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This Issue in the Journal

New Zealand's Christchurch Hospital at night: an audit of medical activity from

2230 to 0800 hours

J Morton, Y Williams, M Philpott

Doctors’ working-time reforms challenge the staff of acute hospitals to find new ways
of working together to work differently, especially at night. Change requires two
things. Firstly, it is necessary to have accurate information about the volumes of the
medical tasks that have to be done at night, together with the competences required.
Secondly, change would require a workforce willing to try new ways of working. At
Christchurch Hospital, the first requirement for change has been measured and the
findings are reported in this issue of the Journal.

Representative case series from New Zealand public hospital admissions in

1998—III: adverse events and death

R Briant, J Buchanan, R Lay-Yee, P Davis

This paper reports on a reassessment of all those New Zealand Quality of Healthcare
Study (NZQHS) adverse events in public hospital in 1998 where death was recorded.
The nature of the original review meant that the adverse event (AE) and death were
not necessarily causally related. When adverse events that were not preventable and
deaths that were judged to be unrelated to the adverse event were excluded, the death
rate from adverse events (AE) fell from 2.2 to 1.3 AE-preventable deaths per 1000
admissions. Therefore it is likely that extrapolations of mortality rates in the NZQHS
and other similar studies have overestimated (by about one-half) the number of deaths
caused by healthcare management.

Treating claudication in 5 words (stop smoking and keep walking) is no longer

enough: an audit of risk factor management in patients prescribed exercise

therapy in New Zealand

N Kuiper, M Gordon, J Roake, D Lewis

With the aim of assessing the documentation of risk factors such as smoking, we
reviewed the case notes of patients who presented to Christchurch Hospital’s Vascular
Outpatient Department with intermittent claudication (cramping pain caused by
insufficient blood supply to the calf muscles) and who were given “Green
Prescriptions” for an exercise programme. Our results show that communication (e.g.
by referrers to specialist vascular services) of vascular risk factors needs
improvement. Furthermore, the role of clinicians with an interest in risk factor
management, and patients’ understanding of their vascular risk factors, needs
clarification.
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Management of risk factors: a survey of New Zealand vascular surgeons

H Su, M Gordon, J Roake, D Lewis

Patients with peripheral vascular disease have a high morbidity and mortality rate
from complications of atherosclerosis such as acute myocardial infarction (heart
attacks) and stroke. Appropriate management of the well-recognised, modifiable,
cardiovascular risk factors is paramount in the overall management of these patients.
Our survey asked which cardiovascular risk factors vascular surgeons in New Zealand
considered important and who should manage these risk factors. There was a high
response rate. The majority of vascular surgeons recognised the importance of asking
patients about risk factors and believed that general practitioners need to play a
pivotal role in risk factor modification. A significant proportion of vascular surgeons
stated that the vascular team need to be involved in risk factor management which
probably reflects the emergence of vascular surgery as an independent speciality in
New Zealand with specialists capable of managing all aspects of patient care.

An analysis of referees and referrals to a specialist concussion clinic in New

Zealand

D Snell, L Surgenor

This study reviews the characteristics of referrals to a specialist concussion clinic in
its first two years of operation. Most assessments resulted in short-term treatment, but
alarmingly one-in-five cases required long-term follow-up of more than 7 months.
Gender, cause of head injury, and time delays between injury and assessment
significantly increased the odds of receiving long-term follow-up. Referrals for
assault-related injuries were greater than expected, and men may be under-referred.
The findings suggest a need to review the referral response systems and scope of the
service.

Appropriate use of pagers in a New Zealand tertiary hospital

R Patel, K Reilly, A Old, G Naden, S Child

The most important function an on-call house officer performs is responding to urgent
medical situations. Frequent pager interruptions mean that house officers become less
efficient and more prone to making mistakes, however. Anecdotal and international
evidence suggests that many calls received by on-call house officers do not need
immediate responses. We recorded calls to fourteen house officers over a 3-month
period and found that 30% of calls were clinically appropriate and urgent; 53% of
calls were clinically appropriate but not urgent; while 17% of calls were deemed
inappropriate.
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Frequency of calls to “on-call” house officer pagers at Auckland City Hospital,

New Zealand

T Chiu, A Old, G Naden, S Child

The most important function an on-call house officer performs is responding to urgent
medical situations. Frequent pager interruptions mean that house officers become less
efficient and more prone to making mistakes, however. We recorded over 25,000 calls
to seven on-call house officer pagers over a 4-month period and calculated mean
time-intervals between calls for different services. There was great variability
between services and between time periods, with the highest rate just 7 minutes
between calls and the lowest a mean of one call per 5 hours.

Ethnicity data and primary care in New Zealand: lessons from the Health

Utilisation Research Alliance (HURA) study

Health Utilisation Research Alliance (HURA)

This paper draws on experiences from the HURA study of general practices (a study
undertaken to explore the relationship between ethnicity, socioeconomic deprivation,
and utilisation of primary care) to discuss issues encountered in collecting and
analysing ethnicity data in primary care. The paper also discusses the implications of
combining general practice ethnicity data with National Health Index (NHI) ethnicity
data. The study found variation in the coverage of ethnicity data achieved by general
practices, as well as a level of mismatch between ethnicity data collected in general
practices and that on corresponding NHI records. Overall, the findings support the
need for consistent, standardised approaches to ethnicity data collection and analysis
across the health sector.
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Acting upstream to control the obesity epidemic in

New Zealand

Nick Wilson, Carolyn Watts, Louise Signal, George Thomson

In recent years, this Journal has published research and commentary relating to the
obesity epidemic and obesity risk factors (e.g. 1–10). Furthermore, other New Zealand
obesity-related research is also being published at a substantial rate, with at least 11
other Medline-indexed journal articles during 2005.

Messages from these publications are that obesity is one of the largest preventable
causes of ill-health in New Zealand; it is an issue requiring urgent attention by
Government; and that the consequences are highly inequitable for Maori and Pacific
peoples.

But in recent months there have been a number of further developments that are of
particular relevance to a New Zealand audience:

Firstly, there is new research that provides evidence that television food advertising
directed at children in this country is largely counter to food and nutrition
guidelines.11 This evidence builds on previous studies around the problematic nature
of food marketing and the nutritional environment in New Zealand.3,12–17 Such
concerns around the risk to child health from food marketing are reviewed in-depth in
a report by the Institute of Medicine.18 Other recent work from the Dunedin
longitudinal study also provides more rigorous evidence for the relationship between
television watching and childhood obesity.19

Secondly, a Select Committee Inquiry into Obesity and Diabetes has recently been
announced. This Inquiry is supported by a new Minister of Health (Pete Hodgson)
who has stated that work to combat New Zealand’s obesity epidemic would be one of
his top priorities as Health Minister.20

Thirdly, in March this year, there was a University of Otago Research Workshop,
attended by leading researchers and users of research, that focused on the subject of
the effects of the food and marketing industries on population health and inequalities
in health (3 March 2006, Westpac Stadium, Wellington).

Some of the key points raised by presenters and attendees were as follows:

• We should probably not rely upon the food and marketing industries to reorientate
their activities so that they voluntarily protect and enhance population health and
contribute to obesity control (especially if this involves a loss of profits).

• Education and public awareness campaigns about healthy eating are unlikely to
have much impact without a supportive regulatory framework (e.g. which controls
marketing).

• The current role of the food industry in New Zealand schools is problematic from
a health perspective. In a recent study of New Zealand schools, Richards et al
found that 83% of schools participated in sponsorship, incentive, and fundraising
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activities.15 Some partnerships delivered positive health messages but most were
linked with food products or activities potentially deleterious to health.

• Although there are some significant differences, there are still important lessons
from tobacco control for obesity control (e.g. 21–24).

• There are lessons from New Zealand research into alcohol advertising and youth
identity for understanding the impact of food marketing (e.g. 25–27).

• There is particular concern over the nature of television advertising of foods,
along with concern about television watching in general by New Zealand children
(e.g. 28,29).

• It is important that we develop further research on the impacts of food standards
on population food choices as well as on people’s conceptualisation of healthy
eating. The impact of food standards that allow changes to the food supply (e.g.
the addition of vitamins and minerals to foods) and proposed standards enabling
health and nutrition claims to be made about foods, should not be considered as
positive until evidence exists to this effect.30,31

• Regard food marketing in this country, there is major scope for enhancing
monitoring and surveillance systems and for further research. Within the research,
one priority is actual intervention studies to prevent and reduce obesity.

• A comprehensive research agenda to support the Government’s policy on Healthy

Eating – Healthy Action: Oranga Kai – Oranga Pumau
32

 is urgently needed. It
should identify priorities, possible collaborations, and potential sources of
funding.

