and abdominal pain) are non-specific and are frequently present in
acutely ill patients in general.

Serum digoxin concentrations should be interpreted within the clinical context. It was
apparent in our study that no change in dose occurred in most patients with low
concentrations. The appropriateness of this is difficult to determine, but it is likely
that on a number of occasions dose adjustment should have occurred. First, the need
for digoxin should be questioned. If the indication for therapy is rate control and the
current ventricular rate is appropriate in the presence of low digoxin concentrations
then a trial without digoxin may be appropriate. If rate control is unsatisfactory, this
may be related to other acute illness processes, and treatment of the underlying
condition may be all that is required. Alternatively, it may be that the dose of digoxin
needs to be increased. The validity of the therapeutic range in determining efficacy is
unclear. In terms of improving rate control in chronic atrial fibrillation, only a weak
correlation between digoxin concentration and ventricular rate was found in a review
of the literature.7 This is not surprising given the number of other influences on the
atrio-ventricular node, such as altered sympathetic drive with other comorbidities (eg,
sepsis, hypoxia). However, TDM for individual patients may be useful to detect the
patients who have a low digoxin concentration and who may benefit from an increase
in digoxin dose, as opposed to those with higher concentrations who are likely to
develop toxicity symptoms only from an increase in dose.

In congestive cardiac failure there is increasing evidence that concentrations lower
than the currently recommended limit of the therapeutic range (<1.0 nmol/l) may be
as efficacious or even better than higher concentrations. Adams et al recently
demonstrated that serum concentrations of digoxin did not correlate with clinical
outcome.8 In a combined analysis of the PROVED and RADIANCE trials, they found
that clinical outcome for heart failure was the same if the digoxin concentration was
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low (0.6 to 1.2 nmol/l), medium (1.2 to 1.5 nmol/l) or high (>1.5 nmol/l). The results
for all three groups were superior to placebo. There were a number of methodological
limitations in the PROVED and RADIANCE trials. Patients were not randomly
assigned to the three serum digoxin concentration groups, the sample size was small
and follow up was for two months only. The multivariate analysis did not include
renal function, which is likely to affect the digoxin concentrations and may also
reflect prognosis of heart failure. Despite these criticisms, lower serum digoxin
concentrations (0.6 to 1.2 nmol/l) may be as efficacious as and less pro-arrhythmic
than higher concentrations in patients with heart failure.

A recent post hoc analysis of the DIG trial takes this further, suggesting that lower
serum digoxin concentrations are associated with better mortality and hospitalisation
outcomes compared with higher concentrations in men with heart failure and sinus
rhythm.9 Lower concentrations (0.6 to 1.0 nmol/l) were associated with a small but
significant reduction in all-cause mortality, worsening heart failure, all-cause
hospitalisation and hospitalisation due to heart failure compared with placebo.
Clinical outcome with mid-range concentrations (1.1 to 1.4 nmol/l) was not
significantly different from placebo, and higher concentrations (>1.5 nmol/l) were
associated with a small but significant increase in all-cause mortality, cardiovascular
mortality and hospitalisation for digoxin-related toxicity. The number of women in
the original DIG trial was too low to allow for adequate power analysis to replicate
the findings in men. However, there was a trend towards the same results. This may
suggest that the results of another previous post hoc analysis of the DIG trial,10 which
suggested an increase in mortality rate for women treated with digoxin for heart
failure, may be dependent upon serum concentration. Ideally, further research is
required to define more comprehensively the relationship between efficacy and serum
concentration, for both men and women.

In this study, high digoxin concentrations were generally deemed by the prescribers to
represent toxicity, and the digoxin dose was either reduced or discontinued regardless
of whether symptoms of toxicity were present or not. An elevated concentration in
itself does not necessarily imply toxicity. It could, however, be argued that because
the benefits of a higher concentration are questionable, the dose should be reduced
anyway. On the other hand, it is important to recognise that toxicity is not excluded
by concentrations within the therapeutic range. Abnormal plasma potassium and
calcium concentrations, and hyper- or hypothyroidism affect tissue sensitivity to
digoxin and alter the therapeutic index.

In approximately one third of patients, samples were collected within eight hours of a
digoxin dose, and therefore provided inaccurate results. One of the difficulties at
Christchurch Hospital is that the four daily phlebotomy rounds all occur in the eight
hours following the most common dose time (0800h) for patients receiving digoxin.
In another report, a hospital policy of changing the routine dose time of digoxin from
0900h to 1300h resulted in only 2/118 samples being taken within eight hours of a
digoxin dose.11 However, this represented only a small improvement in this particular
hospital, as there were few sampling errors prior to the intervention. The majority of
patients on digoxin are elderly and compliance may be affected by changes to routine.
Such changes are therefore not recommended. It would seem more appropriate to
improve the practice of health professionals regarding TDM use, and to arrange
sampling at relevant times, such as early morning prior to medication rounds.
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In summary, although the cost of performing serum digoxin concentrations is
relatively small in terms of the entire laboratory budget, appropriate requisitions can
contribute to cost savings. At the present time it is clear that, in Christchurch Hospital,
requests are frequently performed inappropriately. All therapeutic drug monitoring
has limitations in assisting clinical decision making. An incorrect decision in any step
of the process of TDM can result in an inappropriate clinical action. It is important for
clinicians to be aware of the correct indications and methods for digoxin
concentration monitoring, and to act appropriately on the results.
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The use of inhaled and related respiratory medications in
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Abstract

Aim To describe the use of inhaled and related respiratory medications (‘asthma
medications’) and associated management amongst Christchurch rest-home residents.

Methods Fifty per cent of Christchurch rest homes were randomly selected. All
residents on asthma medications, the rest-home managers, care-giving staff, and the
residents’ general practitioners were interviewed using specific questionnaires.

Results  All of the rest homes, residents using asthma medications and senior staff
members participated. Seventy five per cent of caregivers and 73% of general
practitioners took part. Asthma medications were used by 13% of 1416 rest-home
residents. Eighty four per cent of these used a preventer medication, mostly inhaled
steroids. Some daily doses exceeded current treatment guidelines. One third of
residents using inhalers had an inadequate technique. Some staff and residents chose
the wrong inhaler to manage ‘shortness of breath’. Regular bronchodilator dosing,
rather than ‘as required’, was common. Those using a spacer device usually had a
good technique. Residents appreciated non-pharmacological strategies for
breathlessness. Staff identified a need for clear written management plans.

Conclusions  There were significant deficiencies in the staff and residents’ knowledge
of obstructive airways management and medications. Regular review of inhaler
technique, greater use of spacers, and regular staff education may improve residents’
respiratory management. Inhaled corticosteroids may be used in too high a dose.
Inconsistent management of acutely deteriorating asthma/chronic obstructive
pulmonary disease may be addressed by greater use of written management plans in
residents’ notes.

Asthma and chronic obstructive pulmonary disease (COPD) are major public health
problems in New Zealand, with substantial associated financial and social costs.1 The
prevalence of asthma in those under 45 years old in New Zealand is estimated to be
15%.2 There are no New Zealand data on the prevalence of asthma or COPD in
elderly people.

The proportion of older people in the community is increasing and it is estimated that
those over 65 years of age will increase from 12% of the population in 2001 to 26%
by 2051.3 The average age of New Zealand rest-home residents is increasing and is
now 84 years.4

In recent years there have been many changes in the delivery methods of medications,
and in the management of asthma and COPD.5–7 A British study reports a downward
trend in deaths from asthma in all age groups except those over 75 years.8 This



NZMJ 12 December 2003, Vol 116 No 1187 Page 2
URL: http://www.nzma.org.nz/journal/116-1187/709/ © NZMA

finding highlights the importance of effective respiratory management in the older
population.

The aims of this study were to describe part of the respiratory management of
residents in rest homes. Specifically:

• the residents’ ability to use their inhaled medications – by themselves or with staff
help;

• the residents’ and staff ability to correctly identify reliever medications;

• the correct use of devices;

• the residents’ and staff response to dyspnoea that they believe to be of respiratory
origin;

• the educational needs of staff in relation to the residents’ use of respiratory
medications.

Methods
A 50% sample of Christchurch rest homes was selected using a random number table after stratification
by size: 0–20 beds, 21–60 beds and >60 beds. Residents with known dementia were excluded. All
residents on respiratory medications (‘asthma medications’) as defined in the BNF sections 3.1–3.3.1,9

were invited to participate. Their general practitioners (GPs), and care-giving staff, including each rest
home’s senior duty staff member, were also included. The Canterbury Ethics Committee approved the
study.
Questionnaires were developed for each of the groups. There were pre-coded and free-text response
sections. To avoid contamination of the possible selected sample, these were piloted with the residents
and staff in a large rest home outside Christchurch, and with recently retired GPs.
The research was conducted in the summer to reduce confounding by respiratory infections. One
person administered all questionnaires to residents, senior staff and caregivers in face-to-face
interviews. GPs were surveyed mainly by telephone or mail, but some were interviewed face to face.
All consenting nursing/care-giving staff on duty over a full 24-hour period were interviewed. One in
five rest homes were randomised to be surveyed at the weekend. Where there were no residents using
asthma medications, only the senior nurse on duty was interviewed.
The responses were double entered and analysed in Epi-Info. Data were analysed with frequency
tables, two-by-two tables, and complex sample analysis (C-tables) in Epi-Info. Free-text responses
were analysed by categorising to common themes.

Results
Response rates and demography All 50 rest homes agreed to participate. All of the
senior staff and the residents taking asthma medications in these rest homes agreed to
participate. Seventy five per cent of caregivers and 73% of GPs agreed to be
interviewed. The residents’ median age was 84 years, 73% were women and all were
European except for one Maori woman.

Prevalence and asthma medication usage Asthma medications were taken by 188
(13%) of the total of 1416 residents living in the selected rest homes.

Of these 188 residents, 170 (90%) were prescribed an inhaled bronchodilator, mainly
salbutamol (55%) or salbutamol with ipratropium combination (25%). Of the 113
residents using an inhaler with short acting β2-agonists (ie, not in combination with
ipratropium), 69% were prescribed it on the basis of regular use several times a day.
In addition, it may have also been prescribed on an ‘as required’ basis.
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Preventers were used by 158 (84%) residents using asthma medications, with 151
(80%) using an inhaled corticosteroid. The common dosage range was 400–2000
micrograms a day, but some were prescribed up to 4000 micrograms a day of
beclomethasone equivalent. (Budesonide and beclomethasone were treated as of
equivalent potency weight for weight, and fluticasone as twice that potency.)10 These
data are shown diagrammatically in Figure 1. The two peaks are mainly a
consequence of a ‘two puffs twice a day’ prescribing pattern. Three (of 188)
participants were prescribed regular oral corticosteroids.

Figure 1. Inhaled corticosteroid prescribing. The diagram shows the number of
residents with differing prescribed daily doses of inhaled corticosteroids in
micrograms of beclomethasone equivalent. The two peaks are from the various
strengths of inhaler and a prescribing pattern of ‘two puffs twice a day’.

Drug delivery systems  All except two of the participating residents on asthma
medications had an inhaler. Details of the delivery devices used are shown in Table 1.

Table 1. Residents’ delivery devices: variety and ability to self-administer (n =
188)

Reliever
(n = 170)

Preventer
(n = 158)

Adequate self-use
(n = 98)

Device

n % n % n %
Metered-dose inhaler (MDI)
MDI with spacer
Autohaler®
Turbuhaler®
Diskhaler®
Air-pump-driven nebulisers

131
96
1

14
5

18

70
51
0.5
7
3
10

129
105
0
20
6
na

69
56
0

11
3
na

39
42
1

13
5
na

41
88
100
85
80
na

NB: some residents used more than one type of device, so the total number of devices is greater than
the number of participants

0
5

10
15
20
25
30
35
40
45

N
u

m
b

er
 o

f 
re

si
d

en
ts

20
0

40
0

50
0

60
0

80
0

10
00

15
-1

60
0

20
00

30
00

40
00

Daily dose BMD equivalent



NZMJ 12 December 2003, Vol 116 No 1187 Page 4
URL: http://www.nzma.org.nz/journal/116-1187/709/ © NZMA

Just over half the residents (55%) self-administered their inhalers, but in 33% their
technique was inadequate compared with standard New Zealand instructions.11 Eighty
four of the residents had their inhalers administered by staff. Seventy of those 84
residents had their inhalation administration (by staff) observed, and in 17% it was
inadequate.

The most common problems with residents who self-administered their metered-dose
inhaler (MDI) was poor coordination (41%), or medication escaping from their mouth
(13%). Residents using a spacer had a significantly better inhaler technique (p
<0.0001).

Judged against New Zealand recommendations,11 12% of the spacers needed cleaning
or replacing due to faulty valves or broken parts. These problems were evenly
distributed between those patients with staff administering medication and those with
self-administered asthma medication. Staff knowledge on the correct use,
maintenance, and cleaning of various delivery devices was variable.

A spontaneous comment on the value of spacers was made by 13% of the 124 staff
members who contributed to the open-ended part of the questionnaire. This was the
third most common theme after ‘reassuring and positioning patients (when short of
breath)’ (34% of 124) and desire for more education (33% of 124).

What action was taken when breathing deteriorated? When residents felt short of
breath and believed it to be of respiratory origin, 38% (of 181) did not know what to
do. The answers of those who said they did know are summarised in Table 2. Note
should be taken that 19 of those residents who ‘knew what to do’, said they would just
sit down. Twenty one said they would ‘put up with it’.

Table 2. Actions residents would take when short of breath, summarised to
common themes (n = 156 responses; residents each made variable numbers of
comments)

ResponsesAction taken when short of breath
n %

Take medication (reliever)*
Ask for help
Sit (19) or lie down (2)
Get fresh air (3) or take oxygen (1)
Use preventer medication
Do nothing (2) or ‘I just put up with it’

58
45
21
4
5
23

37
29
13
3
3
15

Total 156 100
*this response was interpreted as meaning a reliever, as 97% of residents were able to correctly identify
their reliever

Peak expiratory flow meters Of the 22 residents who had a peak expiratory flow
meter, nine used it regularly.

Staff and their respiratory knowledge Ten of the 50 rest homes had a registered
nurse on the premises 24 hours a day. Thirty eight per cent of GPs thought that there
was a nurse on duty 24 hours a day at the rest homes where they had patients.
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From a choice of four inhalers, staff were asked to choose which ones were
appropriate to immediately assist residents with deteriorating breathing that they
believed to be of respiratory origin. The results are shown in Table 3.

Table 3. Ability of staff to correctly identify relievers (n = 211)

Responses
Correct Incorrect Do not know

Drug

n % n % n %
Turbutaline (Bricanyl)*
Beclomethasone (Becloforte)
Salbutamol (Ventolin)*
Ipratropium (Atrovent)†

30
18
195
101

14
9

92
48

67
162
10
59

32
77
5

28

114
31
6

51

54
15
3
24

*bronchodilators – correct response; †not the preferred bronchodilator to relieve an attack of asthma

The complex sample analysis in Epi-Info, was used to check for consistent and
significant differences in staff knowledge and skills between registered and other care
staff, night staff versus day staff, weekend versus weekday staff, and within different
sized rest homes. Enrolled nurses seemed to be the most knowledgeable, but their
numbers were too small for comparative analysis. Mostly, there were no significant
differences, but in some areas registered nurses were more knowledgeable, and there
was a trend toward day staff having better knowledge than night staff.

Action plans and deteriorating breathing Ten residents were aware of having an
‘action plan’11 or written instructions to follow when their breathing deteriorated.
There was almost universal agreement among senior staff that written instructions,
even if not a formal plan, were helpful and desirable.

When a resident’s breathing deteriorated staff would usually contact the patient’s GP.
Senior staff were confident of a rapid response from most GPs.

Non-pharmacological factors Residents found it reassuring and helpful when staff
acted calmly and helped position them in a sitting position when their breathing
deteriorated. In addition, several residents reported a great improvement in their
breathing since being in care. Factors that contributed to this were a perceived feeling
of security, a warm environment and being looked after in a comfortable, caring
home. At the same time some residents felt their building was too hot, and kept their
room cooler.

Discussion
This study is concerned with the use of respiratory medication and the associated care
of these patients. Their most likely diagnoses will be asthma and/or COPD. The
specific diagnoses, both respiratory and otherwise, are not considered, nor the
correctness of their total management. But if they have been given prescriptions as
defined, this study has particularly looked at the delivery of those medications to the
residents. There is no implication that the total management of asthma or COPD is the
same.
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The response rate was remarkably good. The median age, proportion of women and
ethnicity in the sample were consistent with national and local statistics for rest-home
residents.4,12

The 13% prevalence of the use of respiratory medications will be an approximation of
the proportion of rest-home residents who have asthma and/or COPD. There are no
New Zealand prevalence data for asthma or COPD for the very elderly. A major US
report on asthma in elderly people notes the difficulty of distinguishing it from COPD
in this group and does not attempt to quote prevalence.13 A Finnish paper found 3% of
women over 80 years old had COPD.14

This research has highlighted some of the practical difficulties rest-home residents
and their carers have with the use of asthma medications. Some residents had
diminished sight, hearing, manual dexterity, and cognitive function, any of which may
have contributed to a poor inhaler technique.15

Significantly more of the residents using a spacer with their MDI had an adequate
inhaler technique, regardless of whether their medication was self- or staff
administered. There is also evidence that the use of a spacer may double the lung
deposition, and reduce the gut absorption of inhaled corticosteroids.16

Some of the prescribed doses of inhaled corticosteroid were of concern. The very high
dose of inhaled corticosteroids came from the use of fluticasone, possibly reflecting a
failure of GPs to recognise its increased potency. In a meta-analysis of inhaled
corticosteroids it was found that with doses of beclomethasone above 1500
micrograms a day (750 for fluticasone), there was evidence of adrenal suppression,
and increased risk of posterior subcapsular cataracts, bruising, and reduction in bone
density.17 There appears to be little therapeutic benefit for those with asthma when
doses exceed 800–1000 micrograms beclomethasone equivalent a day.10 The New
Zealand COPD guidelines use up to 1600 micrograms a day.7 The ISOLDE trial
found some benefit up to 1000 micrograms fluticasone a day in patients with
moderate to severe COPD.18 A 2002 systematic review had similar findings.19 The
subjects in those studies were younger (40–75 years) than in the study reported here.