So what evidence and arguments might health workers and health agencies wish to
present to the upcoming Select Committee Inquiry and to raise regularly with key
Government departments and agencies (e.g. Ministry of Health, Treasury, Consumer
Affairs, Food Standards Australia and New Zealand (FSANZ), the New Zealand Food
Safety Authority (NZFSA). and Te Puni Kokiri)?

We would argue that the following six key steps are priorities for public policy and
are essential upstream mechanisms for creating a healthy food environment in New
Zealand:

1. Strong regulatory controls on food marketing and sponsorship are needed—
particularly those forms directed at children and which are “under the radar”
of parental supervision. Based on the international and New Zealand-based
lessons from tobacco control, government action should not rely on the food
and marketing industries to make voluntary changes at the margin of their
normal activities.

2. A government-funded nationally coordinated communications strategy for
healthy eating is needed. Clear, consistent, culturally appropriate, relevant, and
accurate messages need to be developed to transform the Ministry of Health’s
food and nutrition guidelines from policy into practical messages for
behaviour change.
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3. Pricing controls should be considered to help make healthy choices the
cheaper choices—e.g. via a tax on saturated fat14 or free sugars, or the
discounting of healthy choices such as fruit and vegetables.

4. As with the successful Framework Convention for Tobacco Control
33 the New

Zealand Government should actively support a strengthening of existing
international strategies34 to provide an international legal framework for
obesity control.

5. Routine food and nutrition surveys need to be supplemented by other forms of
research, monitoring, and surveillance (e.g. of the wide range of food
marketing activities). However, we note that the Ministry of Health is making
further progress in this area (with a research seminar planned for June 2006).

6. These strategies should be enacted as part of a well-funded, comprehensive
equitable and coordinated effort to implement Healthy Eating – Healthy

Action: Oranga Kai – Oranga Pumau,
32 and combat obesity.

The issue of the marketing of “health claims” for food products or nutrients is
particularly complex. On balance, however, we consider that such claims should
remain illegal, given the risks of industry misleading the public and the cost to
taxpayers associated with evaluating and monitoring such claims.

Such information is probably best conveyed in a nationally coordinated
communications strategy of the food and nutrition guidelines by publicly trusted
organisations that have a strong focus on promoting health, such as the Health
Sponsorship Council and Agencies for Nutrition Action (which includes the Cancer
Society, the Heart Foundation, Diabetes New Zealand, Te Hotu Manawa Maori, and
the New Zealand Dietetic Association).

If the six steps outlined above are taken, they may collectively reduce the overall
current and future harm to health from obesity and its sequelae. This is of particular
importance for a largely tax-payer funded health system that bears the high cost
burden associated with obesity-related disease such as diabetes, heart disease, and
cancer.

Improvements in these areas will also assist in reducing health inequalities in this
country—which is an important societal goal and critical to advancing Maori and
Pacific health. Appropriate regulations may also reduce the highly unethical practice
of marketing unhealthy food to children who are too young to understand that
advertisements are different from other messages (e.g. television programming).

Reduced population obesity will benefit Government and the wider economy, due to
reduced health sector costs, and decreased time off work due to illness. However such
policies will not necessarily be easy in the face of commercial vested interests by
powerful multinational companies.

Competing interests: All the authors have previously undertaken contract work for at least one of the
following non-profit organisations: the Obesity Action Coalition, Diabetes New Zealand, the Cancer
Society, and the Heart Foundation. Carolyn Watts was recently chair of Agencies for Nutrition Action.
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Leadership at night in New Zealand hospitals

Mike Hunter

Hospitals are often conceptualised as simple mechanistic organisations, where one
action is simply consequential upon another. Numerous protagonists on one issue or
another have lamented the inability of a hospital or health board to solve an
apparently simple “system problem” by taking the obvious action.

However most have failed to recognise that hospitals (to use systems-theory jargon)
constitute a “complex adaptive system” where changes in one factor have numerous
and sometimes unexpected consequences in many areas of function within the
system.1,2 Appreciation of the complexities of interaction is central to real
understanding and to deciding wisely on change. Failure to appreciate it will bring
derision from those whose tasks or services are simply made more problematic.

In this issue of the Journal, Morton and colleagues (New Zealand’s Christchurch

Hospital at night: an audit of medical activity from 2230 to 0800 hours;

http://www.nzma.org.nz/journal/119-1231/1916) urge a new approach to the way in
which we organise the delivery of medical care in our major hospitals at night. While
there are many similarities between the findings in Christchurch Hospital and the
findings in the four pilot Trust hospitals in the United Kingdom (UK), there are also
some differences between the two systems and we need to be wary in uncritically
adopting conclusions from the UK’s National Health System (NHS).

Most clinical teams in New Zealand (NZ) hospitals have a Registrar and a House
Surgeon only, a far cry from the “old” British-style team of Senior Registrar,
Registrar, and/or Senior House Officer (SHO) and one or two House Surgeons. The
latter truly was a hierarchical “silo”.

In many NZ hospitals there has long been aggregation of cover across specialties at
night, but this has occurred mainly in the smaller hospitals where a more generalist
approach is accepted and expected. It is much harder to achieve in larger hospitals,
which have always been the most forceful champions of sub-specialisation.

Clearly, however, there are some eminently sensible lessons to be learned from this
work and from the “Hospital at Night” project in the NHS. The primacy of good
handover and clear management plans; the accomplishment of “routine” tasks during
the day or evening periods; the minimisation of the numbers of Resident Medical
Officers (RMOs) awake and in the hospital at night; and the development of true
teamwork and shared tasks to even out the workload are all laudable and achievable
goals.

The practical accomplishment may, however, be an infinitely more difficult task as it
requires widespread commitment to our hospitals themselves and to our communities,
in a broader way than we are perhaps now accustomed. It requires a reassessment of
the importance we accord acute and after-hours work and the resources we apply to it.

It also requires senior leadership, which will inevitably mean that some at least of our
Consultants will need to be prepared to be in the hospital leading the team at night.
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This requires a commitment to being more of a lateral thinker and a better all-round
doctor than the recent climate of increasing specialisation has allowed or encouraged.
It does not, however, necessarily mean that we all need to be experts in everything.
The experts can still be available at the end of the phone, or able to come to perform
the specialised tasks that only they can deliver.

What it will provide is the experience and confidence to identify the patients who are
not in good shape and for whom the specialist needs to be called in; perhaps sooner
than is currently the case. It promises much better oversight and practical guidance on
the assessment and task prioritisation for sick patients.

For such initiatives to be successful we must reaffirm that we, as doctors, do indeed
have a special responsibility to our communities and this is not just a job.
Furthermore, our goals should not be confined solely to the successful development of
our specialties or to our personal progress within them.

This in turn demands that the forces of relentless sub-specialisation, the forces of
industrialisation of the professional workplace, and the inherently self-centred goal of
ideal “work-life balance” are tempered by the realities and vital necessity of providing
truly high-quality care not just to a selected subset of patients but to all comers, and at
a reasonable price. That means, at least some of the time, that commitment to a wider
vision must take precedence over ambition, comfort, or money.

If such an initiative can gain a foothold, it may hopefully start to bridge the widening
gap between our Emergency Departments and the inpatient specialties; a gap which in
Australia has long since resulted in Emergency Departments overflowing with the
needy while the comparatively comfortable inpatient services a floor or two up can
refuse admissions until they “have beds”, thereby refusing ownership of problems
which clearly lie within their domain. The “Soweto” analogy is inescapable, and the
morality is equally dubious. It is a growing problem here.

Can we rise to this new challenge of “modernisation” as servants of our community,
or are our own interests more important? It is in many ways a defining opportunity for
our profession.

Author information: Mike Hunter, Consultant Surgeon and Intensivist, Dunedin
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New Zealand’s Christchurch Hospital at night: an audit of

medical activity from 2230 to 0800 hours

John Morton, Yvonne Williams, Mike Philpott

Abstract

Objective To audit medical activity at Christchurch Hospital New Zealand between
2230 and 0800 hours; specifically, to measure the volumes of tasks requiring
completion overnight and to identify the competencies required for this as well as the
level of teamwork that existed.

Design After a pilot study tested possible methods, Resident Medical Officers
(RMOs) responsible for the care of adult patients at night were linked by a shift
coordinator to recorders (mostly nursing students) trained to register the tasks
performed, together with task urgency (as judged by the RMO) and duration. This
information, checked each morning for completeness, was entered immediately into a
database and analysed later. Telephonists logged all outbound calls through the
hospital switchboard to on-call medical staff; theatre and admission records were
recorded as usual. Anaesthetic and Radiology Registrar activity was self-recorded.

Setting Christchurch Hospital is a 650 bed tertiary centre, which covers most
specialties.

Main outcomes In the absence of leadership, the RMOs were not working as a team.
Consequently some were overextended while others were inactive. House officer
tasks were largely generic—not specialty specific; there was no formal handover from
the afternoon or day shifts and the level of hospital medical staffing did not reflect the
activity levels over the time period studied. A review of the beep policy is urgently
needed. A third of the admissions were to General Medicine, and basic medical
activities (including admitting, reviewing, and prescribing drugs and fluids) for
patients admitted under all specialties represented the majority of the night workload.
Medical registrars had reduced some of the traditional multiple clerking by admitting
patients themselves. The workload and its distribution over time was remarkably
similar to that found at the 17 pilot sites in the United Kingdom, where Out of Hours
Multidisciplinary Teams (OoHMT) were introduced.

Conclusion We recommend that Christchurch Hospital use these data to plan the
composition and leadership of an OoHMT.

The challenge

Doctors’ working times reforms (as introduced by the 1985 M10 determination in
New Zealand (NZ)1 and the European Working Times Directive (EWTD) in Europe
in 2004) present a challenge for the provision of acute hospital services, especially at
nights and weekends.
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A joint statement, issued by the Academy of Royal Colleges, the British Medical
Association, and the Joint Consultants Committee of the United Kingdom’s National
Health Service (NHS), expressed the challenge clearly:

New models of working are required to deal with the need to provide appropriate medical
cover in acute hospitals where previously there were multiple tiers of resident junior doctors
in multiple separate specialties.2,3

The M10 determination changed the way in which doctors in training were employed
and remunerated—from a fixed annual salary (with no restriction on hours worked) to
salary bands based on hours worked with penalties for non-compliance.

New Zealand (NZ) was the first country to introduce working times reform in
response to the general perception that resident medical officer (RMO) employment
conditions were debilitating and stressful for doctors in training and potentially
dangerous for patients. However, the need for changes in working practices to
accommodate M10 and maintain services was apparent by 1987, when there were
insufficient staff to fill the new rosters, and junior staff were no longer available out-
of-hours to provide continuity of care, or hitherto high levels of service.1,4 This
occurred because the reforms diminished the supply of doctor-hours to the service.

The NHS estimated that the EWTD would reduce the availability of doctors in
training by 470,000 hours per week and Ireland estimated that 2500 additional non-
consultant hospital doctors (NCHD) would be required, unless other options were
followed.18

In theory, there are four ways of maintaining medical services, including:

• Do nothing but employ more doctors. NZ’s persistence with this option alone (in
the face of increased service volumes) has increased RMO requirements to the
extent that 380 relievers are required to cover the leave of the much augmented
RMO establishment, whilst the annual output of medical graduates from the two
medical schools (Auckland and Otago) is only 300. Indeed, NZ is cited
internationally as an example of the deficiency of this option when pursued
without staff mix change;18

• Create a permanent non-consultant “career” staff grade, an option increasingly
popular for work-life balance;

• A consultant-provided service, employing more consultants working in teams with
clinical and non-clinical support, and significantly reduced numbers of NCHD, all
in training programmes;18 and

• A combination of all of the above, with multidisciplinary teamwork, which is the
approach being vigorously pursued in most developed countries.16,18

For these reasons, new models of working in acute hospitals are just as necessary in
NZ as in the United Kingdom (UK). Furthermore, experience has demonstrated that
attempts to achieve compliance with the regulations (by simply inflating non-
consultant hospital doctor numbers) destroys the apprenticeship model of training, is
hazardous to patient safety,5 and results in imbalanced staff ratios.1,4 Responsibility
for continuity tends to fall to senior staff, who also feel entitled to a contemporary
work-life balance.
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The solution to these problems requires a workforce willing to try new ways of
working and accurate information about medical activity in the hospital.

The aim of this study

This study aimed to get accurate data about medical activity at Christchurch Hospital
on the night shift (2230 to 0800 hours); this was necessary to identify the
competences required of a night team, to gain information about the volumes of tasks
requiring completion out of hours, and to assess the level of teamwork* that exists at
present. Experience in the UK indicated that this was the first step if change was
contemplated.

*“A team is a group of individuals who work together to produce products or deliver services for which
they are mutually accountable. Team members share goals and are mutually held accountable for
meeting them, they are interdependent in their accomplishment and they affect the results through their
interactions with one another. Because the team is held collectively accountable, the work of
integrating with one another is included among the responsibilities of each member.”6

At the outset of this research, night cover for adult inpatients was provided in the
traditional tiered, compartmentalised way, based on specialties. There were four
separate House Officer (HO) rosters and eight Registrar rosters, with no sharing of
workload between disciplines or sometimes even between the tiers within disciplines.

Attempts at sharing workloads in a traditional collegiate way usually precipitated
claims for “cross cover” and demands for the rewriting of job descriptions. RMOs’
assessments of “runs” suggested that the levels of support for them ranged from
rudimentary to exemplary and that some junior staff feared that their prospects for
promotion would be impaired if they asked for help.

Feedback from Christchurch RMOs raised concerns about the deleterious effects on
patients and junior medical staff of traditional models of night-shift working which
mirrored those of Dr Elizabeth Paice, Postgraduate Dean Director for London, who
introduced the “Hospital at Night’ model to the NHS.

After-hours Resident Medical Officer (RMO) workloads were not recorded, analysed,
or understood. Anecdotes, generalisations and siloed thinking prevailed. Our study,
modelled on NHS “Hospital at Night” pilot projects, used audit to measure medical
activity at night.

Methods

The pilot audit—A 2-week pilot study (26 April–9 May 2004) of the 2230 to 0800 hour nightshift
assessed possible methods of data collection, recording, and analysis. Tally sheets were developed for
self-recording of activity by all RMOs in the hospital and on duty from 2230 to 0800 hours; Duty
Managers reported exceptions such as inability to attend for duty; telephonists logged outgoing calls,
and the nursing staff recorded medical activities in the wards. The objective of the pilot study was to
assess compliance with the requirements of audit, assess the appropriateness of the tally sheets, and
gauge their acceptability to the staff.

Pilot findings—The pilot demonstrated that some alternative methods would be necessary for the
following reasons:

• Self-reporting by most RMOs on duty was incomplete and unreliable because recording task
identification and start and finish times, whilst attending to duties and answering beeps, was not
feasible in real time and retrospective reporting was inaccurate.

• The Radiology and Anaesthetic Registrars were also busy at times, but with more lengthy tasks
requiring less documentation, which could be confirmed by objective data such as theatre records.
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(The solution suggested by RMOs was to employ recorders to shadow the in-hospital staff
primarily responsible for adult in-patient care at night.)

• Although demands on on-call staff not in the hospital were low, information was difficult to verify.

(During the pilot study, only surgical Senior Medical Officers [SMOs] were called to the hospital,
and those visits were usually captured through the telephonists’ log or theatre records. Although
information about the objectives and methods were widely disseminated, staff sometimes
attributed their lack of information to inadequate notification and communication. The RMOs to
be shadowed in the definitive study were individually advised about the proposed methods and the
peer group provided with the opportunity to attend two briefings.)

• The large expected volume of information demanded a sophisticated database and if analyses were
to be reliable, information from the tally sheets would require daily checking for completeness and
transfer to the database.

(The expertise of Christchurch Hospital analysts solved these problems, however.)

The pilot study data from the Emergency Department, Intensive Care Unit, and Paediatrics Department
suggested that staff in those teams were already sharing workloads in both a horizontal (between
RMOs) and vertical (up the hierarchical ladder) way.

Definitive audit methods

• Audits focussed on the seven RMOs who are resident on the premises at night;
they admit adult patients and provide immediate care for adult inpatients.

• Medical staff activities from 2230 to 0800 hours were recorded for 15 nights
(Saturday 18 September to Saturday 2 October 2004). Two Medical House
Officers; two Surgical House Officers; a General Surgical Registrar; a General
Medical Registrar, and a Medical Registrar for the specialties of medicine
(referred to as the Specialist Medical Registrar) were shadowed by recorders.

• The recorders (mainly nursing students) were linked at the start of each shift with
the RMO they were to shadow by coordinators (senior nursing staff). The
recorders were trained to record each RMO task on tally sheets, according to the
classification shown in Table 1, together with the time required to complete each
task. The task classification was based on information from the Royal Infirmary of
Edinburgh and modified for local conditions with the aid of Christchurch RMOs.