In the year 1999–2000 the ex-manufacturer non-GST cost to the New Zealand
taxpayer was $34.9m for inhaled corticosteroids (approximately 9% of the total non-
hospital subsidised drug budget).20 Using the minimal effective dose of the correct
medication with efficient delivery is not only better for the patient but also fiscally
important. The use of spacer devices not only enhances lung deposition, but reduces
local side effects,21,22 and in this study significantly improves inhaler technique. On
the other hand it increases systemic absorption. Fluticasone has a much longer half-
life than that of the other two corticosteroids16 and the systemic effects have been the
subject of a New Zealand Medicines Adverse Reactions Committee warning.23 At the
time of the study fluticasone was a more expensive inhaled corticosteroid24 than
beclomethasone and budesonide at equivalent dosages, and has a higher dispensing
cost as there are 40% fewer doses of drug in each canister.

There is a need for staff and residents to have clear written instructions for the
management of deteriorating breathing. This is especially so for the 80% of rest
homes that do not have 24-hour registered nurse cover.
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In summary, the optimal use of inhalers, spacers and devices for treating asthma and
COPD requires training for residents and staff. Residents need regular checking, with
a frequency appropriate to their clinical state, to ensure that they are coping with self-
medication. The routine use of spacers with MDIs is advocated. Back titration of
inhaled steroids should be considered where appropriate, and specific management
instructions should be written. There is potential for improvement in respiratory
management, reducing side effects and cost of medications, to ensure that older
people in residential homes receive optimal care to maximise their quality of life.
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Buteyko Breathing Technique for asthma: an effective
intervention
Patrick McHugh, Fergus Aitcheson, Bruce Duncan and Frank Houghton

Abstract

Aim To assess the impact of the Buteyko Breathing Technique (BBT) on medication
use in asthma.

Methods A blinded randomised controlled trial comparing BBT with control was
conducted in 38 people with asthma aged between 18 and 70. Participants were
followed for six months following the intervention. Medication use and indices of
ventilatory function were recorded.

Results  No significant change in FEV1 (forced expiratory volume in one second) was
recorded in either group. The BBT group exhibited a reduction in inhaled steroid use
of 50% and ß2-agonist use of 85% at six months from baseline. In the control group
inhaled steroid use was unchanged and ß2-agonist use was reduced by 37% from
baseline. Investigator contact between the two groups was equal. There were no
adverse events recorded in either group.

Conclusions  BBT is a safe and efficacious asthma management technique. BBT has
clinical and potential pharmaco-economic benefits that merit further study.

Asthma is a common disorder in New Zealand, with estimates of prevalence as high
as one in six of the population.1 The annual cost of asthma drugs is high, with
approximately $30 million spent in 2002 on inhaled corticosteroids and ß2-agonists.2

Any intervention that reduces drug utilisation could have a major impact on
pharmaceutical expenditure.2

Complementary and alternative therapies (CATs) are widely used by patients with
chronic illnesses. CAT use amongst patients with asthma appears particularly high,
with rates of up to 42% reported in some populations.3 The range of CATs employed
is wide; however, CAT research in asthma is characterised by a lack of adequately
sized randomised controlled trials.4

The Buteyko Breathing Technique (BBT) is a CAT used by asthma patients that has
enjoyed increasing popularity over recent years. One small, randomised controlled
trial of the BBT showed marked reduction in asthma drug consumption among
patients in Brisbane, Australia.5 A further trial, based on the use of a BBT video has
also demonstrated BBT is effective in reducing ß2-agonist use.6

We report a study that investigates the efficacy of BBT in a selected group of New
Zealand patients.

Methods
Study participants General practitioners (GPs) were approached to send out a letter to practice
patients with a diagnosis of asthma inviting them to participate in the study. A brief phone interview
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was conducted, following which respondents were then booked for a pre-run-in interview where
appropriate.
Respondents were eligible for inclusion if they were between 18 and 70 years old, previously
diagnosed with asthma by their GP, and using moderate to high doses of medication for asthma. For the
purposes of this study, asthma was defined as a history of variable difficulty in breathing with wheeze
or chest tightness, and improvement after the use of a ß2-agonist. A ‘moderate to high’ dose was
defined as at least 1400 mcg of short-acting ß2-agonist weekly (or equivalent long-acting ß2-agonist)
and/or significant use of inhaled steroid medication (1400 mcg of beclomethasone or equivalent per
week). This was measured over the last week of the run-in period. Dose equivalence was calculated as
follows: 100 mcg of salbutamol = 25 mcg of salmeterol, and 100 mcg of beclomethasone = 100 mcg
budesonide = 50 mcg of fluticasone6.
Respondents were ineligible if they had experienced a change in inhaled steroid dose or used oral
steroids during the four-week run-in period. Prior instruction in BBT or a significant unstable medical
condition were also exclusion criteria.
Sample size calculation was based around the observed differences in medication use in the Brisbane
study.5 This indicated a requirement for approximately 20 participants in each group to demonstrate a
statistically significant reduction in medication dosage, at a 95% confidence interval (CI) and 80%
power to demonstrate such a difference.
The study had received prior approval by the Tairawhiti Regional Ethics Committee. Informed consent
was obtained for all participants.
Intervention Participants were paired on the basis of severity of asthma. They were then randomised
to either Buteyko or control group using a computer-generated list. Trial participants were blinded as to
whether they had been assigned to the treatment or control group. Investigators involved in pulmonary
function testing and other outcome assessments were blinded as to treatment assignment as were
investigators who contacted participants during the study to advise re drug dosing.
Trial participants underwent training simultaneously in two separate groups. Teaching occurred over
seven days with each session lasting 60–90 minutes. Participants were informed the trial involved two
different forms of asthma education, both of which were thought to be useful in reducing reliance on
medication and improving control of asthma.
A representative of the Buteyko Institute of Breathing and Health (BIBH), following their usual
teaching practices, taught the BBT. BBT consisted of a series of exercises promoting hypoventilation.
Control training consisted of general asthma education and relaxation techniques, as currently used by
Gisborne Hospital.
The tutors contacted participants in both groups one week after conclusion of the final teaching session.
Participants were instructed to contact their tutor thereafter whenever they wished. If contact occurred,
the matched participant in the other treatment group was telephoned by their tutor to control for
frequency of contact.
Outcome measures Over a four-week run-in period participants completed a diary card recording
symptom scores (0 = no symptoms, 3 = maximal symptoms) and daily use of asthma medication. Four-
week diary cards were also completed prior to the six-week, three-month and six-month assessments.
Baseline spirometry was performed at the end of the run-in period and repeated at the three-month and
six-month assessments.
Participants were seen for review six weeks into the trial. Medication use was reviewed and where
appropriate advice was given to adjust dosages. At every contact, participants were reminded to use ß2-
agonist only when symptomatic. After the six-week review, all participants were contacted where
possible by phone every three weeks, medication reviewed and appropriate advice given. Dosage
reduction protocol described in the Brisbane trial was utilised.5

Results
Participants Nineteen GPs agreed to send out letters to patients with asthma
registered with their practices. There were 64 respondents to the letter of which 51
met initial inclusion criteria. Subsequent to a face-to-face interview, two were
excluded due to having unstable medical conditions, six were excluded for
insufficient medication/treatment use during run-in and five were excluded after using
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oral steroids during run-in. After the run-in period, 38 participants were allocated
equally between each group. Four withdrew after allocation and prior to completion
of the teaching, leaving 34 available for evaluation.

Demographic characteristics, smoking status, medication use, asthma symptom score
and asthma severity at baseline are indicated in Table 1. There were no significant
differences between the BBT group and the control group on the basis of age, asthma
symptom score, ß2-agonist dose or inhaled steroid dose. The BBT group had a
significantly lower percentage predicted FEV1 at end of run-in (p = 0.038).

Table 1. Characteristics of participants at end of run-in period

BBT group
(n = 17)

Control
group

(n = 17)
Gender (male:female) 4:13 4:13
Mean age (range) 48.8 (24–69) 44.0 (18–66)
Non-smokers:ever smokers 11:6 12:5
Mean daily adjusted ß2-agonist dose (expressed in mcg equiv ß2-
agonist +/- SD)

496 +/- 519 386 +/- 399

Mean daily adjusted inhaled steroid dose (expressed in mcg +/- SD) 909 +/- 881 896 +/- 502
Mean daily symptom score +/- SD
(0 = no symptoms, 3 = maximum symptoms)

1.08 +/- 0.42 0.99 +/- 0.50

% predicted FEV1 +/- SD 70.8 +/- 16.3 82.7 +/- 16.2

ß2-agonist use Figure 1 illustrates ß2-agonist use by group.

Figure 1. ß2-agonist use by group (with 95% CI)
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At baseline, there was no significant difference in mean ß2-agonist use between BBT
and control. At six weeks, both groups showed significant reduction in ß2-agonist
usage from baseline (BBT p = 0.001; control p = 0.020). The reduction in usage in the
BBT group was greater than that in the control at six weeks (BBT 94% reduction,
control 56% reduction, p = 0.001) and three months (BBT 86% reduction, control
51% reduction, p = 0.007); however, by six months the difference was no longer
statistically significant (BBT 85% reduction, control 37% reduction, p = 0.102).

Inhaled steroid use Figure 2 illustrates inhaled steroid use for the two groups.

Figure 2. Inhaled steroid use by group (with 95% CI)
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Mean inhaled steroid use was the same at baseline for both groups. At six weeks
(BBT 34% reduction, control 10% increase, p = 0.032), three months (BBT 36%
reduction, control 2% increase, p = 0.011) and six months (BBT 50% reduction,
control 1% increase, p = 0.003), there was a significant reduction in inhaled steroid
use in the BBT group that was not observed in the control group.

Percentage predicted FEV1 Percentage predicted FEV1 for both groups is illustrated
in Figure 3.

Percentage predicted FEV1 was statistically significantly lower in the BBT group at
end of run-in. This difference became non-significant at three months and six months.
There was no significant change in percentage predicted FEV1 in either group during
the study.
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Figure 3. Percentage predicted FEV1 by group (with 95% CI)
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Adverse events There were no admissions to hospital or attendances at ED for any
participants in the trial during the trial or during the 12-month period following
completion of the study. Three control and two BBT subjects received short courses
of prednisone during the six months of the post-instruction trial period.

Phone contacts  The instructor contacted all participants once one week after
completion of the intervention. After completion of instruction, only three patient-
initiated contacts were recorded; two from BBT group participants and one from a
control group participant. On these occasions, the matched-pair partner of the
participant was contacted by their instructor. Phone contacts between participants and
their respective tutors and between participants and the investigators were the same
for the BBT and the control groups.

Discussion
This study broadly replicates the findings of Bowler et al.5 BBT as taught by a
member of BIBH was observed to produce a large clinically significant reduction in
ß2-agonist and inhaled steroid use without negative impact on measures of lung
function and with no apparent adverse effects.

The study by Bowler et al demonstrated inhaled steroid reduction of 49% for the BBT
group and 0% for the control group at three months.5 The current study exhibited
inhaled steroid reduction of 50% in the BBT group and a 1% increase for the control
group at six months.

With regards ß2-agonist use, Bowler et al demonstrated a 95% reduction in the BBT
group and a 7% reduction in the control group at three months. Our study showed a
reduction of 85% in the BBT group and a reduction of 37% in the control group at six
months. The magnitude of effect in both studies was remarkably similar.

The experimental design of this trial controlled for the inequality of investigator
contact, which was criticised in commentary on the Brisbane trial.7,8 In the current
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trial post-intervention phone contact in both BBT and control group by the tutor was
minimal and equal. The similarity in results between the two trials suggests that
factors other than contact bias were operating to produce the observed results. It is
noteworthy that the dose reductions observed in this investigation were durable,
persisting up to six months post-intervention. This represents the longest follow up
yet reported of a BBT intervention.

There is no universally accepted diagnostic criterion for the diagnosis of asthma.9

Therefore patients with a GP-assigned diagnosis of asthma with a confirmed
background of variable difficulty in breathing and symptomatic relief following ß2-
agonist use were chosen, as they form a valid and relevant study population.10 Within
this group of patients there may be considerable heterogeneity, including patients
whose primary problem may be dysfunctional breathing.11

Although investigators were blinded to treatment assignment, the use of the term
Buteyko was allowed with participants assigned to that group. This is in contrast to
the practice of Bowler et al, although in that study participants were aware at
recruitment that the trial was a trial of BBT.5 It was considered that use of the term
would not unduly bias results, and was preferable to unrealistic efforts to maintain
complete blinding.

The ability to produce marked reductions in asthma-drug utilisation suggests that the
pharmaco-economic implications of BBT merit further study. Clarification of the
mechanism(s) underlying the effectiveness of BBT is a further goal,12 given that BBT
appears to represent a safe, efficacious alternative for the management of asthma.
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Is the provision of laboratory results via the Internet
acceptable to patients? A survey of private patients in a
large, specialist gynaecology practice
Bernie Brenner

Abstract

Aim The purpose of this research project was to ascertain patients’ views as to the
acceptability of having their laboratory results communicated via the Internet. A
database was designed to hold laboratory results on a web site.

Methods A survey was then prepared for patients of a private, specialist gynaecology
practice, at whom the site was targeted.

Results  Two hundred and thirty five patients responded to the questionnaire, which
canvassed their views on the provision of results through this new modality. Of the
235 respondents, 190 professed to be users of the Internet in general. Of this group
almost 60% used the laboratory results web site. Feedback was highly favourable with
87% of those who used the site stating that they would use it again in the future. The
respondents as a whole rated the Internet as their preferred method for gaining their
laboratory results, even if they had not used it in this instance. The number of patients
who held concerns about the security of the site, or the PIN system used to access it,
was significantly small. Neither of these possible problems seemed to be a barrier to
patients’ utilisation of the site.

Conclusions  The Internet-based laboratory results were well received by those who
accessed them and the figures for those who would use the system again in the future
suggest that once converted patients were more than likely to use the site again. With
the increasing use of the Internet for the dissemination of all sorts of information,
laboratory results hosted in this way can only become more and more favourably
accepted by patients.

The traditional method of communicating patient laboratory results has been the
telephone. Although satisfactory most of the time, it provides poor record logging of
the communication and is extremely costly and time intensive. An alternative method
for imparting the results was designed and this research was targeted directly to the
patients in an attempt to elicit their views as to the acceptability of computer-based,
Internet-mediated communication.

One of the primary uses of the Internet is to disseminate information: collecting,
storing and facilitating interaction between seekers and providers of information. The
health sector is an information- and technology-rich area, and the Internet presents
significant opportunity for expansion and improvement in the transmission of
resources and information, from both health-provider1,2 and consumer perspectives.
McLeod’s prediction that the Internet would usher in ‘the next transformation in the
delivery of health care’3 has already come to fruition.
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The emergence of the Internet has coincided with changes within health, particularly
those that challenge traditional models of health and the way they are delivered. The
World Wide Web provides consumer access to web sites that post vast amounts of
health information.4 This type of information has previously been inaccessible or at
least extremely difficult, costly or time-consuming to gather. Patients and their
relatives gain multiple benefits from Internet access, including an increased sense of
control and ability to participate in decisions about their care.5 Some suggest the self-
help skills fostered in patients could lead to a greatly improved and more cost-
effective model for medical practitioner care.6,7

As patients are using the Internet to access information about conditions and are
visiting their doctors armed with web-based articles asking for certain tests or
treatments to be performed, there is no reason why the results of such and other tests
could not be conveyed back to the patient via the same medium. Patients are being
exposed to information overload without having the same access as doctors to peer-
reviewed articles8 in preparation for consultation.

If patients find an Internet-based laboratory result facility acceptable, a doctor, in
providing this service, may well enjoy the other benefits that flow on from instituting
such a system. These include increased cost efficiency, as fewer staff are needed to
man telephones to impart results, and a very easy logging system that ensures that
patients have indeed received their results. As an Internet-based system includes
automatic logging of a patient’s ‘hit’, the fact that the patient has accessed their
results is recorded and patients who have not received their results are identified and
are contacted by phone. The potential medicolegal benefits are considerable.

Methods
A database was designed using MS Access to accommodate all patient laboratory results in a private,
specialist gynaecology practice. Fields included demographic information, a PIN number (computer
generated), the actual laboratory result, an explanation of the result and a recommended course of
action. Although not displayed, there was a provision for logging the web site hit to confirm that the
result had been accessed.
A questionnaire was then designed and distributed to patients within the practice. The 235 respondents
were a mixture of patients selected consecutively. Some were regulars who would have had the
opportunity to access their results from the site previously, while others were first-time visitors to the
practice and were therefore unfamiliar with the Internet-based results system. Responses were collated
on an Excel spreadsheet and statistical analysis undertaken using PHStat, an Excel add-in feature.

Results
General Internet use It was essential to determine if the respondents considered
themselves Internet users. To clarify this they were asked whether they used the
Internet for general matters. Of the 235 respondents, 190 (81%) classified themselves
as Internet users. Respondents in their 60s were the only group who had more non-
Internet users than Internet users (60% non-users). A comparatively large number of
respondents in their 50s (71%) classed themselves as Internet users.

Internet-based laboratory results accessed Of the 190 respondents who considered
themselves Internet users, almost 60% used the Internet to access their results. Those
in their 30s and 40s made up 75% of all users of the results web site. Predictably,
those in their 60s were the lowest users, making up only 5% of the general Internet
users who accessed their results on the Internet.
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Of the 235 respondents, 124 people (53%) did not use the Internet to access their
results. Within this group, 79 people (64%) stated that they did use the Internet in
general. Of the remaining 36%, the majority predictably fell in the 60s age bracket.
Seventy per cent of the respondents in this age bracket stated they were not Internet
users. In all other age groups the percentage of those who classed themselves as
Internet users but did not use it to access their results was higher than the percentage
of those who did neither.

User-friendly ratings The 111 respondents who used the site were asked to rate its
user-friendliness on a scale of 1 to 5, 1 being not very user-friendly and 5 being very
user-friendly. The average user-friendly rating was 4.22 (Table 1).

Table 1. User-friendliness of results web site: breakdown by age group

User-friendly ratingAge group
1 2 3 4 5

Average rating

20s
30s
40s
50s
60s

0
0
0
0
0

0
2
2
1
1

1
3
7
1
1

1
8
16
8
2

6
14
32
3
2

4.63
4.26
4.37
4.00
3.83

Total 0 6 13 35 57 4.22

Future use of the Internet results site Another telling indicator of the site’s user-
friendliness was whether patients would choose to use it again in the future. These
results were overwhelmingly positive. Of the number who used the Internet to access
their laboratory results only 13% said they would not use it again.

Security and PIN concerns Only 11% of the 235 respondents expressed concerns
about security or the PIN system. To properly analyse the concerns of the respondents
it is necessary to separate them into users of the Internet-based results and non-users.

Of the 111 patients who accessed the laboratory results site, the number of users with
concerns about either security or the PIN system was relatively small. Only 18 people
had concerns in either or both of these categories, accounting for a mere 16% of total
users. The majority of these people were in their 40s.

Fifty per cent of those with security concerns would use the site again in the future.
The figure for those with concerns about the PIN system was significantly higher at
88%. Of the six people who had concerns about both security and the PIN system all
but one of them would use the site again in the future.

Only 7% of the 124 respondents who did not use the Internet to access their results
had concerns with security or the PIN system.

Preference for receiving results While not all of the respondents stated a preference
for receiving their laboratory results, a significant number (82%) did make it clear
how they preferred to access this information. When analysing these data it was
possible to separate those who used the Internet to access results and those who did
not. The respondents had the choice of five options for receiving their results:
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‘Internet’, ‘computer phone’, ‘phoning reception’, ‘receiving a copy by mail’, or
‘being phoned only if results are abnormal’.

Of those who used the Internet to access their laboratory results an overwhelming
number, 73%, stated this to be their preferred method. The Internet was the highest
ranked preference for accessing results in every age bracket. The next preferred
method, phoning reception, received significantly less support with only 12% of
Internet results users stating this as their preference. Six per cent of this group stated
no preference and not one of the Internet results users stated the computer phone as
their preferred method of gaining their results. Only small numbers chose the other
options: copy by mail (6%) or phoned if results abnormal (3%).

Examination of the preferences of those who did not use the Internet to access their
results showed that, unlike the others, this group had no clear preferred method. Those
with no stated preference made up the biggest group (29%), with the other preferences
fairly closely ranked. Those preferring to phone reception made up 20% of this group.
Those preferring either to receive a copy by mail or access their results themselves on
the Internet were just a fraction behind with these options receiving 19% support
each. However, no one in this group actually accessed their results from the Internet.
Being phoned with abnormal results was preferred by 10% of this group while just
3% of the respondents rated the computer phone as their first choice.

It was also important to determine the preferred method for those in the older age
brackets (50s or 60s) to see if their preferences are distinct from the group as a whole.
These respondents are more likely to be unfamiliar with and resistant to technology
such as the results web site. For those in their 60s, once respondents who did not state
a preference (51%) were taken into account, the largest group was those who
preferred to receive their results by mail (22%), followed by those who would prefer
to phone reception (14%). Fewer of the respondents in their 50s did not give a
preference (28%). In this group the strongest preference was to phone reception
(26%) followed by receiving results in the mail (21%).

Discussion
The results of this research were interesting. First, it was clear that those over 60 did
not use the Internet much at all for general purposes. This is hardly surprising as
patients of this age are less likely to be technologically aware.

In assessing the user-friendliness of the system, it is interesting to note that older
respondents (those in their 50s or 60s), found the web site less user-friendly than
younger patients. Those in their 20s found the site the most user-friendly. It would
make sense that younger patients, who are more comfortable in a technology-based
system, would find the results interface easier to use. Therefore, it is possible to
surmise that the lower user-friendly rating given the site by older users is not a
reflection of the site’s ease of use as such, but more of their own level of ability when
it comes to interfacing with technology of this type. It follows that the more familiar a
person is with using a medium such as the Internet the less frustrating and confusing
they find a particular site.

As regards using the Internet-based system in the future, it was somewhat surprising
that the group with the highest number of patients responding negatively was the 20s
age bracket, in which 25% said they would not use the system again. Not surprisingly,
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the group with the next highest figure was the 60s age bracket, in which 17% of users
stated they would not use the site in the future. However, these figures are still
relatively low and the fact that almost 90% of those who used the site would use it
again is a good indication of its usability. It is clear that once patients take the first
step and access their results on the Internet the outcome is generally positive for them
and they adapt quickly to this technology and are willing to adopt it for future use.
Therefore, the challenge lies in getting as many patients as possible to access their
results in this manner. If all patients were to follow this trend for future use, the
natural conclusion is that having accessed their results via the Internet once they will
be keen to do so again.

It was expected that security matters would be of concern to many patients. This was
not the case and surprisingly respondents in their 60s had the fewest concerns of
anyone. This could be a reflection of the fact that members of this age group are not
aware of the potential security issues that the Internet creates. It would be tempting to
surmise that since this group is more wary about using the Internet-based results they
would have more concerns about security and the PIN system. However, the results
disagree with this and it is possible that those who are more familiar with the Internet
are more knowledgeable about the potential for a security breach.

This study shows that although people may have concerns about the PIN system these
are generally not of a nature serious enough to stop them using the site again. It is
possible these concerns could indicate minor incidences, such as losing the system-
generated number. It can, therefore, be surmised that those who expressed concerns
about the security of the site were worried about significant issues and that this worry
impacted on their willingness to use the site again.

In summary, it was clear that the new system of imparting laboratory results was
considered an acceptable method to the patients who made use of it. Of those who
used the site there was clear endorsement of its user-friendliness. This was confirmed
by the high numbers of this group who stated they would use the site again in the
future and further backed up by the large majority who chose the Internet as their
preferred means for accessing their results. One of the major considerations when
making personal medical information available over the Internet revolves around
whether patients’ privacy is adequately protected. It was therefore interesting that
concerns about security or the PIN number were minimal and did not seem to act as a
great deterrent to use of the Internet to access results both amongst those who used the
site and those who did not. As use of the Internet increases for all sorts of information
dissemination it seems clear that laboratory results hosted in this manner are only
going to grow in popularity with patients as they become more familiar and
comfortable with the technology required to support them.
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Ultrasound and soft-tissue mass lesions – a note of caution
Mark Coates

In recent years, ultrasonography has developed as a highly accurate modality for the
primary investigation of many soft-tissue injuries, particularly those of tendons of the
rotator cuff. In experienced hands and using state-of-the-art equipment, reproducibly
high sensitivities and specificities with tendon-related injuries have been obtained
from multiple centres around the world, including in New Zealand.1–3

As a consequence of its wide availability, and its perceived usefulness in soft-tissue
diagnosis, ultrasound is commonly used in the assessment of soft-tissue mass lesions.
The ability of ultrasound to characterise mass lesions is generally limited to
differentiating cystic versus solid, particularly in the context of periarticular mass
lesions. Lesions deep to the investing fascia and solid lesions are not generally well
characterised with ultrasound, although in a minority of cases the appearances can be
specific for certain lesions. Magnetic resonance imaging (MRI) is the preferred
modality for the assessment of deep and solid mass lesions, but is available only on
referral by a specialist.

The experience of the multidisciplinary combined bone and sarcoma clinic at
Christchurch Hospital, which treats patients from all of the South Island, is that
community-acquired ultrasound examinations of soft-tissue mass lesions are
commonly misinterpreted and this can lead to a significant delay in initiating
treatment in the diagnosis of soft-tissue sarcomas. Data published by Professor
Anthony Doyle et al, from the New Zealand Bone Registry at Middlemore Hospital,
showed a 23% rate of incorrect initial diagnosis by ultrasound imaging, resulting in a
delay in diagnosis for a soft-tissue sarcoma of up to six months.4 The most common
error was to mistake a solid tumour for a haematoma. These errors in interpretation
are not usually made by experienced musculoskeletal radiologists; however, the wide
availability of ultrasound does mean that many examinations are being performed by
operators less experienced in soft-tissue tumours. Referring clinicians need to be
aware of this potential pitfall and be prepared to reconsider the diagnosis of presumed
haematoma, if it does not resolve within the expected timeframe.

Does ultrasound, therefore, have a role in the assessment of soft-tissue mass lesions?
Ultrasound definitely has a primary role, particularly for primary care physicians in
the confirmation of the existence of a mass lesion. Often apparent mass lesions turn
out simply to represent asymmetry of subcutaneous fat or normal, palpable anatomical
structures. The role of ultrasound in characterising mass lesions is more limited, but
does remain highly accurate in assessment of periarticular and peritendinous soft-
tissue mass lesions, and is generally regarded as the investigation of choice for
confirming the presence of ganglia. Solid mass lesions, particularly those deep to the
investing fascia, generally need referral to a soft-tissue tumour surgeon and then
further investigation with MRI. Ultrasound is often subsequently used in obtaining
biopsies of these lesions, although this is only following consultation/review with a
soft-tissue tumour surgeon/multidisciplinary group.
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Subcutaneous solid lesions are more problematic, particularly as a large proportion of
these represent longstanding lipomas. Ultrasound is able to confirm the presence of
these lesions, and whilst there may be some diagnostic clues to the presence of a
lipoma, a specific diagnosis is not usually possible. This is in contrast to MRI, which
can readily diagnose lipomas and separate those with features more likely to correlate
with atypical histology/liposarcoma. Due to the very common nature of subcutaneous
lipomas, MRI of these lesions is not considered necessary in most cases.  Decisions
regarding treatment are usually made clinically, with MRI reserved for subcutaneous
lesions that are large or changing in size, or otherwise of concern.

In summary, ultrasound does have a role in the assessment of soft-tissue mass lesions.
Soft-tissue sarcomas are uncommon; however, particularly in the primary care setting,
misinterpretation of these lesions as haematomas, at least initially, is unfortunately not
uncommon and all referring doctors need to be aware of this potentially serious
pitfall.
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A case of primary amoebic meningoencephalitis: North
Island, New Zealand
Ray Cursons, Jamie Sleigh, Dell Hood and David Pullon

During the 10 years 1968–78, eight fatal cases of primary amoebic
meningoencephalitis occurred in the Waikato area. All had been swimming at places
along the primeval course of the Waikato River between Taupo and Matamata.

This paper reports a ninth fatal case of primary amoebic meningoencephalitis,
involving a 10-year-old girl who swam at Okauia Springs in one or more of the ‘Opal
Springs’ pools on the west bank of the Waihou River (just opposite the ‘Crystal
Springs’ pool area) over Easter (21–24 April 2000), as well as in natural warm pools
in the Rotorua area during the same period.

Case report
In late April 2000, a 10-year-old from Waipa District was notified to the Medical
Officer of Health of Waikato District Health Board, with primary amoebic
meningoencephalitis. In the week prior to the onset of her symptoms, the child had
swum in two geothermal pools, one a natural, undeveloped spring near Lake Rotoma,
and one part of a commercial pool complex in Matamata. She was known to have put
her head underwater in both locations, as did many others present at the same times.
Both exposures occurred during Easter. There had been no other exposures to thermal
or other waters during the incubation time or during the two weeks of school holidays,
which had immediately preceded Easter. The presenting symptom was headache,
which began three and four days after the two swimming exposures. The headache
was severe and persistent, with fever and vomiting developing over 48 hours. There
was no rash. Clinically the child presented as a case of bacterial meningitis with
pleocytosis and an elevated protein. Clinically she was thought to have pneumococcal
meningitis and was treated with ceftriaxone and vancomycin. Her continued clinical
deterioration and reduction in level of consciousness prompted a review of the
diagnosis and consideration of less common causes of meningitis. Motile amoebae
were seen in cerebrospinal fluid (CSF), and have since been confirmed by culture and
polymerase chain reaction (PCR) as Naegleria fowleri. The child died three days after
admission despite intensive therapy with intravenous and intrathecal amphotericin B,
and intravenous rifampicin and co-trimoxazole.

At the commercial complex she had spent several hours in a chlorinated Olympic pool
and used a playground-style slide into the pool repeatedly. She was thought by her
family to have spent some time in a second pool at the complex, which has a warning
posted alongside it advising swimmers not to put their heads underwater. The water in
this pool received no treatment other than sand filtration. The family spent about an
hour in the natural soda springs pool the following day. It was raining, and about 20–
30 others were using the pools at the same time. Other members of the family
reported putting their heads underwater, as did other pool users. After confirmation of
the diagnosis, the public health response involved immediate public notification of the
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incident and the known risk factors via the media, and review of both pool sites.
Follow-up actions included liaison with territorial local authorities, which are
responsible for safe management of all swimming pools in their areas.

The commercial pool complex
The pool complex closed voluntarily while investigations were undertaken. The
Olympic pool at the commercial complex had, before the child’s illness was notified,
been drained and the surface stripped for repainting. It is filled in series after the two
smaller pools are filled. Water from the Olympic pool could not therefore be tested
for amoebae. The Olympic pool was, at the time of the case’s exposure, being tested
for free available chorine (FAC) once daily before bathers arrived; at which time it
was described as always being at 2 parts per million (ppm). It now has a different
inflow, an automatic chlorine-dosing system, and a separate sand-filtration system
serving this pool only. It was reopened after repainting and an intensive phase of
monitoring of FAC, to ensure that levels remain around the minimum acceptable level
of 2 ppm throughout the day. More regular monitoring of FAC is now in place as part
of a detailed management plan. The two smaller untreated pools at the complex are
maintained at a higher temperature than the chlorinated Olympic pool, and are not
chlorinated. The water passes through a sand filter and the pools are filled in series,
with the Olympic pool filling last. Both filters are backwashed (twice) daily, with
backwash water running to waste. Both smaller pools had extensive cracks in the
concrete floor. In the deeper of the two pools, a multiply fissured crack of
approximately 10–20 cm depth ran approximately five metres across much of the
floor. It contained paint flakes and other loose debris. The water in the Olympic pool
was exposed to these cracks during filling. Four samples were taken for testing for
amoebae, from the bore water, the water after sand filtration, the debris from the crack
and from a separate bore feeding a private pool not used by the case. Only the bore
water for the main pool complex was free of amoebae, but none of the isolates were
Naegleria fowleri. The pool owner reported that the cracking of the two smaller pools
in the main complex was thought to be due to intrusion of groundwater from below,
as the cracks are known to have been repaired many times. The pools are thought to
have been built in the early 1900s. Repairs since undertaken involve the construction
of a new floor above the existing one, with space and drainage to prevent groundwater
build up.

Laboratory methods
A wet mount of the CSF was examined using phase contrast microscopy at 400X
magnification. Three hundred micro litres of the CSF was cultured on a 0.25% NaCl
agar plate onto which a lawn of Escherichia coli had been spread. The plate was
incubated in a humidified atmosphere at 37 °C for 24 hours; a further wet mount was
made from the plate and examined for the presence of Naegleria-like amoebae. The
plate was then flooded with 5 ml of sterile water and incubated at 37 °C for 90 min.
Following incubation the plate was examined for the presence of the flagellate stage
using a phase contrast inverted microscope at 200X magnification. Amoebic isolates
were subjected to DNA amplification. Two sets of primers p3f (5-
gctatcgaatggattcaagc) p3r (5-cactactcgtggaaggctta)1 and primers B1f (5-
atgcagtagtttgggcg) and B2r (5-actgtgatatttcatcattg)2 were used for DNA amplification.
Briefly, DNA was extracted from the CSF specimen and amoebic trophozoites from
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the saline agar plate, as previously described.3 The PCR solution contained 1X PCR
amplification buffer (10 mM Tris-HCL pH 8.3, 50 mM KCL, 2.5 mM MgCl2), 200
µM deoxynucleoside triphosphates, primers at 0.4 µM, 1.25 units of amplitaq Gold,
and 5 µl of extracted DNA. Template DNA was denatured at 95 °C for 10 minutes. A
total of 40 cycles was performed, during which the DNA was denatured at 94 °C for
30 sec and primers annealed at 55 °C for 30 sec and extended at 72 °C for 1.5 min.
The PCR B1/B2 products from the CSF and culture plates were cycle sequenced in
both directions using Big-Dye chemistry with the respective forward and reverse
primers. The PCR negative controls included sterile water as a mock template control
for the amplification reaction mix and N. gruberi DNA as a control for primer
specificity.