• The radiology and anaesthetic registrars were provided with self-recording tally
sheets made more appropriate as a result of the pilot experience.

• In addition to the personal contacts between the organiser and each individual
RMO involved in the audit, a series of information sessions were held to address
RMOs questions and discuss any concerns about the audit. To clarify their roles,
training sessions were also provided for the recorders and the coordinators.

• Telephonists logged all outbound calls through the hospital switchboard, theatre
and admission records were recorded as usual, and the duty managers were asked
to report exceptions.

• A sophisticated database was established and systems were developed for prompt
information management, including daily input from the tally sheets to the
database.

• RMOs were asked to grade the urgency of each task, according to their
judgement, as (1) should be done immediately; (2) should be done within the
hour; (3) should be done anytime; and (4) could have been done during the day.
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• The NZ Resident Doctors Association, the Association of Salaried Medical
Specialists and the NZ Nurses Organisation were briefed about the audit.

Table 1. Task codes

Code Task

P
C
D
DC
F
U
CON
DY
HY
B
REL
V
A
PH
R
H
OT
S
O

Pain relief
Cannulation
Prescribe drugs
Death certificate
Prescribe fluids
Assess urine output
Assess confusion
Assess dyspnoea
Assess hypo/hypertension
Review blood results
Talk with relatives
Venepuncture
Patient admission
Telephone advice
Review patient
Handover
Operating theatre
Search for equipment, documentation, and so on
Other—to be specified in task column

Results

Recorders were paired successfully with their respective RMOs on 103 of the possible
105 occasions, the tally sheets were checked for completeness daily, and the
information from these sheets was transcribed into the database without delay.

Twenty-one individual RMOs (14 house officers and 7 registrars) served in the 7
posts studied during the audit. Their qualifications, countries of origin and levels of
experience were typical of the overall Christchurch Hospital RMO workforce.

In debriefing sessions, the coordinators, recorders, and doctors described their
experiences of the audit as interesting and rewarding.

The number of tasks undertaken each night by the RMOs revealed no discernible
pattern with respect to the day of the week. For example, the greatest number of tasks
(319) were undertaken on the first Tuesday night whereas on the second Tuesday of
the audit, the RMOs performed 154 tasks, the lowest of the audit. On the three
Saturday nights in the 15-day audit period, 215, 277, and 154 tasks were undertaken
respectively; variation consistent with the week nights. The absence of a pattern on
particular nights allowed averaging of data across the audit period. Reviewing patients
was the most frequent task, followed by the ‘other’ category in which the individual
tasks were mostly paperwork.

Drug and fluid prescribing, patient admissions, telephone advice, and reviewing blood
results each occurred over 15 times per night on average, while cannulation and
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venesection was undertaken 16.5 times per night on average. Cunnulations and
venesection are usually done by non-medical staff during the day.

There was variation between RMO types regarding the average number of tasks
undertaken per night, although tasks undertaken by the house officers were similar,
regardless of the discipline with which they were working.

Figure 1. Frequency of tasks performed by each type of RMO during their night

shift (over the audit period: 26 April–9 May 2004)

Reviewing patients, fluid and drug prescribing, reviewing blood results, and searching
for items of equipment/documentation (in particular) were the most time consuming
tasks, followed by patient admissions.

The longest RMO task was a surgical operation, by the General Surgery Registrar.

The distribution of the RMO workload through the night demonstrated that there were
wide variations in activity between RMO types at all times.

The RMO workload increased from the beginning of the shift, peaked at around 0100
hours, and steadily diminished from 0330 hours.

On no occasions were all seven RMOs simultaneously undertaking Grade 1 tasks, but
during the 2 weeks of the study all seven RMOs were engaged simultaneously with
Grade 1 and Grade 2 tasks on 16 occasions. The peak time was 0030 hours when
there were five occasions on which all seven RMOs were engaged in a task—but after
0200 hours there were no instances where all RMOs were occupied at the same time.
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Figure 2. Average percentage of RMOs engaged in an activity over time / night

of audit. The error bars indicate the maximum and minimum variation at each

time
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Figure 3. Total admissions to Christchurch Hospital over the audit period (26 April–9 May 2004)
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Figure 4. 406 Inpatient admissions at Christchurch Hospital by specialty between 2230 and 0800 hours over the audit period (26 April–9

May 2004)
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General Medicine received the most admissions (30%), followed by Cardiology
(15%), the Emergency Observation Area (13%), and General Surgery (8%). Different
RMOs managed paediatric admissions.

Specialty admissions arriving for surgery, chemotherapy, and so on (i.e. not night-
team work) produced a 0700–0800 hour admission peak.

A few specialties received frequent calls to on-call staff but more than 50% of the
specialties were called one in five nights or less. The ICU Consultant was called most
frequently (22 occasions, 15 of which were from the ICU Registrar), followed by
Cardiology (15 calls), then Surgery and Urology which both received 14 calls to on-
call staff.

The General Surgical Registrar(s) was the operating surgeon in theatre for 14 hours
over 15 nights, accounting for 45% of the theatre time used. Senior surgeons and
anaesthetists attended all major and paediatric surgical operations and the plastic and
orthopaedic surgical registrars performed operations on patients admitted earlier in the
day.

The average number of beeps received by each RMO per after-hours shift is shown in
Table 2.

Table 2. Number of beeps per RMO during after-hours audit

RMO Average number of beeps per shift Range

Duty Med 1 HO1
Duty Med HO2
Duty Med Reg Gen
Duty Med Reg Spec
Duty Surg HO1
Duty Surg HO2
Gen Surg Reg

15
12
7

10
12
12
5

9 to 22
5 to 21
1 to 11
4 to 33
3 to 20
7 to 20
1 to 11

Designations like Duty Med HO1 relate to areas of work, not years after graduation.;
Duty Med Reg Gen=Duty medical registrar;
Duty Med Reg Spec=Duty medical registrar for the medical sub-specialities;
General Surg Reg=General surgical registrar.

Comparisons of hospital activity data with respect to admissions and bed occupancy
revealed that the period under study was not unusual.

Discussion

Lack of teamwork—The seven RMOs in this study were resident in the hospital
during the night shift with primary responsibility for admitting new patients and
caring for all adult in-patients except those in Intensive Care. Their standing orders
(job descriptions) identify each doctor as a member of a (vertical) hierarchical team—
e.g. Surgery, Medicine, and Medical Specialties, without any reference to their overall
responsibility to the hospital at night.

Through no fault of their own, these seven RMOs were not working as a team, as
teamwork is defined above6 because that is a horizontal rather than a vertical model.
Without overall leadership, some RMOs were (at times) overextended while others
were inactive; there was no prioritisation of tasks across the specialties or sometimes
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even within them,† and staffing levels did not reflect the changing workload during
the time studied. Although activity levels are high in the evening and fall steeply after
midnight, staffing levels do not reflect this change. At night, the pattern of the
Christchurch Hospital workload is remarkably similar to that found in the UK.14

†There are incident reports of house officers being called by registrars two blocks away to sign
prescriptions because “that is not registrar work.”

We welcomed the reduction in working hours and supported the aim for a better
work-life balance through working times reform, but the consequences (including
recruitment and retention challenges) of the reforms were very substantial. New
contracts of employment are required for the provision of care “out of hours.”
“Opportunities to match service-change with workforce-change exists, but that will
require re-profiling of the workforce and an investment in training and education
across the clinical professions.”10,22 In particular, new approaches are required to staff
the “hospital at night.”

The shiftwork that is inevitable with working times reform in a 24-hours-a-day, 7-
days-a-week service is inherently unhealthy but it can be made safer by attention to
details. Indeed, matching staffing to workload is essential for staff and patient welfare
and the massive downturn in activity after 0300 hours could permit shorter shifts,
napping at night, and less night duty, which are believed to be in the best interests of
staff and patient safety.17

Generic house officer tasks—Unlike registrars, although the number of tasks
performed by each house officer varied somewhat, they were doing broadly similar
tasks, utilising generic rather than specialty-specific skills. House officers rotate
between specialties. For example, when house officers are on “relief” duties, they
rotate between specialties and may be on medical duties some nights and surgical
duties on other nights because the skills required of house officers are at a quite basic
level, transferable across specialties.13

The designation ‘RMO’ (with sub-groups ‘house officer’ and ‘registrar’) is an
anachronism that obscures tiers of competence that range from postgraduate year 1
(recent undergraduate), through postgraduate year 2, basic trainee registrar, and
finally, after some years, advanced trainee registrar (about to be consultant).

Present-day consultants have often never met, let alone assessed, the competence of
the house officer that they are “supervising” at night because there are so many and
they change so frequently.5 Thus chance, rather than planning, has determined the
range of competences in the hospital at night.