One litre of water from the two pools (ie, Okauia Springs natural pool and
commercial pool complex) was filtered through a 5 micron filter and the filter then
inverted onto a saline agar plate containing a lawn of E. coli. The agar plates were
incubated at 37 °C for up to 10 days and any amoebic isolates tentatively identified
via morphology and flagellation. Speciation of Naegleria sp. was performed via
amplification of the amoebic ribosomal internal transcribed spacers (ITS) using the
primer set ITSf 5-gaacctgcgtagggatcattt and ITSr 5-tttcttttcctccccttatta.4 DNA
amplification and sequencing conditions were as reported above.

Results
The CSF looked purulent (WBC 1590 x 106/l, 90% neutrophils, protein 2.4 g/l,
glucose 4.3 mmol/l). Examination of the wet mount from the CSF revealed a small
number of amoeboid trophozoites that exhibited characteristic eruptive flowing of the
protoplasm typical of Naegleria spp. Culture of the CSF on saline agar plates also
resulted in the growth of typical limax amoebae. The flagellation test supported the
provisional diagnosis of Naegleria spp. Amplification of the DNA extracted from
amoebae isolated from culture produced two different sized amplicons: 1.5-kbp using
primer set p3f/r and 678-bp using primer pair B1f/B2r. DNA extracted from the CSF
and amplified with primer set B1f/B2r also produced a 678-bp amplification product.
A BLAST5 search of the sequence results for both the CSF and the culture B1f/B2r
amplification products identified N. fowleri with a 100% nucleotide sequence match.
Examination of the thermal pool waters revealed no N. fowleri isolates either by
culture or DNA amplification. However, a thermophilic Naegleria sp. was isolated
from the Okauia Springs which was later identified as Naegleria lovaniensis via
sequencing of the ribosomal internal transcribed spacer amplification product.

Discussion
Amoebic meningoencephalitis has an incubation time of 3–10 days, and presents with
headache, fever, vomiting and later reducing consciousness. In the early stages it
cannot be clinically distinguished from bacterial meningitis, and the advice to give
parenteral penicillin or other antibiotic effective against meningococci still applies to
any presentation suggestive of meningitis.

The disease had not been reported in New Zealand since 1978.6 Eight cases have been
notified previously in New Zealand. All cases followed swimming in geothermal
water between Lake Taupo and Matamata; all have been fatal.



NZMJ 12 December 2003, Vol 116 No 1187 Page 4
URL: http://www.nzma.org.nz/journal/116-1187/712/ © NZMA

The first four of these cases swam in 1968 in the warm Okauia Springs pool on the
east bank of the Waihou River, known as ‘Crystal Springs’. Amoebae pathogenic to
mice were identified from the third of these cases.7 Because the microbiologist
identified an amoeboid slime mould in the CSF culture of this case, he considered the
slime mould to have been the pathogen.8 More likely, an amoeba of the genus
Naegleria was the true culprit, with the slime mould as a contaminant.9 A fifth case
involved a 12-year-old boy who swam in the same pool in 1971. His CSF revealed
amoebae on microscopy and culture. Immunoperoxidase staining of brain tissue at
Massey University, Palmerston North, of both the third and fifth cases demonstrated
the amoebae to be Naegleria fowleri.10 In addition, specific immunofluorescence of
brain sections of these two cases at the Amoebiasis Diagnostic and Research Unit,
London, identified the amoebae as N. fowleri (personal communication between WP
Stamm, Amoebiasis Diagnostic and Research Unit, St Giles Hospital, London, UK,
and CM David, Director of Laboratory Services, Waikato Hospital, Hamilton, NZ,
1976). The sixth case, a 21-year-old male, visited the ‘Golden Springs’, near the Mihi
bridge of the Waikato River in 1972. The amoeba was identified at the Institute of
Medical and Veterinary Science, Adelaide, serologically and by mouse pathogenicity
tests, as N. fowleri.11 The seventh case, a 15-year-old boy, bathed in the warm
Otumuheke stream at its entry into the Waikato River above the Huka Falls. Amoebae
pathogenic to mice were identified at Massey University, Palmerston North, as N.
fowleri.12 The eighth case, an adult male, related again in 1978 to the Okauia Springs
pool near Matamata, called the ‘Crystal Springs’; which has now been closed.6

The natural pool may be the more likely source of this infection, because of direct
contact between the soil and the water. Warm water and soil are the natural habitat of
Naegleria fowleri. Public health management of this incident has focused on
promoting safe behaviour in natural geothermal pools (ie, users should not dive or
jump in, and should not immerse their faces in any way) and safe management of
commercial pools. Assiduous exclusion of soil from the water source and the pools,
filtration, adequate and sustained chlorination and/or high water turnover are the
mainstays of safe commercial pool operation.

Ensuring that swimming pools do not present a risk to health is the responsibility of
city and district councils. Pools run according to the guidelines for geothermal pools
(which are part of the NZ Standard for swimming pool operation) are at very low risk
of harbouring N. fowleri. There are at least 14 species of the free-living Naegleria
identified, two of which, N. fowleri and N. australiensis, are regarded as pathogenic.4

Although N. australiensis is virulent for mice there have been no recorded infections
of man with this species. N. lovaniensis on the other hand resembles N. fowleri for
growth at temperatures up to 45 °C, cytopathogenicity for tissue culture, and
antigenicity. Historically mouse pathogenicity was used to differentiate between these
two species, but the recognition that N. australiensis was pathogenic to mice, albeit
less so than N. fowleri rendered the test non-specific.1 Consequently genotypic
methods have been developed for the reliable speciation of this genus of free-living
amoebae.4 Using sequence variation in the ribosomal internal transcribed spacer
region, N. fowleri, N. lovaniensis, N. australiensis and N. gruberi have all been
identified in thermal waters in New Zealand (unpublished observations).

This case illustrates the continuing threat of amoebic meningoencephalitis in New
Zealand, and describes the use of modern molecular methods in its diagnosis.
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The Green Prescription: a field of dreams?
Phil Handcock and Carolyn Jenkins

Abstract

Increasing the physical activity of New Zealanders has assumed a higher priority with
new primary healthcare strategies. Physical Educators, the professionals who
research, teach and practise in the domain of physical activity and exercise, have
raised concerns regarding the strategies employed. This essay details several
misgivings with public health initiatives designed to increase physical activity, and
makes a case for recognising the expertise of graduates specifically trained in this
specialist field. A system of referral to accredited exercise professionals is suggested
to be a more efficacious means of changing physical activity behaviours.

Considered one of the better sports films, Field of Dreams is a feel-good story about
the power of persistent yet illogical faith. Those who have seen the movie will recall
the phrase ‘If you build it, they will come’. The following cautionary metaphors are
used in our Exercise Prescription courses, to warn against naively trusting in the
power of exercise advice:

If you recommend exercise, they will do it...
If you write a programme, they will follow it...

Equally illogical, a ‘deliver the programme then stand back and watch the results’
approach to prescribing exercise is all too common, and symbolises the gap between
the well meaning and the well prepared. If managing change were as simple as
‘telling’ or ‘instructing’, one third of the New Zealand adult population would
presumably have got the message, and would not be facing the consequences of
inactivity.1

Over the last decade, the New Zealand Government and its agencies appear to have
shared a view that increasing physical activity is a ‘good buy’ for public health. The
sentiment is positive, it links nicely with New Zealanders’ self-perception as a
‘sporting’ and active nation, and the message demonstrates some form of action in the
public arena. While the physical education sector should be delighted with the intent
of these messages – after all physical educators have been extolling the preventive
and rehabilitative benefits of physical activity in this country for more than 55 years –
failure to seek expert consultation and the strategies adopted have been disappointing.
The emergent physical activity initiatives have generally been greeted with dismay by
those of us who research, practise and teach in the sub-discipline of exercise
prescription. While criticism of well-intentioned public health initiatives is seldom
welcomed, there is a fundamental need to learn from overseas experiences, to be more
efficient and effective, and to ensure that an already overburdened healthcare system
is not unduly stretched even further.

This essay focuses on the medical-practitioner-based programmes that are common
internationally, and that attempt to combine exercise promotion with some form of
intervention. It should come as no surprise that medical practitioners are the preferred
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choice for delivering physical activity messages. General practitioners form a national
network, have ready access to sedentary and at-risk populations within their practices,
and are seen as respected and valued sources of healthcare advice. That medical
practitioners are well positioned to deliver exercise advice goes without question.

Medical-practitioner-based physical activity schemes have typically been structured in
one of three ways: by linking to commercial exercise centres; by providing simple
physical activity advice; and by providing physical activity advice that incorporates
behavioural-change counselling.2 A review identified 68% of the 200 physical activity
schemes operating in the UK as leisure-centre-managed schemes.3 For example, an
early scheme, the Oasis Programme,4 involved general practitioner referral of patients
to a local leisure centre. Patients were assessed at the centre and offered discounted
sessions over a 10-week period. Patients were monitored by the centre, and referred
back to the general practitioner at the conclusion of this period, with a further two-
month complementary membership available with medical practitioner referral.
Although this scheme provided subsidised access to specialised facilities, and limited
supervision, 13% of the patients referred never made an initial visit to the centre, and
only 28% of referrals were able to complete 75% of the 20 sessions offered. In spite
of perceived benefits, the scheme appeared to offer little more than generic exercise
advice.

A second category of medical practitioner schemes has aimed to provide simple
exercise advice. New Zealand’s Green Prescription scheme, introduced in 1998,
offers patients written advice to become more physically active. The scheme
encourages practitioners to target several medical conditions associated with
inactivity, and is estimated to be used by 50% of New Zealand general practitioners.5

As follow up to the Green Prescription, contact details of patients are faxed to
regional sports trusts for continued encouragement. Patients can also make use of a
sports trust free phone line, for information on activity options within their region.
There have been suggestions that personnel operating these phone services can
provide additional counselling.5

The final category of schemes utilises physician counselling that acknowledges
physical activity as a behaviour. The PACE (Physician-based Assessment and
Counselling for Exercise) scheme6 is based on the transtheoretical model of behaviour
change.7 Patients complete a two-minute questionnaire designed to evaluate their
readiness to change. On the basis of their responses, a pre-formatted physical activity
plan is then provided and discussed with a trained physician during a three- to five-
minute consultation. In a study of this scheme,6 at six-week follow up 52% of patients
reported regular physical activity, a value that compared favourably with a control
group in which only 12% were regularly physically active.

The concept of physical activity as a public health initiative clearly has favour
internationally (for a comprehensive review of physical activity schemes see Petrella
and Lattanzio2). Although these schemes have not been rigorously evaluated, a
consistent finding has been that while they are useful for encouraging exercise
initiation, there is little evidence supporting long-term change in physical activity
behaviours resulting from such programmes.2 The present authors suggest that these
‘have-a-try’ schemes could be more hindrance than help. Our experience has been
that clients with a pattern of attempted physical activity followed by early drop out
become increasingly more difficult to assist into habitual physical activity, a view that
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is well supported in the self-efficacy literature.8,9 Medical-practitioner-based schemes
offering brief advice appear to have only a modest role to play in encouraging long-
term increases in physical activity.2,10–12

These physical activity initiatives have likely failed to live up to expectations for two
closely linked reasons. First, physical activity promotion, and by extension the
exercise prescription process, has been trivialised as a simplistic process.

...If you build it, they will come...

Second, because of its perceived simplicity, responsibility for exercise advice has
been devolved to those not necessarily seeking the role and not adequately prepared
for the task. In New Zealand, general practitioners are under considerable pressure to
deliver a wide range of health messages and services, and often lack the confidence,
time, reimbursement or training to provide the exercise advice required.2,13 We would
not conceive of general practitioners giving their patients comprehensive dietary
guidance or psychological counselling; we do expect them to provide positive generic
advice and encouragement, and onward referral to professionals better placed to help.
We suggest that the general perception of exercise advice being simple, in
combination with general practitioners’ lack of familiarity and comfort with the area,
results in exercise advice couched in very general terms being dispensed.13

From a physical education perspective, exercise prescription is a more complex
process that involves working with the activity needs of clients, which may or may
not be complicated by the presence of risk factors or disease. Typical components of
this process are risk stratification, exercise capacity evaluation, programming and
counselling, monitoring and supervision, education, evaluation of exercise outcomes,
and preparation and support for independent, lifelong physical activity. This is a
process that takes a little longer than a seven- to twelve-minute consultation,12 and
demands a set of skills that must be well supported by a sound theoretical
understanding of exercise science and exercise psychology.

To illustrate these procedures, our Exercise Prescription Teaching Clinic supports and
supplements the Green Prescription at a local level. The clinic accepts referrals of
clinically stable clients deemed by their general practitioner or dietitian to be in need
of exercise counselling. While student consultants have an understanding of the
pathophysiology of selected conditions, and the associated implications for physical
activity, exercise is prescribed under the care of a general practitioner. To optimise
both the pedagogical and client outcomes, a three-phase behavioural approach to
exercise prescription has been adopted, which endeavours to progressively facilitate
exercise tolerance, habitual exercise, and effective exercise.

Physical activity has to be tolerated if it is to become a habit, and it has to be
consistent if it is to have an effect. Emphasis is therefore not solely on the exercise
prescription or programme written, but also on understanding that physical activity is
a health behaviour, a behaviour that may be subject to many influences.

Exercise tolerance focuses on an individual’s ability to tolerate physical activity in
both a physical and psychological sense. For the habitually inactive, the potential for
post-exercise soreness and injury is generally higher. For example, a middle-aged
male heading back to squash after a 20-year break, with triceps surae unaccustomed to
the dynamic loading associated with the stretch-shortening cycle, and with rotator cuff
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muscles that will act as eccentric restraints only until premature fatigue ensues, has an
increased risk of injury. Individuals need to be prepared for these exercise and post-
exercise responses if they are to be able to persist with their physical activity. In
effect, incremental adjustments in exercise type, intensity and duration are used
during this phase to progress individuals to points where they can tolerate the exercise
loads needed for effect. Furthermore, showing clients how exercise can be fitted in
with minimal time involvement – that it need not be an imposition, and that it can be
accommodated into any lifestyle – also contributes to establishing exercise as a habit.

...Just because you tell them, doesn’t mean they will necessarily do it...

Adherence to, or to use the more recent vernacular ‘concordance’14 with, an exercise
prescription remains the greatest obstacle to effective physical activity.15 Adherence
links closely with both exercise tolerance and client perceptions of success. Although
many factors are associated with adherence,16 we have found perceived success to be
a major influence on perseverance. In this respect, careful attention needs to be paid to
initial goal setting, with client participation in this process. We find that early
progress may not be as obvious as, for example, a lower reading on the bathroom
scales. Progress will relate to the client’s ability to tolerate, complete and adhere to an
exercise regime, and inclusion of these aspects in the goal-setting process helps
clients to recognise that they are in fact making progress, and encourages continued
participation.

The physiological adaptations and the health benefits that accrue from habitual
physical activity can vary widely between individuals, and in this respect the literature
supports individually tailored exercise prescriptions to optimise gains.2 Finding an
effective prescription often requires regular monitoring, assessment and fine tuning of
the exercise parameters to elicit the desired improvements. This process is dependent
on personal interactions, specific propositional and practical knowledge, and a unique
set of skills.

In keeping with trivialisation of the exercise prescription process, public physical
activity promotion schemes have seldom involved exercise specialists. Despite being
overlooked in this respect, the efficacy of trained exercise professionals is now
receiving much-needed research attention17 (personal communication CB Ritchie,
November 2001; M Meacham, February 2002), and further investigations of their
emerging roles are warranted. Such a professional has not been well identified in New
Zealand and other parts of the world appear to share in our confusion. We suggest
exercise prescription qualifications come down to four main criteria:

1. A need for formal academic preparation. Exercise prescription literacy should not
be confused with a working knowledge of the area. Being active, knowing a few
of the terms, completing a weekend workshop, or having access to textbooks, is
no substitute for a comprehensive course of study.

2. A need to be conversant with exercise psychology. Consistent with the view that
inactivity is a behavioural issue, preparation in the exercise sciences must be
linked with a working knowledge of exercise and health psychology.

3. A need for professional immersion. An appreciation of, and experience in, both
exercise and health milieux is vital in order for exercise prescription professionals
to understand the expertise and roles of various healthcare professionals.
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4. A need for professional certification/accreditation. A system of accreditation
would enable exercise prescription professionals to be readily identifiable to
healthcare professionals and the general public. No accreditation processes for
exercise specialists exist in New Zealand, and the various international models of
accreditation either lack rigour or necessitate levels of diagnostic testing and
monitoring that are not supported by our system of healthcare. Any system needs
to be consistent with the New Zealand context.