Although the workload was sometimes shared, registrars sometimes found it more
efficient to admit patients at night rather than leaving it to the house officer, but either
way ‘double clerking’ was eliminated.

Beep policy—A beep policy is urgently needed as beep distractions (averaging 12
and up to 33 times a night) are unreasonable. Indeed, unless this problem is solved, a
“Hospital at Night” policy will fail. Principles have been established14 about who
should hold a beep and who should have access to whom. In addition, a system is
required at night to “filter” beep calls to the doctors, thus ensuring patient care is
prioritised and ward staff are supported by the most appropriate member of the night
team.
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From the beginning of the night shift, calls to medical staff should be routed through
the Clinical Night Coordinator,11 with provision for calls requiring urgent attention
such as cardiac arrest.

Calls to staff outside the hospital—The calls to specialties out-of-hours from
Christchurch Hospital largely reflect the UK experience.14 When data about 8975
calls in 10 Trusts were analysed, it was found that 7% were for life- or limb-
threatening reasons, 31% were for physiologically normal patients, and 62% for
physiologically unwell patients.

In the UK, general medicine had twice as many calls as general surgery—but in
Christchurch Hospital, out-of-hours calls to general physicians appear to have been
discouraged. Anaesthetics, orthopaedics, and the medical and surgical sub-specialities
generally received very few calls, except for intensive care physicians, who received
the most.

Thus a few specialties were called nearly every night but more than 50% were called
less than 1 in 4 nights and others were not called at all during the audit. In the UK
where a large medical resource was allocated to covering hospitals between 2000 and
0800 hours, it is now recognised that most of this resource was either not used at all or
was used inappropriately.

Handover hazards—The UK’s Joint Consultants Committee states, “Handover
arrangements must improve—before leaving the hospital in the evening, every junior
doctor should have identified each patient’s active clinical problems.”2

Working times’ reform makes formal handover between shifts mandatory because
continuity of care becomes dependent on continuity of information, rather than
continuity of the carer.15 Without a complete history—a physical examination, and a
full assessment of a patient’s problems—providing high-quality care is a problem for
night staff when they become responsible for most of the patients in the hospital
(because direct evaluation of each patient is not feasible).

Handover should identify acutely unwell or unstable patients so that early review can
reduce the risk of deterioration overnight and reduce critical incidents. Relatively
inexperienced staff should not have to prioritise and triage patients with limited or
inadequate information. At the Royal Free Hampstead NHS Trust,7 every patient is
reviewed by a specialist registrar between 1800 and 2200 hours, and at the weekends
between 0900 and 2200 and graded A, B, or C (depending on the level of care
needed). The grading, entered into an electronic database, is used as the basis for a
properly structured hand-over to the night team. Formal handover (as general
medicine has established in Christchurch Hospital for night to day transitition) is even
more important at 2230 hours.

The Out of Hours Multidisciplinary Team (OoHMT)—The Royal College of
Physicians of London has reported how the 17 NHS sites which piloted hospital at
night teams made progress3 in improving the assessment and admission of patients
who presented to hospital with acute conditions. The established principles allow NZ
to concentrate on solutions that satisfy them and local conditions, which may be very
different for different hospitals. The College recommends an identified Out–of-Hours
Multidisciplinary Team (OoHMT) with a physical “control centre” that allows a
single point of call for all clinical problems.
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Furthermore, a clearly identified leader should be vested with the authority to delegate
and allocate work to all non-consultant doctors in the OoHMT and to call for
assistance from outside the hospital when required. The College favours a medical
leader working with a coordinator who “staffs” the control centre—but in some
Trusts, a nurse coordinator leads the team.‡ At some pilot sites that had difficulty
establishing medical leadership at night, the Medical Registrar faced most of the
difficult clinical decisions and by default became the medical leader of the night
team.11

‡At Great Ormond Street Hospital for Children, a clinical site practitioner (nurse) leads the night team,
chairs a formal handover, and assigns work in an organised way.9

This audit provides information about the volume of work for the OoHMT but the
numbers required for the team will depend on ability to flex working hours to meet
demand. To cover unusual contingencies, a “sleeper” (either based in the hospital or
on-call) should be considered. The structure of the team will also be influenced by the
extent to which some tasks such as venepuncture and cannulation are undertaken by
non-medical staff.

Tenured staffing—Persistence with the traditional model of non-consultant
employment after M10 inflated house officer numbers. Consequently, 222 UK house
officers were employed temporarily (from 1–12 months) in Christchurch over the past
2 years in the attempt to achieve compliance with the regulations. These doctors were
on a working holiday, not in training or tenured employment, and almost always
intending to return home. Expanding the numbers of staff and doing more of the same
does not automatically improve health care.12 (Twenty percent of the annual output
from the two NZ Medical Schools is now required to cover RMO leave in
Canterbury.)

An OoHMT with tenured leadership has a stabilising influence that facilitates
postgraduate training.9

As acute hospital services move progressively to specialist provision of services16 it
will be necessary to train more specialists more efficiently. Since RMOs’ out of
hour’s experience (under appropriate supervision and leadership) will be an essential
training function, the OoHMT would enhance training opportunities.

Limitations of the study—Any calls made directly to staff outside the hospital were
not captured.

The shadowing of RMOs from 2230 to 0800 hours and switchboard recording of calls
to SMOs allowed more accurate workload assessment than was available for other
times of the day. Were delayed patient journeys, from presentations earlier in the day,
transferring work onto the night team?

According to the Institute of Medicine Committee on Quality of Health Care in
America, “The loosely coupled but intricate networks of individuals, teams,
procedures, regulations, communications, equipment and devices, that function within
such diverse and diffuse management, accountability and information structures,
make the term “health system” a misnomer.”19

Adverse events attributed to “systems errors,” remind us that: “Those organising and
managing the health care system are responsible for creating and maintaining a
system which provides safe, high quality care,”20 but: “If we wish to make a dent in
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the thousands of lives lost each year to unsafe health care, we need to do more health
systems research.”21 Because there has been so little systems’ research there is much
yet to be learned about process and methods.

Conclusion

Study of the provision of care “out of hours” demonstrated that we have an
opportunity to match service-change with workforce-change. This will require a re-
profiling of the workforce and an investment in training and education across the
clinical professions.10,22 New approaches are required to staff the “hospital at night,”
and the Out of Hours Multidisciplinary Team is recommended. The aim is not to lead
to a more even distribution of tasks among fewer doctors but rather to ensure that
sufficient appropriate staff are available at night, with leadership, to protect the
patients and staff from harm.

Note: A more detailed report is available at:
http://www.cdhb.govt.nz/communications/medical/Chc-Hosp-Night-240205.pdf
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Representative case series from New Zealand public hospital

admissions in 1998—III: adverse events and death

Robin Briant, John Buchanan, Roy Lay-Yee, Peter Davis

Abstract

Aims. To examine a representative series of adverse events in New Zealand public
hospitals where death was the final outcome recorded, with a view to determining the
relationship between adverse event and death.

Methods. A review was carried out of the 38 adverse events (AEs) in the New
Zealand Quality of Healthcare Study where death was the outcome, and categories of
relationship were established. These were identified from the total of 850 AEs
determined by two-stage retrospective review of a representative sample of 6579
medical records drawn from 13 NZ public hospitals in 1998. A stricter definition of
AEs, comparable with American studies, was then applied to estimate rates of death
associated with AEs.

Results. There were 118 deaths at discharge identified in the sample of medical
records, giving a rate of 18.0 deaths per 1000 admissions overall. A total of 30 deaths,
either at or after discharge, were associated with AEs (4.6 per 1000 admissions); 19
being judged attributable to the AE either “definitely” (10) or probably (9), giving a
combined rate of 2.8 AE-attributable deaths per 1000 admissions. The “definite”
group had an age, comorbidity, and added-bed-days profile that was close to the
average for all deaths associated with an AE. The “probable” group departed from this
profile in being younger, exhibiting higher comorbidity, and having twice the added
bed-days. Based on population life tables, the average years of life lost was 11.8 years
for the definite group and 25.0 years for the probable group. Assessed on the
preventability of the associated AE, it was estimated that 2.2 deaths per 1000
admissions were highly preventable. However, once deaths that were not judged to be
attributable to the AE were excluded, the rate reduced to 1.3 AE-preventable deaths
per 1000.

Conclusions. Because of the nature of the record review procedure used in the New
Zealand Quality of Healthcare Study, a finding of death did not necessarily mean that
an adverse event and death were causally related. Indeed, it is possible that
extrapolations of mortality rates in this and other similar studies over-estimate by
about a half the number of deaths caused by healthcare management.