The way forward
Encouraging a population to be more physically active is not just a matter of message
repetition.18 A consistent finding from physical activity advice programmes is that
while exercise adoption is a realistic target, habitual physical activity requires more
specific advice and individualised support. As the professionals responsible for
researching, teaching and practising in the physical activity domain, physical
educators have a personal stake in any scheme that seeks to promote physical activity.
Physical educators have been remiss as responsibility for implementation has been
devolved to those perceived to be in the best position to deliver services. While
rationalisation of resources and the difficulty in identifying appropriate practitioners
are understandable, if more New Zealanders really are to be active for good, there is a
need for the development of a system that will enable clients to be referred to those
best prepared  to provide specialised help. We agree that general practitioners are the
ideal first point of contact for encouraging physical activity adoption. Just as general
practitioners have a network of referral to dietitians, chiropractors and podiatrists, a
system of referral to a legitimate exercise prescription specialist appears worthy of
investigation.19

Recent growth in exercise prescription has been rapid, and physical education
graduates now need to work with healthcare professionals to develop a system of
accreditation for appropriately trained exercise professionals. Many health
professionals and employers are already recognising that there are graduates with
specialist skills and knowledge in the exercise prescription area, but this recognition
has not progressed far beyond the local level.

The messages that we would like to leave readers with are:

1. It may appear simple, but habitual physical activity is a complex challenge. This is
no Iowa cornfield, and simple exercise advice rarely works. Habitual physical
activity is important for our nation’s health, but it requires expertise, time,
monitoring and support.

2. Being in the best position does not mean everything. There are graduates who
have specific preparation for work in this area; a profession backed by a four-year
specialisation in exercise prescription should arguably add value to the Green
Prescription process. Our quest now is to ensure that the best prepared are readily
identified and better positioned  to enable New Zealanders to benefit from their
expertise.
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Fellow, School of Physical Education, University of Otago, Dunedin
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Spontaneous haemopneumothorax: will it ever be common
enough to raise some clinical suspicion?
Jacob Mufunda and John Lennane

Cases of spontaneous haemopneumothorax pose a number of management issues:
which specialty, what aetiology and how to reduce morbidity and mortality. We report
here a case of spontaneous haemopneumothorax in a previously healthy teenager.
There is a need for guidelines for the management of this clinical emergency to
prevent delay in definitive management.

Case report
A previously healthy eighteen-year-old man presented with acute onset central
pleuritic chest pain, which was exacerbated by deep breathing. There was no history
of trauma, asthma or bleeding disorder. Examination revealed some degree of shock,
but no obvious distress. There was reduced air entry on the left side with right-sided
mediastinal shift and a left-sided hydropneumothorax confirmed on chest X-ray
(Figure 1). Thoracocentesis revealed dark-coloured blood. A diagnosis of
haemopneumothorax was immediately made. Transfer to the tertiary centre was
delayed because of debate between chest medical and surgical departments as to who
should accept him. In the event, he was transfused 3 units of blood and treated
conservatively. He was discharged at ten days, still with an apical pneumothorax and
residual left lower lobe collapse on CT.

Figure 1. Postero-anterior chest X-ray of the patient on admission
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Discussion
Haemopneumothorax usually results from chest trauma but can occur spontaneously,
and is unsuspected in up to 12% of all cases of pneumothorax. Prompt diagnosis is
essential to allow for urgent surgical intervention with minimal complications.1

Causes include external trauma and internal damage, eg, nasogastric tube insertion or
oesophageal rupture.2,3 A rare cause has been reported in a patient with Marfan’s
syndrome and congenital afibrinogenaemia.4 In a few cases the source of bleeding
was not identified at thoracotomy.5 Por et al observed cases of haemorrhagic shock
caused by torn pleural adhesions and ruptured apical bullae.1

Spontaneous haemopneumothorax is a cause of shock in young patients. In this case,
there was some debate over who was responsible for the patient, given the absence of
history of trauma. This delayed and possibly precluded definitive surgical treatment
for this patient.

There is a current trend towards surgical treatment rather than conservative
management. Surgical intervention using video-assisted or endoscopic techniques, or
open thoracotomy improves outcomes and reduces complications. In a recent report,
authors advocate prompt thoracotomy to arrest bleeding.5 Another report, however,
preferred conservative management.6

This case was not offered surgical treatment. He stayed in hospital for ten days
compared with fewer than five days for an average case treated surgically. On
discharge, there were still pockets of fluid and air in the lung suggestive of possible
continued bleeding, although the clinical picture remained stable.

The lesson learnt from this case is the attention it draws to the seriousness of
haemopneumothorax. There is no conclusive evidence base in favour of either of the
two surgical interventions but video-assisted thoracoscopic surgery is preferred to
open thoracotomy because it is associated with less tissue trauma, post-operative pain
and shorter hospital stay.7 Guidelines for the management of this disease are
necessary to prevent morbidity and mortality, and to improve outcomes.
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The cure of consumption
This extract is taken from Miscellaneous Notes, published in the New Zealand
Medical Journal 1903, Volume 3 (10), p218

Professor Geheimrath von Behring, the famous discoverer of the anti-diphtheritic
serum, recently gave an address before an assembly of distinguished medical men in
Vienna on the results of his attempt to find a lymph for the cure of tuberculosis.
Professor von Behring has pursued his investigations for several years, and he stated
that he had succeeded in rendering calves safe against tuberculosis by injecting a
product obtained from a pure culture of the bacilli of human tuberculosis. The action
of this injection was analogous to that of Jenner’s inoculation from small-pox.
Diseased animals were not cured, but healthy beasts were rendered immune against
infection. Professor von Behring does not think that in its present form his discovery
can be used on human beings, for whom another method must be adopted. The
Professor is of opinion that cows free from tuberculosis are fortified against the
disease by an antitoxin in their system. If, therefore, children were fed on the milk
from these animals they would absorb the antitoxin, which would secure them against
infection. Professor Behring is fully persuaded of the possibility of rendering children
proof against consumption from an early age, but whether, and to what extent, adults
can be rendered immune only future experience can show.
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Proceedings of the Waikato Clinical School Research
Seminar, Wednesday 26 March 2003
Is low risk no risk? Management and outcome of non-high-risk patients
presenting with acute coronary syndromes. Findings from the Global Registry of
Acute Coronary Events (GRACE). G Devlin1, I Sadiq2, S Heald1, M Davidson2, J
Lopez-Sendon3, D Brieger4, A Avezum5, J Elliott6. 1Waikato Hospital, Hamilton,
New Zealand; 2University of Massachusetts Medical School, Worcester, USA;
3Hospital Universitario Gregorio Maranon, Madrid, Spain; 4Concorde Hospital,
Concorde, Australia; 5CTI-A Hospital Albert Einstein, Sao Paulo, Brazil;
6Christchuch School of Medicine, Christchurch, New Zealand.

Background Recently published clinical guidelines have emphasised the importance
of early risk stratification in the management of acute coronary syndromes (ACS).
ST-segment changes on ECG and raised cardiac troponin levels predict higher risk.
However, patients without these markers of higher risk may still be at risk of
subsequent clinical events.

Methods We have analysed outcomes in patients included in GRACE, a multinational
prospective registry of unselected patients presenting with ACS in 94 centres in 15
countries. Patients who presented with unstable angina as their admission diagnosis in
the absence of dynamic ST-segment changes, positive troponin assay (or other cardiac
markers), or haemodynamic or arrhythmic instability were regarded as low risk.

Results  Of 11 885 patients presenting with a non-ST-segment-elevation ACS, 4252
(36%) were defined as low-risk patients. Mean age was 65 years, 40% were women,
and there was past history of hypertension in 66%, hyperlipidaemia in 57%, current or
previous smoking in 54%, and diabetes in 25%. Abnormal ECG changes were noted
in 44%, predominately T-wave changes (33.4%). During hospital admission, 28%
received an exercise tolerance test, 40% underwent echocardiography and 46%
underwent coronary angiography. In hospital, revascularisation was performed in
26% of patients. Medications at discharge included aspirin in 87%, beta blockers in
69%, nitrates in 58%, calcium antagonists in 35%, ACE inhibitors in 46% and statins
in 53%. Death occurred in 1%, reinfarction in 0.1% and recurrent ischaemia in 32%
prior to discharge.

At six-month follow up, 19% had been readmitted, 13% revascularised, 2.3% had a
myocardial infarction and 2.5% had died. Death was less likely if the patient was
discharged on either a statin (HR 0.7, 95% CI 0.6–0.9) or aspirin (HR 0.7, 95% CI
0.5–0.9), and if angioplasty was performed (HR 0.5, 95% CI 0.4–0.8)

Conclusions  Low-risk patients with ACS are still at some risk of adverse events in
the six months following first presentation. This risk appears to be influenced by
discharge medications and the use of revascularisation procedures.
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Does measuring the wrist help? Correlation of change between DEXA
measurements at the spine, femoral neck and distal wrist in follow-up scans. A
Doube. Midland Osteoporosis Group.

There is often discordance between spine and hip DEXA measurements on follow-up
scans. Current convention regards the spine as the relevant correct indicator of
change, with hip influenced by technical factors to make it less reliable. The wrist has
not been advocated for routine use but it has greater precision than either spine or
femoral neck, is sensitive to postmenopausal bone loss and has measurable response
to treatment.

The results of 500 patients who had all three sites measured on two occasions using
the same machine and software (Norland XR 36) were reviewed. Scans were
performed in a standard clinical manner.

Full data were available for 496 patients. The average increase/decrease in bone
density was: spine 5.4/5.05; femoral neck 5.44/5.75; distal wrist 5.22/4.24.

Scattergrams show a closely similar distribution of change in spine vs femoral neck,
spine vs wrist, and femoral neck vs wrist. A correlation matrix is significant between
all three sets at p <0.001. Regression analysis indicates both hip and wrist predict
spine values.

The wrist offers another site to measure change in bone density and performs at least
as well as the femoral neck.

Procollagen III N-telopeptide as a marker of liver injury in patients treated with
methotrexate for psoriasis or rheumatoid arthritis. C Bridson1, A Stanway2, S
Sacks1, A Carter1, P Pearce3, A Oakley2, P Jones4. 1Biochemistry Department;
2Dermatology Department, Waikato Hospital, Hamilton; 3Department of Food,
Nutrition and Human Health, Massey University, Wellington; 4Rheumatology
Department, QE Hospital, Rotorua.

Background  Type III procollagen amino terminal peptide (PIIINP) is a marker of
fibrinogenesis and has been proposed as a useful screening test for those at risk of
liver injury due to methotrexate. A level of 4.2 µg/l is reported as a cut-off point
below which liver fibrosis is rare. Methotrexate is commonly used in the treatment of
psoriasis and rheumatoid arthritis (RA); there is a need for better markers of liver
toxicity.

Aim To determine the serum levels of PIIINP in patients with psoriasis or rheumatoid
arthritis treated with methotrexate as compared with patients with psoriasis or
rheumatoid arthritis not treated with methotrexate, and with normal control subjects.

Methods Twenty normal, control subjects sourced from the biochemistry laboratory,
20 methotrexate-naive patients with RA and 20 methotrexate-naive patients with
psoriasis formed the control groups. The exposure group consisted of 50 patients with
rheumatoid arthritis and 38 patients with psoriasis, who were currently taking
methotrexate in a dose of >7.5 mg weekly and who had taken methotrexate for the
preceding six months. Duration of disease, alcohol use, cumulative dose and time
exposure to methotrexate were recorded along with basic demography. PIIINP levels
were assessed by a commercially available radioimmunoassay kit (Orion Diagnostics,



NZMJ 12 December 2003, Vol 116 No 1187 Page 3
URL: http://www.nzma.org.nz/journal/116-1187/716/ © NZMA

Finland). Rheumatoid factor, hepatitis B serology and liver enzymes were measured
by routine hospital laboratory techniques. Thyroid function tests and hepatitis C
serology were also assessed and patients were excluded if abnormal.

Results  PIIINP levels were (mean): normal controls 3.6 µg/l; psoriasis methotrexate-
4.0 µg/l; psoriasis methotrexate+ 4.5 µg/l; RA methotrexate- 4.5 µg/l; RA
methotrexate+ 4.5 µg/l (p <0.01 for RA + or - methotrexate vs normal controls, p
<0.01 for psoriasis + methotrexate vs normal controls). There was no significant
difference between RA or psoriasis patient groups based on methotrexate exposure.
There was no correlation between PIIINP levels and level of alcohol consumption,
liver enzyme abnormalities, age, sex, or disease duration. The highest levels were
seen in the patients with the greatest cumulative exposure, but no significant
correlation between cumulative dose and PIIINP levels emerged.

Conclusions  A majority of patients with rheumatoid arthritis had levels of PIIINP
>4.2 µg/l regardless of methotrexate exposure, likely reflecting production by
synovial fibroblasts. Patients with psoriasis exposed to methotrexate had higher levels
of PIIINP than normal controls, but not significantly higher than those for unexposed
psoriasis patients. High levels of PIIINP did not correlate with elevation of liver
enzymes.

Glucocorticoid-induced cachexia induces temporal changes in expression of
myostatin. C D McMahon1, C J Bond-Smith1,2, J M Oldham1, R Kambadur1, M
Sharma1, J J Bass1, J V Conaglen2, F Jeanplong1. 1Functional Muscle Genomics,
AgResearch Ltd, Hamilton; 2Waikato Academic Division, Faculty of Medicine,
University of Auckland, Waikato Hospital, Hamilton.

Cachexia is associated with increased concentrations of glucocorticoids in blood and
increased expression of myostatin, an inhibitor of myogenesis that is expressed almost
exclusively in skeletal muscle. Furthermore, dexamethasone, a synthetic
glucocorticoid, induces expression of myostatin in vitro and in vivo, suggesting that
myostatin may mediate, at least in part, glucocorticoid-induced cachexia. At present,
it is not known if expression of myostatin is related to the extent of muscle atrophy
during dexamethasone-induced cachexia.

Our first objective in the current study was to determine the minimal dose of
dexamethasone that maximally stimulates expression of myostatin and decreases body
and muscle mass in male Sprague-Dawley rats. Dexamethasone sodium phosphate
was injected IP at 0, 0.1, 0.3, 1, 3 and 10 mg/kg body weight (n = 5 per group) and
rats were killed 24 h later. Myostatin mRNA and protein were assessed by Northern
and Western blot analysis respectively in biceps femoris and gastrocnemius muscles.
Myostatin mRNA was increased in both muscles in a dose-dependent manner (p
<0.01). However, myostatin protein forms were not altered. Dexamethasone
decreased body weight maximally (p <0.001) at 1 mg/kg body weight and, therefore,
this dose was used in the second experiment.

Our second objective was to determine if myostatin mRNA and protein are related to
the extent of body and muscle mass loss to 1, 3, 7, and 14 d of dexamethasone
treatment at 1 mg/kg body mass compared with 0 or 14 d of vehicle (sterile saline, n =
6 per group). A blood sample and biceps femoris, gastrocnemius and quadriceps
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muscles were collected at death. The mass of the three muscles decreased in a time-
dependent manner (p <0.001). Dexamethasone increased myostatin mRNA at 1 d only
(p <0.001), after which mRNA returned to that of controls. In contrast, processed
myostatin protein, but not other forms, decreased for 1 d in biceps femoris (p <0.01)
and for 3 d in blood (p <0.001), but was not altered in other muscles. These data
suggest that there is a post-translational regulation of myostatin because changes in
mRNA and protein differ inversely. Collectively, these data suggest that altered
expression of myostatin does not reflect the extent of body and muscle weight loss in
dexamethasone-induced cachexia, but may have a muscle-specific function during the
initial stages of cachexia.

Summary of early clinical trials of E-Trans™ Fentanyl in post-operative pain. C
R Brown1, J E Moodie2, E J Bisley1. 1Waikato Clinical Research; 2Department of
Anaesthetics, Waikato Hospital.

This study describes the early clinical experience of the E-Trans™ system for the
transdermal administration of boluses of Fentanyl. The study was designed to evaluate
the efficacy, usability and safety of the E-Trans™ Fentanyl system.

This system is based on the fact that electro transport can deliver ionizable drugs
through the skin with a low-level electric current. A device consisting of a cathode,
anode, a depot of Fentanyl, and a battery has been developed for the administration of
Fentanyl in this way. When activated the device delivers 40 mg of Fentanyl over 10
minutes, allowing a maximum dose of 240 mg to be given per hour.

One hundred and eighty patients undergoing major gynaecological or orthopaedic
surgery were enrolled in an open-label study. Post-operatively, after titration to
comfort with intravenous Fentanyl the E-Trans™ device was applied and provided the
analgesic requirements for the duration of the study (3 days).

Efficacy measurements included visual analogue scale, quality of analgesia, number
of demand doses, global assessment scores, patient preference scores. Safety
measurements included sedation parameters, respiratory parameters, cardiovascular
parameters, skin site assessments, and adverse events.

The study showed that E-Trans™ was effective, safe and well tolerated by the patients.
There were no safety issues. There was some erythema where the electrodes of the
device were in contact with skin, some oedema and itching. All settled without
incident. Patient satisfaction with the system was high. The study showed that this is a
safe, practical and effective means of post-operative pain control.

A retrospective correlation of abnormally high iron studies – their significance in
general practice patients in the Waikato region. T Hodgson1, C Newhook2, M
Becker1. 1University of Otago Medical School, Dunedin; 2Medlab Hamilton,
Hamilton.

Hereditary haemochromatosis (HH) has a prevalence of approximately 1:200 in
Caucasian New Zealanders. It is caused in about 95% of cases by the homozygous
state for the mutation at position 282 on the HFE gene on Chromosome 6 (C282Y), or
a compound heterozygosity for C282Y and another mutation (H63D) at position 63
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on the same gene. Simple heterozygosity for C282Y (present in 14%) and H63D, and
homozygosity for H63D are not associated with significant iron overload states. On
the other hand, there is considerable variation in the penetrance of this genetic state
with a consequent variation in clinical expression from advanced disease at an early
age to the lack of development of significant disease at any stage. Since HH in its
advanced state presents with multisystem disease, its premorbid detection (since the
discovery of the HFE gene mutations in 1996) has led to a varying understanding of
its screening and confirmatory testing amongst primary care practitioners.

We assessed the hypothesis that the variability of penetrance of HH has led to an
uncertainty in understanding in general practice, and therefore logical testing, for the
disease. In addition, there would be a lack of consistency or recognised strategy for
the identification of those patients with HH. A total of 375 000 results from patients in
the Medlab Hamilton/Gisborne database who had iron studies since 1993 were
analysed, together with other tests (when present) of glucose, liver function and
inflammatory markers. Assessment of follow up including HFE genetic studies was
also undertaken, initially with the C282Y (1996), and with both that and H63D since
1999. The second phase of the study involved the sending of a questionnaire assessing
practitioner knowledge of the condition to 385 doctors in the Waikato region, with a
22% return.

Iron studies requested (serum iron, IBC/transferrin, saturation and ferritin) have
shown a shift over 10 years reflecting the understanding that ferritin alone is the best
assessment of iron depletion. Assessment of iron overload (high saturation +/- high
ferritin and subsequent tests) has not shown a pattern that would suggest an
appropriate understanding of the investigation of this disorder. For example, only
about 15% of those with high saturation +/- ferritin were gene tested through our
laboratory. Though some may have been tested through other agencies, this seems to
be an under-representation of appropriate follow-up investigation. In addition, about
20% of those with high ferritin levels alone were gene tested. Of those who had
genetic studies undertaken, there was an under-representation of women who had high
saturation +/- ferritin.

Although the return on the questionnaire was low, there was sufficient material to
draw some general conclusions on the variability of practitioner insight into the use of
appropriate testing, and the best management of diagnosed HH.

The significance of these and other findings will be discussed, and a suggested
algorithm for the best investigation practice for iron overload will be presented.

Modelling early embryonic development using an ese2-gene knock-out mouse. P
L Pfeffer, B Manikkam, A Beaton, P Lewis, P L’Huillier, H Davey. AgResearch
Ruakura, Hamilton.

The extraembryonic ectoderm is one of the first lineages to form during mammalian
embryogenesis. Together with the allantois, it gives rise to the chorion, which as part
of the placenta is critical for embryo survival in the uterine environment. Furthermore,
it has become apparent that these extraembryonic lineages not only serve as a
maternal–embryonic nutrient interface, but also actively participate in the patterning
of the embryo itself. We have independently isolated ese2, a gene belonging to the



NZMJ 12 December 2003, Vol 116 No 1187 Page 6
URL: http://www.nzma.org.nz/journal/116-1187/716/ © NZMA

large family of Ets factors. Ets genes are transcription factors that have been
implicated in a wide variety of functions and have been linked to oncogenesis. We
discovered that ese2 is exclusively expressed in the extraembryonic ectoderm during
early mouse embryogenesis suggesting a regulatory role in this tissue. To further
address this question the gene was knocked out in mice. Homozygous embryos died
early during development exhibiting malformations in the embryo proper where ese2
is not expressed. Molecular markers characteristic of anterior ectoderm and
posterior/axial mesoderm were found to be mis-expressed, indicating that embryonic
patterning had been impaired. We propose that ese2 is required for the signalling role
of the extraembryonic ectoderm to the subjacent embryonic ectoderm around the time
of gastrulation.

Pulse transit time: a measure of nociceptive and anaesthetic effect? S Singham, L
Voss, J Sleigh, J Barnard. Department of Anaesthetics, Waikato Hospital,
Hamilton.

Pulse transit time (rPTT) – the interval between ventricular electrical activity and
arrival of a peripheral pulse waveform – may detect changes in autonomic tone. The
aim of this study was to document the variation in rPTT in response to general
anaesthesia and noxious stimuli. Our hypothesis was that rPTT would reduce during
noxious stimulation as a result of changes in autonomic tone. Thirty one healthy
women undergoing gynaecological surgery were allocated into groups depending on
the need for endotracheal intubation (ETT, n = 9), laryngeal mask (LMA, n = 17)
insertion or face-mask (n = 5) airway management. During general anaesthesia, the
patients were monitored for changes in heart rate (HR) and rPTT following: (1)
induction of anaesthesia; (2) airway manipulation; and (3) surgical stimulus. rPTT
was estimated as the interval from the peak in the R-wave to detection of the pulse
pressure waveform in the periphery by pulse oximetry. Mean baseline rPTT was 245
± 27 ms. Upon induction of anaesthesia, rPTT increased (15.3 ± 12.5%, p <0.001).
rPTT decreased in response to endotracheal intubation (-16.2 ± 8.7%, p = 0.001) but
did not vary in response to insertion of LMA or surgical stimulus. Mean baseline HR
was 71 ± 13 beats/min. Heart rate increased following ETT (40.0 ± 27.0%, p = 0.002),
but was unchanged with induction of anaesthesia, LMA insertion or surgical stimulus.
Variation in rPTT reflects autonomic responses to nociceptive stimulation and
fluctuations in anaesthetic depth, independent of heart rate.

Volumetric analysis in AAA using 3-D CT volumetry: a model for validation. T
M Vasudevan1, M A Goodman2, G van Schie2, C Wood2. 1Departments of
Vascular Surgery and Interventional Radiology, Waikato Hospital, Hamilton;
2NZ & Royal Perth Hospital, Perth, WA, Australia.

Aim To validate the accuracy of volumetric analysis obtained by helical CT and 3-D
reconstructions in abdominal aortic aneurysms (AAAs), which can be used to
objectively assess aneurysm volumes prior to and following endoluminal intervention.

Methods A bench-top model was created (using a solid inner polyacetylene tubing
and an outer latex tubing capable of expanding) to simulate an AAA in dimensions
and size. Varying volumes of calcium chloride (50–150 ml) were used in the outer
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latex tubing to simulate actual thrombus volumes. This equipment was mounted
within a standard water phantom. Volumes were estimated by two CT technicians
(blinded to volumes used) using the GE workstation software package and were
compared with the actual volumes for accuracy. Variance was calculated for all the
readings using chi-square tests and standard deviations determined for all the
readings. Reproducibility was also estimated using both observers.

Results  Readings were taken using both 3 mm and 5 mm sections. Both observers
repeated readings. Chi-square analysis revealed close correlation between the two CT
technicians through the whole range of volumes, (3.622983 SD: 2.603 vs 3.33885 SD:
3.2369). Repeated testing for volumes produced similar readings with tight ranges.
Volume estimation with 5 mm sections produced mean values of 5.667642 SD:
1.8919 vs 5.697006 SD: 1.7972 using similar volumes in the sac. The variance in both
3 mm and 5 mm sections was well within acceptable range. The software itself was
easy to use.

Conclusions  This model has validated the volume readings based on software
manipulation of 3-D images on CT. The readings on CT do indeed represent true
readings of intraluminal volume measurements. This model will also provide ongoing
validation of the software. Clinical measurements are now in progress.

Midbrain effects of anaesthetics. L Voss. Department of Anaesthetics, Waikato
Hospital, Hamilton.

One of the ongoing questions in anaesthetic research is where in the brain anaesthetics
act to cause the observable state of general anaesthesia. The aim of the present pilot
study was to investigate the effect of microinjection of GABAergic anaesthetics into a
putative focal anaesthesia site within the brainstem: the mesopontine tegmental area.
This site has previously been shown to be sensitive to barbiturate anaesthetics.

Sprague-Dawley rats (n = 8) were stereotaxically implanted with bilateral
microinjection cannulae into the mesopontine tegmental area while under ketamine
anaesthesia. One week later, 1 µl of either 200 µg/ml propofol, 200 µg/ml thiopentone
or saline was injected and behavioural responses observed. Varying degrees of
transient atonia and ataxia were observed with thiopentone injection, from a moderate
to deep anaesthetic-like state (2/8 animals), with flaccid atonia and diminished
nociceptive reflexes, to no obvious effect (4/8 animals). Propofol and saline injections
did not have any obvious behavioural effects in any animals.

These findings support the notion that anaesthetic effects at focal subcortical
structures may contribute to generating the observable state of general anaesthesia.
The relevance of these findings to clinical anaesthesia remains to be determined.

A prospective study of acute upper gastrointestinal haemorrhage: repeat
endoscopy, surgery and outcome. F Weilert, C R Gibbs, S Islam, J Cleaver, P L
Stokes, A C Smith. Gastroenterology Unit, Waikato Hospital, Hamilton.

Acute upper gastrointestinal haemorrhage has a significant risk of morbidity and
mortality. This prospective study of patients recorded the need for repeat endoscopy,
need for surgery, and outcome (death and length of stay).
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Between April 2001 and April 2002, 198 patients required 222 gastroscopies for
haematemesis and/or melaena. There were 117 (59%) males and 81 (41%) females
(age 16–96, mean 66 years). Endoscopy was performed in normal working hours in
75%, in the endoscopy unit in 77%, while 23% were gastroscoped in the intensive
care unit or theatre. The main risk factors were drugs in 51%
(asprin/NSAID/warfarin), a history of peptic ulcer disease in 10%, and varices in 5%.
Normal endoscopy was reported in 35 (16%) patients, varices 8 (3.6%), Mallory-
Weiss tear 16 (7%), gastric ulcer 35 (16%), duodenal ulcer 43 (19%), cancer 5
(2.2%), vascular malformations 11 (5%), and other (including erosions, oesophagitis
and gastritis) in 69 (31%). Blood transfusion was required in 73 (37%) patients.
Endoscopy showed no stigmata of bleeding in 135 (62%), active bleeding 33 (15%),
non-bleeding visible vessel 12 (5.4%), fresh clot 23 (10%) or old clot 14 (6.3%). Oral
proton pump inhibitor (PPI) was prescribed in 103 (46%), and IVI PPI in 30 (13.5%)
patients. To achieve haemostasis adrenaline (1:10 000 to 1:20 000 dilution) was
injected in 41 (18%) with addition of heater probe in 21 (9.5%) patients. Sixteen
patients (8%) required more than one endoscopy and nine (4.5%) proceeded to
surgery, with a total of 14 (7%) deaths. Average length of stay for 165 patients
admitted primarily for bleeding was five days.

Providing early endoscopy and intervention for acute upper gastrointestinal bleeding
achieved low rates of re-intervention, surgery or death. Length of stay was also
optimised.
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Physician burnout: a pilot study. S M Bruce1, H M Conaglen2, J V Conaglen3.
1University of Otago; 1The Psychology Centre, Hamilton; 3Waikato Hospital,
Hamilton.

Aims To assess the level of burnout in a sample of New Zealand physicians,
associated work and personal characteristics, and the need for development of a
support peer supervision or support system.

Methods Questionnaires that measured a number of work and personal
characteristics, including the Maslach Burnout Inventory, and additional questions
regarding mistakes and need for support, were sent to 83 physicians in the Waikato
and Bay of Plenty areas.

Results Of the 50 respondents, 10% recorded high levels of all three aspects of
burnout (emotional exhaustion, depersonalisation, low personal accomplishment), and
28% experienced high levels of two or three of the three aspects of burnout.
Emotional exhaustion correlated with a greater need for support. Most respondents
favoured a one-to-one support system.

Conclusion This study highlights the need for a nationwide survey of physicians to
measure levels of burnout with a view to developing a preventive support system.

Barriers that residents and their general practitioners in the Waikato DHB area
face in trying to access surgical sterilisation and the potential outcomes as a
result of these barriers. R Dekel1, H Dekrout2, T Butt3. 1Waikato District Health
Board, Hamilton; 2Faculty of Arts and Social Services, University Of Waikato,
Hamilton; 3Waikato Institute of Technology, Hamilton.

The perceived long waiting times for female sterilisation procedures led to a
qualitative and quantitative investigation of the barriers that residents and their
general practitioners in the Waikato DHB area face in trying to access surgical
sterilisation and the potential outcomes as a result of these barriers.

The study found that the present publicly funded provisions of fertility control
methods do not meet the needs of the population within the area, which is evidenced
in part by the number of terminations of pregnancy performed at Health Waikato.
Assessment of the tubal ligation waiting-list data and hospital discharge data revealed
an approximate unplanned pregnancy rate of 6 per 100 women while waiting for a
tubal ligation procedure (2% termination and 4% deliveries). Women could wait up to
three years from the initial attempt to access permanent contraception to actual
procedure date and the average waiting period for a tubal ligation, after a woman was
recorded on the inpatient booking list, was 9.4 months. In addition, approximately two
thirds of women do not receive treatment within the time required under the Crown
Funding Agreement (CFA).
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The research identified the need for a one-off funding sum to address the current
waiting list, and ongoing funding for a range of permanent and semi-permanent
contraception options including tubal ligation, vasectomy and Mirena insertion.

Conscious sedation using oral Midazolam routinely in children having a
micturating cystourethrogram: a randomised double-blind controlled trial. D W
Herd1, K McAnulty2, D Sommerville2. 1Paediatric Department; 2Radiology
Department, Waikato Hospital, Hamilton.

Introduction Conscious sedation using oral Midazolam (CSOM) is popular for many
simple procedures in children. Some radiologists are resistant to the use of CSOM
during a micturating cystourethrogram (MCU), which can be distressing, as CSOM
has theoretical potential to alter the ability of the MCU to diagnose vesicoureteric
reflux.

Aims To determine the effectiveness of conscious sedation using CSOM when used
routinely in children having an MCU. To ensure that CSOM does not alter the ability
of the MCU to diagnose vesicoureteric reflux (VUR).

Methods Randomised double-blind controlled trial. From July 2001 to July 2003
children having their first MCU over the age of one were eligible. Participants were
randomly allocated to placebo or Midazolam syrup (0.5 mg/kg). Primary outcome
measures were the Groningen Distress Rating Scale (GDRS) and vesicoureteric
reflux.

Results  Of the 139 children randomised to placebo or treatment groups 116
completed GDRS assessment. A further nine who went on to have MCUs later were
included in a ‘complete case’ intention-to-treat analysis. In the placebo group 34
(62%) children experienced either serious or severe distress. In the Midazolam group
16 children (26%) experienced the same degree of distress. There was a significant
difference between peak GDRS scores (Mann Whitney U test Z = -3.46, p = 0.001).
The number needed to treat to reduce severe distress in one child was 2.8 (95% CI 2–
6). Reflux was identified in 16%. There was no significant difference between the
VUR grading of the groups (using 90% power).

Conclusions  Conscious sedation using oral Midazolam (0.5 mg/kg) reduces distress
when used routinely and does not alter the ability of the MCU to diagnose VUR.

When all else fails, I can still make stewed apples: environmental support for
people with Alzheimer’s disease. M Y Hsieh, S G Charlton, B Hedge.
Department of Psychology, University of Waikato, Hamilton.

The negative mood observed in people with Alzheimer’s disease (AD) may be linked
with their limited success in daily activities. However, with appropriate environmental
support, they may be able to function relatively independently in tasks relying on
preserved skills (eg, procedural memory).

This study investigated the effects of environmental adaptations that aimed to build on
participants’ preserved skills and reduce the impact of their cognitive deficits on
certain activities and the care-giving burden.
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One case study will be presented, outlining assessment of the participant’s cognitive
functioning and activities. The SITE model from human factors research, which
considers the situation, individual, task and effect of the interaction between a person
and their environment, was applied to realise the delivery and evaluation of the
intervention. The results were evaluated using pre- and post-measures of care-giving
burden, depression, and task analysis. The implications of the findings on the care of
people with AD will be discussed.

Idiopathic osteoarthritis, contracture and cause: the unused arc/synovial stasis
hypothesis. P Jones1, N Lynskey1, C Alexander2. 1Rheumatology Department,
QE Health, Rotorua; 2Department of Radiology with Anatomy, Auckland
University Medical School, Auckland.

Objective The objective was to use the known association of idiopathic osteoarthritis
with contracture as a means if searching for its cause. There are currently two theories
concerning this association, one assuming that the contracture is a consequence of the
osteoarthritis and the other that it precedes and causes the osteoarthritis. This study
tests both theories.

Methods Flexion ranges in the twelve finger joints were obtained by goniometric
measurement in two samples of normal female subjects, one group with a mean age of
22 years (25 subjects) and one group with a mean age of 45 years (50 subjects). The
results were compared with the known regional prevalence of osteoarthritis in the
finger joints of females.