The New Zealand Quality of Healthcare Study (NZQHS)1 examined 6579 medical
records using a two-stage retrospective review applied to a representative sample of
hospital admissions for the calendar year 1998. The sample was drawn by systematic
list selection (after exclusion of specialist institutions) from 13 public hospitals
providing acute care and over 100 beds. The main aim of the Study was to quantify
the adverse outcomes of healthcare management in the New Zealand public hospital
system.
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NZQHS found that 12.9% of public hospital admissions were associated with an
adverse event1 (within the range of the 16.6% and 10.8% found in similar studies
from Australia2 and the United Kingdom3 respectively). Subsequently, there has been
increased awareness of the incidence and outcomes of adverse events. The Institute of
Medicine Report4 extrapolated from the Harvard Medical Practice Study (HMPS)5

and the Utah and Colorado Study (UTCOS),6 and estimated the numbers of deaths in
the United States from adverse healthcare events. McDonald et al7 have challenged
the reliability of such extrapolations and Hayward and Hofer,8 in a careful
examination of deaths attributed to adverse events and sub-optimal care, have argued
that the degree of preventability is probably grossly over-estimated.

This paper is the third in a series on clinical aspects of adverse events following those
examining medication-9 and surgery-related10 cases. We aim to document in detail the
deaths that occurred in patients admitted to New Zealand public hospitals in 1998 for
whom an adverse event was identified. Because of the way the study instrument is
constructed, the concurrence of an adverse event and death did not necessarily mean
that the two were related. The paper seeks, through the careful re-analysis of those
adverse events where death was the outcome, to determine the extent of this
relationship.

Methods

NZQHS’s data collection method has been reported elsewhere.1 It involved structured implicit review
of the medical record, while seeking evidence of harm to patients from healthcare management.

An adverse event (AE) was defined as:

• An unintended injury,

• Resulting in disability, and

• Caused by healthcare management rather than the underlying disease process.

The degree of causation was scored on a scale of 1–6, where 1 is no relation of the injury to healthcare
management (and therefore by definition not an AE), 2 is slight association, 6 is definite association,
and 3 and 4 are on either side of 50:50.

Preventability of the event, scored on the same scale, was defined as an error in healthcare management
due to failure to follow accepted practice at an individual or system level. Patient impact was measured
by disability defined as temporary or permanent disability (respectively lasting less or more than 1
year) or death. Attributable or added bed-days refer to those extra days associated with an AE that were
spent in the study hospital during one or more admissions.

Nurse screeners and medical reviewers wrote clinical summaries of each case as part of the main study.
For the purpose of this re-analysis of deaths, two of the authors (RB and JB) independently studied
those summaries and the details of injury, with the aim of discriminating those cases where there was a
clear link between the AE and death (from those cases where death was not the result of the identified
AE).

Attention was paid to the medical reviewer’s scoring of the degree of healthcare causation in the
production of injury, but the authors had to make their own determination of the degree of causation of
death. A simple categorisation was developed and all cases were placed in one or other category. The
authors (RB and JB) then met, and those instances where there was not initial agreement on category,
were resolved by discussion and agreement reached.

The categories of relationship established were:

• Death definitely associated with the AE,

• Death probably/possibly associated with the AE, perhaps remote in time,

• Death very unlikely related to AE, or an inevitable death that may have been slightly hastened by
the AE, and

• Death unrelated to the AE.
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It was not possible to use the same process to determine preventability of a death, as access to only the
clinical summaries did not provide the authors with sufficient information. The high degree of
preventability of an AE cannot be extended to draw a conclusion on the preventability of the death.
However, we have made a sub-analysis of the cases where an AE had both high causation and high
preventability scores (4–6), and was detected during the sampled admission; this sub-group matches
most closely those patients included in the American studies5,6 from which extrapolations to total
deaths due to medical error have been made.

Life tables, by age and gender, for the New Zealand population 2000–0211 were consulted to determine
the years of life lost by those patients whose deaths were caused by an AE.

Estimated death rates and 95% confidence intervals have been adjusted for the sample design.

Results

In total, 6579 admissions were screened according to set criteria by nurses at the first
stage for indications of an AE, with 4119 progressing to second-stage review by
physicians using a structured protocol. Of these admissions, 850 were judged to be
AEs (12.9% of admissions) that occurred or were detected during the sampled
admission, and where there was any evidence of healthcare management causation
(scores 2–6). Death was the outcome for 38 of those admissions (4.5% of AEs).1

In Table 1, the results of the assessment of the causal status of AEs are outlined,
together with key patient characteristics. Twenty-four (63%) of the 38 deaths were
judged attributable to the AE, either definitely or probably, with 14 considered not
related to the reported AE.

Table 1. Causal status of adverse event associated with death, other AEs, all AEs,

and all reviewed admissions: characteristics of patients

Causal status N Age (years)

mean

(range)

Age

(% <70 years)

Gender

(% male)

Maori

(%)

Higher deprivation

(NZDep96 = 6–10)

(%)

A: Definite 11 75.6 (53–91) 36.4% (4/11) 54.5%
(6/11)

0%
(0/11)

54.5% (6/11)

B: Probable 13 57.9 (31–74) 84.6% (11/13) 46.2%
(6/11)

23%
(3/13)

76.9% (10/13)

C: Unlikely 8 78.0 (60–91) 75% (6/8) 75%
(6/11)

0%
(0/8)

50% (4/8)

D: None 6 80.3 (76–87) 0% (0/6) 50% (3/6) 0%
(0/6)

83.3% (5/6)

All associated
with death

38 70.8 (31–91) 55.3% (21/38) 55.3%
(21/38)

7.9%
(3/38)

65.8% (25/38)

Other AEs 812 50.7 (0–101) 67.7% 44.3% 16.3% 63.1%

All AEs 850 51.5 (0–101) 66.6% 44.7% 15.9% 63.2%

All reviewed
admissions

6579 42.6 (0–104) 76.1% 45.1% 15.4% 62.8%

AE=Adverse event: occurred or was detected during the sampled admission, and any evidence of healthcare management
causation (scores 2–6).

Of the deaths definitely or probably associated with the AE, the average age was 75.6
years (Group A – Definite) and 57.9 years (Group B – Probable) respectively; this
compared with the average age of 51.5 years for all patients suffering AEs. In the
combined Groups A and B, exactly half were males, 62.5% were aged under 70 years,
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12.5% were Maori, and two-thirds were from high-deprivation areas of residence.
This profile was very similar to that for all AEs.

Key characteristics of the events are outlined in Table 2. For the combined AE-
attributable group, the AE causation score was over 50% for nearly all in the group,
and the AE preventability score was over 50% for exactly half of them. There were
9.6 mean added bed-days for Group A and 20.6 for Group B, compared with the 9.3
days overall for all AEs.

Comorbidity was slightly below average for Group A and well above for Group B.
The patients in Group A (where death was definitely related to the AE) lost an
average of 11.8 years of life, while those in Group B (where the AE probably caused
death) lost an average of 25.0 years of life.

The preventability of deaths associated with AEs is addressed in Table 3. The data
were also analysed using the same criteria as UTCOS6 to identify highly preventable
AEs; that is, AEs that were detected during the sampled admission and where both the
causation and preventability scores were 4 or more.

Applying these criteria, 267 AEs were judged to be highly preventable (4.1% of
admissions), of which 15 were associated with death as the outcome (5.6% of highly
preventable AEs) (Table 3).

We judged that 9 (60.0%) of the 15 deaths were causally related to the AE, either
definitely or probably. Thus, with this calculation, 9 (3.4%) of 267 highly preventable
AEs caused death.

Table 4 provides a summary of the distribution of deaths, together with rates of
occurrence per 1000 admissions. For all 6579 reviewed admissions in NZQHS, the
overall death rate (at discharge) was 1.8%.

The mortality rate was 0.22% (15/6579) where death (either at or after discharge) was
the outcome of a highly preventable AE. After re-analysis, the adjusted rate was
0.13% (9/6579), equating to a rate of 1.3 patients per thousand admitted to New
Zealand public hospitals.
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Table 2. Causal status of adverse event associated with death, other AEs, and all AEs: characteristics of events

Causal status Number Charlson Score*

mean (range)

Percent AE

causation>50%

Percent AE

preventability>50%

Added bed-days

mean (SD)

Years of life
lost (mean)†

A: Definite
B: Probable
C: Unlikely
D: None

11
13
8
6

1.6 (0-7)
4.0 (0-9)
1.5 (0-3)
2.2 (0-4)

100% (11/11)
84.6% (11/13)

75% (6/8)
83.3% (5/6)

45.5% (5/11)
53.8% (7/13)
37.5% (3/8)
50% (3/6)

9.6 (13.1)
20.6 (28.6)
5.9 (9.0)
2.5 (5.6)

11.8
25.0
9.9
8.5

All associated
with death

38 2.5 (0-9) 86.8% (33/38) 50% (19/38) 11.5 (19.5) –

Other AEs 812 1.1 (0-15) 89.3% 36.6% 9.2 (17.0) –

All AEs 850 1.1 (0-15) 89.2% 37.1% 9.3 (17.1) –

All reviewed
admissions

6,579 0.9 (0-15) – – – –

AE=Adverse event: occurred or was detected during the sampled admission, and any evidence of healthcare management causation (scores 2-6); *Measure of comorbidity (full range 0-12); Derived from number and
seriousness of comorbid conditions identified by study screeners;12†Calculated from Life Tables for NZ population 2000–2.11
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Table 3. Causal status of AEs associated with death, by preventability of AE

Causal Status Not

preventable

Any

preventability*

High

preventability†

A: Definite 1 9 5

B: Probable 2 7 4

Death caused by AE 3 (50.0%) 16 (66.7%) 9 (60.0%)

C: Unlikely 1 5 3

D: None 2 3 3

Death not caused by AE 3 (50.0%) 8 (33.3%) 6 (40.0%)

All AEs associated with death
(n=30)

6 (100%) 24 (100%) 15 (100%)

Other AEs (n=629) 240 389 252

All AEs (n=659) 246 413 267

AE=Adverse event; was detected during the sampled admission, and high healthcare management causation (scores 4-6);
*Preventability scores 2–6;†Preventability scores 4–6.

Table 4. Summary of death rates by causal status and preventability of AE

Variable Number of

deaths*

Death rates

(per 1000 admissions)

(95% confidence intervals)§

All reviewed admissions (n=6579)
Admissions associated with AEs
- Any preventable†

- Highly preventable‡

Death associated with AE—not caused by AE
Death associated with AE—caused by AE
- Any preventable†

- Highly preventable‡

118
30
24

15

11
19
16

9

18.0 (13.7–22.4)
4.6 (2.6–6.5)
3.6 (1.9–5.3)

2.2 (1.1–3.4)

1.8 (1.0–2.6)
2.8 (0.88–4.6)
2.3 (0.68–3.9)

1.3 (0.17–2.4)

AE=Adverse event; was detected during the sampled admission, and high healthcare management causation (scores 4-6); *All
deaths in this table are those associated with AEs (at discharge or some time after discharge), except those for all reviewed
admissions (at discharge only); †Preventability scores 2–6; ‡Preventability scores 4–6; §All rates have a common denominator
(n=6579); rates and 95% confidence intervals have been adjusted for the sample design.

Group A (definite relationship between AE and death)—There were 11 patients in
this group (Table 5). Five of these deaths followed surgery—two cholecystectomies
and three operations for carcinoma of the colon (one rendered urgent by colon
perforation during diagnostic colonoscopy).

There were two fatal infections: a Clostridium difficile colitis case following
antibiotic for exacerbation of COPD, and an under-treated staphylococcal
bloodstream infection associated with a pacing wire.

Two patients died before their diagnosis was established, one in-hospital patient with
high probability of thromboembolism not adequately investigated or treated, and one
community patient with high risk for ischaemic heart disease where chest pain was
not acted upon and an untreated myocardial infarction progressed to cardiogenic
shock.

One patient with many comorbidities and an abdominal aortic aneurysm (AAA)
waited 3 months on an urgent tertiary centre vascular waiting list; then when rupture
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occurred, waited many hours for surgery at the peripheral hospital and died before the
operation began.

One frail resthome resident fell fracturing the neck of femur (falls in rest homes or
other health care facility were classed as AEs) and died of acute haematemesis 3
weeks after the fracture and its fixation.

Group B (probable/possible relationship between AE and death)—This group
comprised 11 patients (Table 6). Several patients are included in this group rather than
Group A because (although there was a close time relationship between a procedure
and death) the cause of death was not clarified in the case records. For two of these
patients, a very long lag occurred between relevant healthcare procedure and death.

In this group, there were four deaths related to surgery and two deaths related to
diagnostic procedures. There was one probable infection in the remaining lung of a
patient after pneumonectomy, and one probable myocardial infarction after partial
hepatectomy in another patient.

A patient with carcinoma of the colon experienced major postoperative complications,
and another patient had persistent subacute bowel obstruction and died 6 months after
complicated pelvic surgery. There was one fatal myocardial infarction after
bronchoscopy. One patient with end-stage renal failure on dialysis and many
comorbidities had a liver biopsy to evaluate abnormal enzymes and died a few days
later with a hepatic subcapsular haemorrhage, ascites, and pleural effusions.

There were two cases of non-diagnosis and one of late diagnosis. A patient with
typical cardiac pain was discharged early from a hospital emergency department after
a single normal electrocardiogram (ECG), returned later with a completed myocardial
infarction too late to thrombolyse, and died after 2 months of severe cardiac failure.

One patient died suddenly probably from pulmonary embolism from a brachial
venous thrombosis after arm compression in a community drug coma. One had
melanoma, mistaken for a benign lesion, so referral for excision was not made urgent,
and 5 months elapsed before the diagnosis and excision; the patient presented with
cerebral metastases 1 year after surgery and died soon after.

There were two infective complications in complex cases, one a young person with
severe asthma requiring repeated ICU admissions and one with aspiration pneumonia.
Two patients had very late deaths; one gastric bypass operation for obesity in 1968
was probably responsible for cirrhosis and hepatic failure in 1998, and a woman who
had cervical biopsy for carcinoma in situ in 1973 had no follow-up smears and died of
invasive carcinoma of cervix in 1998.
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Table 5. Group A cases (n=11)—clinical characteristics of individual adverse events

Age Condition/procedure AE Cause of death Time from AE to death

81 Ca colon, right hemicolectomy Anastomotic leak Sepsis 3 days

84 Ca colon, right hemicolectomy Epidural, hypotension, MI MI 4 days

72 Ca colon, colonoscopy, partial
colectomy

Perforation of colon at colonoscopy, urgent surgery Anastomotic breakdown,
sepsis

4 months

81 Laparascopic cholecystectomy Haemorrhage Complications of
haemorrhage

2 days

81 Open cholecystectomy Bile duct trauma Persistent bile leak, sepsis 4 months

70 Abdominal aortic aneurysm
rupture

Delay for elective and acute surgery Aortic rupture Elective 3 months
Acute 7 hours

83 Heart block, pacing wire Pacing wire infection, inadequate treatment Staphylococcal sepsis Days

71 Exacerbation COPD, antibiotic Clostridium difficile colitis Toxicity, dehydration 1 week

65 Venous thromboembolism Non-diagnosis (hospital) Pulmonary embolism 3 days

53 Myocardial infarction Non-diagnosis (GP) Cardiogenic shock 1 week

91 Fracture neck of femur Fall in Rest home Haematemesis post-
operation

3 weeks

AE=Adverse event: occurred or was detected during the sampled admission, and any evidence of healthcare management causation (scores 2–6); Ca=Cancer; COPD=Chronic obstructive pulmonary disease;
MI=Myocardial infarction.
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Table 6. Group B cases (n=13)—clinical characteristics of individual adverse events

Age Condition/procedure AE Cause of death Time from AE to death

64 Lung Ca, pneumonectomy Probable infection remaining lung Infection 3 days

60 Hepatoma, partial hepatectomy Probable myocardial infarction Myocardial infarction 1 day

74 Ca Colon, right hemicolectomy Fluid overload bladder fistula Left ventricular failure 6 days

67 Bladder and uterine cancer, resection Persistent subacute small bowel
obstruction

Complications of surgery
and obstruction

6 months

56 ESRF on dialysis, abnormal liver enzymes
and comorbidities, liver biopsy

Subcapsular haemorrhage Subcapsular
haemorrhage and pleural
effusions

5 days

67 Possible lung cancer, bronchoscopy Myocardial infarction Myocardial infarction 3 days

45 Arm compression following drug
overdose, probable brachial vein
thrombosis

Non-diagnosis Probable pulmonary
embolism

10 days

65 Myocardial infarction Non-diagnosis (hospital ED) Myocardial infarction,
heart failure

2 months

31 Melanoma Late diagnosis Cerebral metastases 18 months

33 Asthma, prolonged admission ICU Nosocomial septicaemia Multiorgan failure 4 days

73 COPD, poor swallow, NG tube Delayed jejunostomy, aspiration
pneumonia, inadequate treatment

Respiratory failure,
probable lymphangitis
carcinomatosis

Days

51 Obesity, gastric bypass surgery 1968 Steatosis > cirrhosis Hepatic failure Many years

67 Cervical Ca in situ, cone biopsy 1973 No follow up Invasive cervical cancer 25 years
AE=Adverse event: occurred or was detected during the sampled admission, and any evidence of healthcare management causation (scores 2–6); ); Ca=Cancer; COPD=Chronic obstructive pulmonary disease;

ED=Emergency department; ESRF=End-stage renal failure; ICU=Intensive care unit; NG=Nasogastric.
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Group C (unlikely relationship between AE and death)—There were eight patients
in this group (Table 7). Although these patients suffered an AE, either it was judged
that there was no connection between AE and death, or the AE did no more than
hasten inevitable and imminent death.