Results  The older group showed evidence of reduced flexion range in the proximal
finger joints consistent with development of contracture in the extensor mechanism of
the fingers. The distribution of the contracture showed a strong negative correlation
with the regional prevalence of osteoarthritis.

Conclusions  The study confirms that an early dorsal contracture develops in the
fingers of normal subjects, but concludes that it is neither a consequence nor the cause
of digital osteoarthritis. The most parsimonious explanation for the association is that
both contracture and idiopathic osteoarthritis are independent consequences of failure
to use full movement range. If this hypothesis is correct, the disease could be
preventable.

An investigation into the use of rigid removable dressings post-operatively on
patients with below-knee or through-knee amputation – a pilot study. S Nand, C
Struthers, C Mans. Waikato Hospital, Hamilton.

This study determined whether rigid removable dressings (RRDs) are feasible for use
on the vascular ward at Waikato Hospital, and investigated the effects of the RRD on
swelling, stump protection, pain, healing, and length of acute hospital stay. The
impact of its effectiveness relative to the soft dressings currently in use was evaluated.
Few conclusions can be drawn due to the small sample sizes involved; however,
trends have been noted showing a decrease in the length of acute hospital stay, and
possibly a decrease in the level of pain medications needed. In addition there have
been favourable responses from staff, patients and the multidisciplinary team about
the ease of use and the perceived benefits of RRDs. It is recommended that Waikato
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Hospital look to incorporate RRD use in the management of patients with below-knee
amputation. However, further studies with larger sample sizes are needed to evaluate
the effects on length of acute hospital stay and pain medication requirements.

‘Do you know what I mean?’ Difficulties in health consultation for Asian, male,
student sojourners in New Zealand. S Omura, M Hills. Psychology Department,
University of Waikato, Hamilton.

As New Zealand is experiencing a rapid growth of foreign student numbers, mainly
coming from Asia in recent years, there are growing concerns for their welfare and
healthcare. In particular, a significant increase in abortion rates among Asians
reportedly includes a number of fee-paying Asian students. Seven key informants
(medical professionals and student advisers) were interviewed as part of an
investigation of health attitudes among male, Asian, student sojourners, with a
particular focus on sexual health maintenance. Results revealed a lack of knowledge
of how to access health services during their stay in New Zealand, with the language
barrier and cultural sensitivity issues being major factors that increase difficulties with
the health consultation process. Implications for future studies in this area will be
discussed.

Idiopathic recurrent acute pancreatitis in children: the place of sphincter of
Oddi sphincterotomy. N Mohd Noor, R Sakalkale, U Samarakkody, D
Schroeder. Waikato Hospital, Hamilton.

Acute pancreatitis remains an uncommon condition in children. The three patterns of
pancreatitis that appear in children include acute pancreatitis, recurrent acute
pancreatitis and chronic pancreatitis. The causes of acute pancreatitis vary widely,
with the most common being trauma. About 30% of cases are idiopathic.

There are recent case reports of idiopathic recurrent acute pancreatitis due to sphincter
of Oddi (SO) dysfunction. Successful prevention of further episodes is reported after
sphincterotomy.

We report two cases of idiopathic recurrent acute pancreatitis managed at Waikato
Hospital. No aetiology was found. Both cases had endoscopic retrograde
cholangiography (ERCP) with SO sphincterotomy at a time of normal serum amylase.

Case 1 A four-year-old, ex-premature girl presented with clinical and biochemical
evidence of acute pancreatitis. She was treated conservatively with no complications
of pancreatitis. She re-presented two years later with a further episode. Subsequent to
that she had almost monthly regular admissions to hospital for the same problem.
After investigating for an underlying anatomical, biochemical and genetic cause she
underwent ERCP and SO sphincterotomy. She had no further episode in one year of
follow up.

Case 2 A twelve-year-old boy presented with classical acute pancreatitis. Following
conservative management he recovered well. However, he was re-admitted with a
similar episode two months later. After undergoing extensive investigations for an
underlying cause he was offered SO sphincterotomy one month after his recovery
from the second episode. The long-term results of his surgery are yet to be assessed.
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Diagnosis of pulmonary embolism. R M Subramaniam1, T Y Chou2, K Cox1, D
Blair1, G Coltman1, K Gilbert1, M Swarbrick1, N Karalus3. 1Radiology
Department, Waikato Hospital; 2University of Otago; 3Respiratory Department,
Waikato Hospital, Hamilton.

Objectives To test the clinical outcome accuracy of a negative CT pulmonary
angiogram (CTPA) to exclude pulmonary embolism. To test the accuracy of a
negative D-dimer blood test to exclude pulmonary embolism by CTPA.

Methods A retrospective study, which included all patients referred to the Radiology
Department for a CTPA examination to diagnose or exclude pulmonary embolism
(PE) between January 2001 and November 2002.

A total of 749 patients had a CTPA for the purpose of diagnosis or exclusion of PE,
354 (47.3%) of whom had a D-dimer test (Simplify) done within 24 hours before
CTPA.

A three-month post-CTPA follow up was done in those with a negative CTPA, using
imaging records, clinical notes and death certificates to establish the clinical outcome
accuracy of a negative CTPA.

Results There were 552 (73.6%) negative, 157 (21%) positive and 40 (5.3%)
inconclusive CTPA examinations. Out of 552 patients with a negative CTPA, 69
(12.5%) were excluded from the study (32 incomplete data collection; 22 already on
warfarin; 15 started on warfarin despite a negative CTPA). The study population was
483.

Males made up 42% of the study population, females 58%. Mean age was 57.5 years.
Thirty nine patients died and none of the deaths were attributed to PE. The remaining
444 patients showed no evidence of an episode of thromboembolism within the three-
month follow-up period. The negative predictive value is 100% (95% CI: 99.2% –
100%)

D-dimer was positive in 268 (76.7%) patients. Seventy eight patients had both a
negative D-dimer and a negative CTPA. Three patients had a negative D-dimer and a
positive CTPA. All these three patients had a moderate pre-test clinical probability.
The negative predictive value for D-dimer in diagnosis of PE by a CTPA is 96.3%
(95% CI: 89.6% – 99.2%).

Conclusions A negative CTPA excludes PE based on clinical outcome. A negative D-
dimer (Simplify) and low clinical probability exclude PE.

Implicit memory formation in sedated post-cardiac-surgery ICU patients. J
Clark1, L Voss2, J Barnard2, J Sleigh2. 1University of Otago; 2Department of
Anaesthetics, Waikato Hospital, Hamilton.

Recent research into memory formation under sedation has generated conflicting
results. The aim of this study was to investigate explicit and implicit memory in ICU
patients during moderate to deep propofol sedation following cardiac surgery. Two
methods of memory testing were used for comparison: free-association (FA) word-
pair testing (n = 33) to test conceptual implicit memory; and process dissociation
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procedure (PDP) (n = 26) to detect perceptual implicit and explicit memory. One hour
after surgery, whilst sedated, the FA group received one of two lists of ten category-
exemplar word pairs through headphones, while the PDP group was presented with
one of two lists of 16 five-letter words. When awake and cooperative, the FA group
was tested using free-association testing, and the PDP group was tested using the
process dissociation procedure. The FA group had a mean (SD) correct response rate
of 7 (± 9)% for the target list, and 9 (± 8)% for the distractor list. The PDP group had
a mean (SD) correct response rate of 11 (± 14)% and 10 (± 13)% for the inclusion and
exclusion lists respectively, with mean correct response rates of 13 (± 14)% for both
the corresponding distractor lists. Neither group showed any significant differences
between their responses and a list of distractor words (Wilcoxon tests). In conclusion,
this study found no evidence for memory formation in post-cardiac-surgery patients
under moderate to deep propofol sedation.



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 116 No 1187           ISSN 1175 8716

NZMJ 12 December 2003, Vol 116 No 1187 Page 1
URL: http://www.nzma.org.nz/journal/116-1187/718/ © NZMA

 

Ruptured oesophagus

Case 1. Boerhaave’s syndrome
Presentation: vomiting and chest pain.

Endoscopic view of the tear

Chest X-ray demonstrating mediastinal
gas and pleural effusion

Oesophageal leak demonstrated with
contrast study

Diagnosis: Boerhaave’s syndrome. Ruptured oesophagus secondary to vomiting
against a closed glottis; however, 50% of patients have no history of vomiting prior to
onset of pain.
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Case 2. Stenting of broncho-oesophageal fistula
Presentation: dysphasia, purulent sputum and shortness of breath.

Pre-stent Post-stent

Diagnosis: broncho-oesophageal fistula with underlying oesophageal carcinoma.

We are grateful to Ms R S B Pochin and Mr G Coulter for this week’s medical images
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Public outrage prompts sex selection ban
Selecting the sex of a child is to be banned in Britain after a consultation exercise
found that the public was outraged by the idea.

Last week the Human Fertilisation and Embryology Authority (HFEA), which
regulates fertility treatment, announced that it would recommend a ban on sex
selection, except in families where one gender would risk inheriting a serious genetic
disorder. Haemophilia and Duchenne muscular dystrophy, for instance, affect only
boys.

The HFEA’s decision surprised some observers, who thought there might be a liberal
consensus among experts on the issue of parents who have tried many times to have a
son to balance the number of daughters in their family, or vice versa. But the strength
of public opinion left the HFEA little choice.

‘We have found this a difficult issue, and it has taken us a year to reach conclusions,’
said the HFEA chairwoman, Suzi Leather. ‘We are not persuaded that the likely
benefits of permitting sex selection for social reasons are strong enough to sustain a
policy to which the vast majority are overwhelmingly opposed.’

Guardian Weekly, 20–26 November 2003

Olé: the medium-firm mattress
A firm mattress is commonly believed to be beneficial for low-back pain, although
evidence supporting this recommendation is lacking. This trial from Spain assessed
the effect of different firmnesses of mattresses on the clinical course of patients with
chronic non-specific low-back pain.

It was a randomised, double-blind, controlled, multicentre trial involving 313 adults
who had chronic non-specific low-back pain, but no referred pain, who complained of
backache while lying in bed and on rising.

The findings were that a mattress of medium firmness improves pain and disability
among patients with chronic non-specific low-back pain.

Lancet 2003;362:1599–604

Hysterectomy and sexual wellbeing
Because hysterectomy disrupts the local nerve supply and anatomical relations of the
pelvic organs, it has been thought that the function of these organs may be adversely
affected. The idea that sexual wellbeing may differ according to type of hysterectomy
is based on the hypothesis that the techniques damage the innervation and supportive
structures of the pelvic floor differently. To what extent symptoms differ between
total and subtotal hysterectomy has not been investigated.
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If vaginal and abdominal removal of the uterus are both technically feasible,
gynaecologists generally select vaginal hysterectomy because of reduced length of
hospital stay, fewer complications, and reduced costs. This Dutch study involved 413
women with benign disease and compared the effects of vaginal hysterectomy,
subtotal abdominal hysterectomy, and total abdominal hysterectomy on sexual
wellbeing.

They found that sexual activity did not change after surgery, but general satisfaction
about sexuality improved. The authors also report that the three surgical techniques
were associated with similar persistence and development of bothersome problems
during sexual activity.

BMJ 2003;413:774–7

Pet ownership and risk factors for cardiovascular disease
Pets can provide a range of benefits to humans, including non-judgemental
companionship and the opportunity of physical contact with another living being.
Researchers in the Unites States have also found pet ownership to be associated with
health benefits, including better one-year survival rates after acute myocardial
infarction and lower blood pressure responses to psychological stress.

This Australian study, involving over 5000 people, attempted to validate the claim
that pet ownership reduced cardiovascular risk. While pet owners and non-pet owners
had similar levels of systolic blood pressure, those with pets had significantly higher
diastolic blood pressure. Pet owners also had higher BMI and were more likely to
smoke. While those with pets undertook more mild physical activity, they continued
to have significantly higher diastolic blood pressure after controlling for hypertensive
risk factors.

This study found no evidence that pet ownership per se is associated with
cardiovascular health benefits. Rather, pet owners had higher diastolic blood pressure
than those without pets. It is likely that this increased health risk is linked to other
hypertensive risk factors that are only indirectly associated with pet ownership.

Med J Aust 2003;179:466–8

Valsartan, captopril, or both in myocardial infarction
Angiotensin-converting-enzyme (ACE) inhibitors such as captopril reduce mortality
and cardiovascular morbidity among patients with myocardial infarction complicated
by left ventricular systolic dysfunction, heart failure, or both. In this double-blind
trial, the researchers compared the effect of the angiotensin-receptor blocker
valsartan, the ACE inhibitor captopril, and the combination of the two on mortality in
this population of patients.

This large international trial recruited over 14 000 patients from many countries and
included 136 New Zealand subjects. Patients receiving conventional therapy were
randomly assigned, 0.5 to 10 days after acute myocardial infarction, to additional
therapy with valsartan (4909 patients), valsartan plus captopril (4885 patients), or
captopril (4909 patients). The primary end point was death from any cause. Mortality
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was the same in the three groups, but there were more side effects with the
combination therapy.

In patients with myocardial infarction and left ventricular dysfunction or heart failure
who cannot tolerate captopril, valsartan may be used as an alternative therapy. The
combination has no incremental value.

New Engl J Med 2003;349:1893–906
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Calcium scores are the key to predicting cardiovascular risk
The recent paper by Milne and co-workers in the NZMJ
(http://www.nzma.org.nz/journal/116-1185/662/)1 confirms that in a population of
European men, the National Heart Foundation risk factors based upon the
Framingham equation reasonably accurately predict the proportions of people who
will have an event. The authors are quite clear, however, that the equation does not
predict the risk of an individual – with 80% of men who had an event not being
classified as high risk.

For the health practitioner and the individual patient requesting information on how
important it is to make changes, and, more importantly, whether to start on a lifetime
of statin therapy, this paper is very worrying. Either the threshold for treatment needs
to be lowered – resulting in many people being exposed to the potential dangers of
unnecessary therapy – at great expense, or the current threshold remains and most
people at risk will remain untreated.

Introducing other known risk factors – homocysteine, fibrinogen, C-reactive protein –
might aid in reducing the threshold for treatment, but there are few data concerning
the value of their use.

Atherosclerosis commences in early adult life, and investigations to identify the
presence of coronary disease have usually been ineffective. Exercise ECGs are
perhaps the most frequently used technique designed to give reassurance, but because
over 60% of infarcts occur from non-occlusive plaques, stress testing is a very poor
predictor. Stress echo and thallium scanning are not much better for the same reason.
Coronary angiography is considered the gold standard but, apart from the sheer
impracticability and danger of using this as a screening technique, infarcts can
develop from plaque within the artery wall,2 which may not be seen on angiography.

Only one technology has been proven to reliably and simply demonstrate atheroma in
an individual, and that is high-speed CT scanning for calcium in the arteries. As
atheroma develops, the lesion becomes calcified, perhaps as a means of strengthening
the plaque. This calcium can be identified by gated, high-speed CT scanning. The
technology is well proven and standardised, is simple, painless, requires no exercise
and takes less than five minutes to perform. The American Heart Association and
American College of Cardiology in a consensus statement confirmed that the presence
of calcium confirms the presence of atheroma, and absence of calcium makes
atheroma most unlikely.3 Many studies have confirmed the predictive accuracy of this
technique, including a large study recently published by Detrano.4 People with high
calcium scores are at very high risk; in his recent paper, Wayhs confirmed that people
with calcium scores greater than 1000 had a 25% risk of having a cardiac event within
one year.5

It is most unfortunate that the NZ NHF and Cardiac Society have taken a negative
stance on the use of this technique in their unpublished position statement on calcium
scoring and coronary artery disease (2002). New Zealand is currently experiencing an
epidemic of atherosclerotic cardiovascular disease, the current techniques are not
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identifying individuals at risk, and there are few or no data on their use in the Maori
and Polynesian populations.

CT scanners that have coronary calcium capability are currently in use in most major
cities and some provincial towns in New Zealand. People with known cardiac risk
factors – age, family history, abnormal lipids, ex-smokers etc – should consider
having a CT scan at 40–50 years. If negative, they should still lead a good lifestyle
and perhaps repeat the scan 10 years later. If the scan is positive, it confirms the
presence of atheroma, and the individual should aggressively attempt to change all his
or her risk factors and consider statin therapy. If the scan is strongly positive, or
calcium is seen in the left main coronary or high anterior descending artery, an
exercise ECG should be considered. Decisions thereafter should be the same as for
any exercise ECG result.

With time more accurate technologies will develop, such as MRI and CT
angiography, but we currently have a procedure that works. It is a pity that more New
Zealanders are not being given the opportunity to assess their cardiac risk and perhaps
make lifesaving changes.

Gerald R J Lewis
Medical Director
SalusHealth (in receivership)
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Towards a partnership of care for patients with haemophilia
I write in response to Dr Jim Faed’s recent editorial on haemophilia treatment
(http://www.nzma.org.nz/journal/116-1180/559/).1

Once again it is easy to see the burden placed on clinicians by New Zealand
governments of the past 20 years, where the issue most frequently raised in health is
the input of money.

We agree the suggested annual cost per teenage patient on regular prophylaxis ‘often
exceeds $100 000 per annum’. But what are the costs of alternatives? A significant
study carried out in New Zealand by Coopers & Lybrand in 1998 determined that the
most cost-effective treatment was indeed prophylaxis for youngsters with severe
haemophilia, rather than to treat each bleeding episode (of which 30 bleeds per annum
can be expected) and then deal with joint and muscle problems when and if they
develop.2

When talking cost of care the Haemophilia Foundation New Zealand is not interested
solely in the input of funding. It is more relevant to ask if the input has been
effectively used. It is also essential to measure the outcomes that have been achieved.
Now that therapeutic products are available we are starting to see the
accomplishments of people with haemophilia. A recent study showed the incidence of
people with haemophilia employed in their own business is higher than for NZ as a
whole.3 The average income of people with haemophilia is greater than that of the
average New Zealander. Income support is used less by people with haemophilia than
average New Zealanders. Thus we have learned the virtue of a knowledge economy
before it became fashionable.

If we have to talk costs we are only interested in debating lifetime costs and benefits
of treatment, and the total public and personal costs of a reasonable expectation for
minimal treatment. The apparent stress in the present health system brought about by
the likes of complex issues such as haemophilia is in our view created by issues such
as the consequences of the past and inadequate budgeting procedure. Much of the
current cost of haemophilia care is directly attributable to inadequate care in the past.
Our health system is presently experiencing the consequences of the past – no
treatment available, developing but sporadic treatment, under-treatment, and the
transmitted viruses of HIV and HCV. The apparent stress on budgets also reflects a
continuing lack of recognition of the costs, much of the expense having been in the
system for years.

We agree with Jim Faed completely when he extols the need to work together. With
this in mind HFNZ has published a draft ‘Decade Plan 2004–2014’. This document
points out that cure is at least 20 years away in our view. Therefore, haemophilia must
be managed in the interim but not one stakeholder can do this single-handed.
Therefore, people with haemophilia, clinicians and associated district health boards,
the pharmaceutical industry, regulators, and the Government as funder must work
cooperatively to extract even more performance for our ‘H dollar’ (haemophilia
dollar). Thus we must develop a partnership in care, based on a national
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comprehensive service, an agreed specification for care, and national provision of
therapeutic products.

Mike Carnahan
President
Haemophilia Foundation of New Zealand Inc
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Why is the NZMJ password protected?
I have just finished reading the current edition of the NZMJ and I have to ask, why is
it password protected? When it was paper based, there was a cost of production and
distribution, and so was restricted to paying members. It is now electronic and should
be widely and easily available. The password is annoying to members and restricts
wider readership, a potential disincentive to authors who could decide to publish
elsewhere. What is the downside to members of having it more freely available?

Ron Janes
GP, Wairoa

Response
The NZMJ is, and always has been, a benefit of membership of the New Zealand
Medical Association. NZMA members pay for it through their annual membership
subscription. Although cheaper to produce than the paper version, there are still
substantial costs, such as editorial costs. Making it freely available to all would also
mean a loss of tens of thousands of dollars of institutional subscriptions. The NZMA
is currently looking at making the password system simpler, and also making back
issues freely available after a certain length of time.

Ross Boswell
Deputy Chair, NZMA
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Dick Lucas
Nelson lost a health and community stalwart with the death of Dr Richard (Dick)
Lucas. Dr Lucas, who died in May 2003 at the age of 94, had a long career in
medicine, and was equally involved in a number of community and sports
organisations.

He was a general practitioner in Nelson from 1938 to 1951, having qualified as a
doctor in New Zealand before completing postgraduate studies in Edinburgh,
Scotland, to become an ear, nose and throat specialist. He was the first part-time ENT
specialist employed by the Nelson Public Hospital.

By 1938 he was married to the late Joan Lucas, a New Zealand physiotherapist.

In 1953 the Nelson Hard of Hearing League was formed with the help of Dr Lucas,
who pioneered work with fitting hearing aids to very young children, some as young
as three months.

The shortage of doctors during World War 2 meant Dr Lucas was considered
indispensable, and he remained in Nelson to the relief of his wife. He said in an earlier
interview with the Nelson Mail that he was one of only five GP-surgeons from Nelson
to Wakefield during the war years.

As the police doctor, he was called to the scene of the fatal Mt Hope air crash near
Murchison in 1940. He took morphine, brandy and hot coffee, treating the injured in
the pouring rain, having climbed the mountain to reach them.

Dr Lucas was a key mover in the establishment of the Manuka St Hospital, which
became a trust hospital in the 1970s, and is now also the home of the Nelson Hospice.

He worked in an era before widespread vaccinations or antibiotics, when now-
treatable ailments, such as infections, were often killer diseases. That meant surgical
procedures were limited to such things as hernias, appendicitis or gall bladders, but
the arrival of antibiotics changed that, he once said.

He was a keen musician and tennis player, and reached national level competition in
the sport before a serious car accident at 21 ended his hopes of continuing further. He
spent several months in hospital recovering from a broken neck.

The Lucas tennis legacy remains in the annual Lucas Cup interclub tournament
between Nelson, Marlborough and the West Coast.

Dr Lucas, who played the violin until he was in his 80s, was once a pupil of the
Nelson School of Music before he became Chairman of the Board from 1944 to the
mid-1950s. He was also Vice President for many years of the Nelson Chamber Music
Society, Chamber Music New Zealand, and President from 1960 to 1961, earning life
membership after that.

Dr Lucas was a keen gardener, golfer and fisherman, who once said his golden years
were the 1950s and 1960s, when a post-war world flourished and looked forward to a
promising future.
This obituary is reprinted with kind permission from the Nelson Mail, 12 September 2003
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The National Heart Foundation of New Zealand: grants
announcement

Grants awarded November 2002 – July 2003
For the period from November 2002 – July 2003 the Scientific Committee of the
National Heart Foundation awarded a total of 27 grants. The awards included seven
project grants, eleven small project grants and one grant-in-aid. Four fellowships were
awarded, two research fellowships, a one-year overseas training fellowship, and one
three-year postgraduate scholarship. Four travel grants were awarded. The National
Heart Foundation also funded four Summer Studentships for Medical Students.

Project grants
Dr Vicky Cameron
Christchurch Cardioendocrine Research Group,
Christchurch School of Medicine and Health
Sciences, University of Otago
The role of natriuretic peptides in ventricular
remodelling
$161 628 for three years.

Dr Robert Doughty
Department of Medicine, University of Auckland
Echo substudy of the IDEAL trial
$142 156 for three years.

Assoc Professor John Evans
Department of Obstetrics and Gynaecology,
Christchurch Women’s Hospital
Influence of sex steroids on endothelial cell secretion
of vasoactive peptides
$103 300 for three years.

Dr Sally McCormick
Biochemistry Department, University of Otago
Testing a novel strategy for lipoprotein(a) lowering
$183 026 for two years.

Assoc Professor Mervyn Merrilees
Faculty of Medical and Health Sciences, University
of Auckland
Remodelling human arteries
$117 673 for two years.

Dr Brett Shand
Lipid and Diabetes Research Group, Christchurch
Hospital
Adiponectin as a marker of type 2 diabetes
$81 259 for three years.

Dr Wayne Sutherland
Department of Medical and Surgical Sciences,
University of Otago
Effects of meals rich in saturated fat and canola oil
on postprandial levels of pro-inflammatory cytokines
and interleukin-8 in obese subjects
$144 721 for two years.
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Small project grants
Ms Diana Horner
School of Physiotherapy
Auckland University of Technology
Health Related Quality of Life: Comparison of
questionnaire properties in a diverse population of
patients with chronic heart failure
$15 000 for eighteen months.

Dr Harry Prapavessis
Department of Sport & Exercise Science, University
of Auckland
Obesity prevention as a source of exercise
motivation: A pilot test of Protection Motivation
Theory
$14 100 for one year.

Dr Chris Raffel
Department of Cardiology, Green Lane Hospital
Exercise cardiac natriuretic peptides and
echocardiography in mitral regurgitation
$13 850 for nine months

Dr Cara Wasywich
Cardiology Department, Green Lane Hospital
Echo-Doppler estimation of left ventricular filling
pressures: a comparative simultaneous Doppler-
catheterisation study
$12 800 for twelve months.

Assoc Professor Tim Yandle
Christchurch School of Medicine and Health
Sciences, University of Otago
To raise antisera to amninoterminal Urocortin
peptides and to Urocortin II and establish
immunoassays for these peptides
$14 842 for two years.

Dr Gregory Jones
Department of Medical and Surgical Sciences,
University of Otago
Identification of inflammatory gene polymorphisms
associated with abdominal aortic aneurysm,
occlusive peripheral vascular disease and coronary
artery disease
$14 605 for one year.

Mr Kypros Kypri
Department of Prevention and Social Medicine,
University of Otago
Computerised health assessment and personalised
feedback to enhance the health of tertiary students
$14 849 for six months.

Dr James Baldi
Department of Sport and Exercise Science,
University of Auckland
Outcomes of Phase 2 Cardiac Rehabilitation: A
randomised controlled trial
$13 500 for fifteen months.

Dr Tapash Bakshi
Department of Cardiology, Middlemore Hospital
Range of values and reproducibility of different
echocardiographic measures of intra- and inter-
ventricular dysynchrony study
$6500 for six months.

Dr Alexandra Chisholm
Department of Human Nutrition, University of Otago
Determining the Glycaemic Index of slow and quick
fermentation of breads with varying types of grains
and assessing the effect of a low glycaemic index
bread on lipid mediated risk factors for CVD
$13 000 for eight months.

Dr Calum Young
Cardiology Department, Christchurch Hospital
To evaluate Ischaemia Modified Albumin and
Activated Factor XII as risk markers for acute
coronary syndrome
$13 800 for six months.
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Fellowships
Dr John Chu
A National Heart Foundation Overseas Training
Fellowship (for one year) was awarded to Dr John
Chu.  Dr Chu will work as a Clinical and Research
Fellow at the Echocardiology Division of
Massachusetts General Hospital, USA.

Ms Nicola Scott
A Postgraduate Scholarship (for three years) was
awarded to Ms Nicola Scott who is currently a PhD
student at the Christchurch School of Medicine and
Health Sciences, University of Otago.

Ms Vivienne Homer
A Research Fellowship (for two years) was awarded
to Ms Vivienne Homer who is currently employed in
the Molecular Pathology Unit, Canterbury Health
Laboratories.

Dr Carlene Lawes
A Research Fellowship (for three years) was
awarded to Dr Carlene Lawes who is currently
employed at the Clinical Trials Research Unit,
University of Auckland.

Grant-in-aid
Dr Ivan Sammut
Department of Medicine, University of Otago
To purchase Data Capture and Analysis equipment for
Cardiac (Langendorff) perfusion
$15 000

Travel grants
Dr Christopher Hammett
Cardiovascular Research Unit, Green Lane Hospital
75th Annual Scientific Session of the American Heart
Association, Chicago, USA

Ms Anna Pilbrow
Department of Medicine, Christchurch School of
Medicine and Health Sciences
ENDO 2003 Conference, Philadelphia, USA and visit
to the Cleveland Clinic Foundation

Dr Harry Prapavessis
Department of Sport and Exercise Science,
University of Auckland
Joint conference of the British Assn of Sport &
Exercise Medicine & the British Assn of Sport &
Exercise Science, Sheffield, England

Dr Ivor Gerber
Cardiology Department, Green Lane Hospital
American College of Cardiology Conference,
Chicago, USA
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Grants awarded November 2003
At the November 2003 meeting of the Scientific Committee of the National Heart
Foundation a total of 7 grants were awarded. The awards included four small project
grants and three grants-in-aid.

Small project grants
Dr Vicky Cameron
Christchurch School of Medicine & Health Sciences,
University of Otago
To perform a 1-year pilot study investigating cardiac
gene expression and genotype in patients with end-
stage heart failure.
$15 000 for one year.

Professor Charmian O’Connor
Department of Chemistry, University of Auckland
To identify common New Zealand seafoods and
commercially available dietary supplements with
high levels of omega-3 fatty acids, which are known
to be effective in the prevention of coronary disease.
$15 000 for one year.

Dr Chris Raffel
Cardiovascular Research Unit, Green Lane Hospital
To perform a study to determine whether blood levels
of natriuretic peptides, stress hormones produced by
the heart, can be useful for assessing the severity of
mitral stenosis.
$11 812 for fifteen months

Dr Natasha Rafter
Clinical Trials Research Unit, Department of
Medicine, University of Auckland
To measure the use of cardiovascular prevention
medications in primary care and the level of
targeting to those with high absolute risk of a
cardiovascular event.
$13 478 for four months.

Grants-in-aid
Dr Steven Gieseg
School of Biological Sciences, University of
Canterbury
Purchase of integrator and gas flow meter to analyse
fatty acids present in low density lipoproteins and
cellular extracts.
$6851

Dr Ivan Sammut
Department of Pharmacology & Toxicology,
University of Otago
Purchase of cardiovascular analytical equipment
(Microdialysis kit and a small animal respirator)
$14 077

Drs Kirsten McAuley & Rachael Taylor
Department of Human Nutrition, University of Otago
Purchase of equipment for obesity prevention project
in primary school aged children.
$15 000
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Heart Foundation 2004 grant applications

Project Grants

Project Grant applications will be considered at the July 2004 meeting of the
Scientific Committee. The closing date is: 1 March 2004.

Fellowships and Scholarships

Applications for Overseas Training Fellowships, Research Fellowships  and
Postgraduate Scholarships  will also be considered in July 2004. The closing date is:
1 June 2004.

Senior Fellowship

Senior Fellowship applications will be considered at the July 2004 meeting. The
closing date is: 1 June 2004.

(Refer separate advertisement)

Maori Cardiovascular Research Fellowship

Maori Cardiovascular Research Fellowship applications will be considered at the
March 2004 meeting of the Scientific Committee. The closing date is: 1 February
2004.

(Refer separate advertisement)

Limited budget grants

Small Project Grants

Applications for small project grants will be considered three times a year with the
closing dates being: 1 February, 1 June and 1 October 2004.

Grants-In-Aid

Applications for grants-in-aid will be considered three times a year with the closing
dates being: 1 February, 1 June and 1 October 2004.

Travel Grants

Applications for travel grants will be considered three times a year with the closing
dates being: 1 February, 1 June and 1 October 2004.
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Priorities for research

Applications must fit within the aims of The National Heart Foundation which are “to
promote good health and to reduce suffering and premature death from diseases of
the heart and circulation”.

The Scientific Committee particularly encourages applications in the designated
priority research areas of:
• Modification of lifestyle risk factors for cardiovascular disease.
• Maori heart health.
• Pacific Island heart health.
• Socio-economic determinants of heart health.
• Diagnosis and management of patients with cardiovascular disease.

Format for applications

Applicants should follow the format outlined in the revised “A Guide to Applicants
for Research and Other Grants” which is available on
http://www.heartfoundation.org.nz

Applications should be sent to:

Professor Norman Sharpe
Medical Director
The National Heart Foundation
P O Box 17 160
Greenlane
AUCKLAND
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Heart Foundation 2004 Senior Fellowship
The award

The National Heart Foundation Senior Fellowship was established in 1983 to support
New Zealand graduates who have trained as cardiologists or other scientists working
in the field of cardiovascular research. The Fellow will be expected to work primarily
in cardiovascular research during the Fellowship. Senior Fellowships are only tenable
in New Zealand.

One Fellowship is available for award in 2004 for a period of up to three years.

Conditions

Candidates must possess an appropriate postgraduate degree or diploma and may
undertake work for a higher degree such as a PhD or MD. The maximum age for
appointment will normally be 40 years. The Fellowship must be taken up within 12
months of the award. Other conditions applying to the Senior Fellowship and other
NHF awards are outlined in the publication, “A Guide to Applicants for Research and
Other Grants”.

Salary and allowances

The initial salary level will be determined by the Scientific Committee in conjunction
with the Host Institution according to the qualifications and seniority of the Fellow
and will normally maintain parity with appropriate rates paid by Universities and the
Health Research Council.

The Foundation may provide an initial Grant-in-Aid of up to $1500 to enable research
work to commence. In subsequent years, Senior Fellows may apply for working
expenses not exceeding $1000 annually with no single item to exceed $500.

Further research funding will require an application for project grant funds from the
Foundation. Funding for conference expenses must be applied for separately.

Format for applications

Applicants should follow the format outlined in the revised “A Guide to Applicants
for Research and Other Grants” which is available on
http://www.heartfoundation.org.nz

Applications should be sent to:

Professor Norman Sharpe
Medical Director
The National Heart Foundation
P O Box 17 160
Greenlane
AUCKLAND

Closing date for the Senior Fellowship award is 1 June 2004
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Maori Cardiovascular Research Fellowship

$30 000 per year for 2 years
This Fellowship is designed to support graduates who propose to engage in research
to improve cardiovascular health in Maori.  The Maori Cardiovascular Research
Fellowship is available for a medical graduate or non-medical graduate enrolled for a
higher degree. Preference will be given to applicants with a working knowledge of
“Kaupapa Maori” and who are committed to Maori health.  This fellowship is tenable
in New Zealand at a rate of $30 000 per year for 2 years.

Application forms for the Maori Cardiovascular Research Fellowship are available on
our web site www.heartfoundation.org.nz or from:

Helen Stewart
Heart Foundation
P O Box 17 160
Greenlane
AUCKLAND 1130

Ph: (09) 571 9191
Fax: (09) 571 9190
Email: HelenS@nhf.org.nz

Applications close 1 February 2004