Five of the patients, aged 83–91 years, were described as frail and they suffered a
range of terminal events where healthcare causation may have played a small part in
death—a fall in a rest home, a fall from a hospital bed, a delay in inserting a
gastrostomy leading to aspiration pneumonia, delay in sorting out a complex
presentation, and complications of cardiovascular medication. There was one patient
with advanced malignancy, one with terminal muscular dystrophy; and one with
myelodysplasia and pneumonia for whom appropriate healthcare actions may have
hastened imminent death.

Group D (no relationship between AE and death)—There were six patients in this
group (Table 8) where the authors could not identify any connection between
healthcare management and death and, in some instances, could not confirm that an
AE had occurred.

One demented patient with atrial fibrillation had warfarin stopped (in consultation
with family) after risk-benefit assessment; she died 6 months later of a cerebral
embolism.

One acutely-admitted patient died before he could have upper gastrointestinal
endoscopy—but death was due to small bowel infarction, and there would have been
no benefit from the endoscopy.

Two patients had falls at home and died within hours; one of an acute subdural
haematoma before he could be taken to theatre, and one had an extensive myocardial
infarction earlier which probably caused the fall. The remaining two patients died 1
and 5 months after surgery, but there was no relationship between the surgery and the
death.
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Table 7. Group C cases (n=8): clinical characteristics of individual adverse events

Age Condition/procedure AE Cause of death Time from AE to

death

60* End-stage cardiomyopathy Delayed out-patient
appointment

Heart failure, digoxin toxicity,
VF arrest

Days

84* Fracture neck of femur,
advanced heart and renal
failure

Fall in Rest Home Pre- and post-operative heart
failure

8 days

86 Oesophageal stricture and
dysmotility

Delay in gastrostomy
insertion, intravenous saline
overload

Aspiration pneumonia,
Left ventricular failure

1 month

86 Severe anaemia, delirium Increased sedation with
Hemineurin

Cause not established 1 week

62* End-stage muscular
dystrophy, chest infection, fall
at home # NOF

Morphine and high flow
oxygen in Ambulance

Respiratory failure Hours

70* Terminal metastatic bladder
cancer, severe haematuria

Staphylococcal septicaemia,
following catheter and iliac
artery embolisation

Staphylococcal sepsis, renal
failure

4 days

91 Frail, advanced heart failure.
Rest home resident

Renal failure on diuretic and
ACE inhibitor, digoxin
toxicity

Renal failure, digoxin toxicity Days

85* Myelodysplasia, pneumonia,
delirium

Fall out of hospital bed Fracture femur, pneumonia,
neutropaenia

4 days

AE=adverse event: occurred or was detected during the sampled admission, and any evidence of healthcare management causation (scores 2-6).;* Considered inevitable deaths where AE may have hastened death
slightly; NOF=Neck of femur; ACE=Angiotensin-converting enzyme; VF=Ventricular fibrillation
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Table 8. Group D cases (n=6)—clinical characteristics of individual adverse events

Age Condition/procedure AE Cause of death Time from AE to death

81 Peri-prosthetic fracture femur,
inoperable. Acute bleeding gastric
ulcer, oversewing.
Myocardial infarction

Postoperative MI Complete heart block, asystolic arrest 2 weeks

78* Haematemesis Delay in acute gastroscopy Massive gut necrosis 1 day

77* Dementia, atrial fibrillation, CVA Warfarin discontinued
(done with discussion because
of dementia)

New CVA, presumed embolic 5 months

87 Chronic gangrenous ulcers foot and
leg, amputation.
Dementia, heart failure

Postoperative pneumonia Infection, dehydration 4 months

83* Fractured femur, fall at home.
Acute myocardial infarction,
bradycardia/sick sinus syndrome

Pacemaker insertion, pacing
failed

Asystolic cardiac arrest 3 hours

76* On warfarin for AF, fall at home,
hit head. Hours later rapid loss of
consciousness, inoperable subdural
haematoma.

Failure of GP to admit at initial
consultation

Acute subdural haematoma 1 day

AE=Adverse event: occurred or was detected during the sampled admission, and any evidence of healthcare management causation (scores 2–6); *The authors did not confirm that an AE had occurred; AF=Atrial
fibrillation; CVA=Cerebrovascular event; MI=Myocardial infarction.
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Discussion

Because of the way the study instrument functions, one cannot necessarily conclude
that the death is causally linked to the identified AE. Therefore, we have reassessed
carefully all aspects of the information provided and made a determination on the
causal relationship in each case.

Key findings—The numbers are very small, and so the information is indicative only.
Our re-analysis showed that 14 of 38 deaths were found to have a very tenuous link,
or none at all, with healthcare causation. This makes the other reported deaths from
similar AE studies at least slightly suspect and probably an overestimate of the fatal
impact of AEs.

Based on the American definition of an AE, we concluded that 19/659 AEs (2.9%) led
to death. In our studied population of 6579 patient admissions, the death rate due to
healthcare management was 0.28% (19/6579), or 2.8 healthcare-related deaths per
1000 patients admitted to New Zealand public hospitals; the overall death rate was
1.8% (118/6579). Furthermore, three-fifths of highly preventable AEs where death
was the outcome (9/15) directly caused the deaths of 1.3 per 1000 New Zealanders
admitted to hospital.

Strengths and limitations of this study—As far as we are aware, this is the first in-
depth examination of deaths from an AE study using retrospective chart review, and it
calls into question the estimations of death rates drawn from other similar AE studies.
The main utility of studies of AEs and their outcome is to provide a basis for
understanding how we can improve the healthcare system and reduce the amount of
disability and the number of deaths from medical misadventure.

To this end, the question of the preventability of AEs is crucial, but alas it is also the
most difficult aspect of the study. Thus the reviewer must ‘read between the lines’ as
well as carefully study the written record of the patient’s hospitalisation to understand
the process of care and determine if there were errors or omissions in management,
meaning that another standard of care might have prevented the mishap.

In this analysis, the primary sources of information were not available and the
secondary ones insufficiently detailed in the process of care, so preventability of the
death itself could not be assessed.

Interpretations and implications—The New Zealand Quality of Healthcare Study
(NZQHS) found that AEs were associated with 12.9% of admissions, and 4.5% of
AEs resulted in death. The Harvard Medical Practice Study (HMPS)5 produced a rate
of AE of 3.7%; and of these AEs, 13.6% were associated with death. The Utah and
Colorado Study (UTCOS)6 showed death rates of 6.6% of all AEs reported and 8.8%
of all negligent AEs identified. The Quality of Australian Health Care Study2 showed
a death rate of 4.9%; 69.6% of these deaths were judged to be highly preventable and
patients who died had 8.2 added bed-days compared with all AEs.

In these studies, and ours, data acquisition was carried out in a comparable manner
(although there were some methodological differences), so these are the studies with
which we can most accurately compare our results.

None of these previous reports have included critical analysis of the deaths, so raw
numbers have been used to make extrapolations of the impact of adverse healthcare
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and death. Extrapolating from the results of the HMPS to the whole of New York
State for 1984, the conclusion was that 13451 people would have died, at least in part
from an AE. The mortality rate, where death was the outcome of a highly preventable
AE, extrapolated from UTCOS4,6 was 0.13% or 1.3 per 1000 admissions; this
compares with the NZQHS rate of 0.22% (15/6579) or 2.2 per 1000 admissions.

Controversies and directions—We have attempted to estimate the number of years
of life lost by the patients where we identified an association between the AE and
death. For this estimate, we used the expected life span of each person.

Group A patients were much older than those patients suffering AEs overall (75.6
versus 51.5 years), and many had significant pathology or physiological compromise.
Without taking their presenting disease or comorbidities into account, they lost an
average of 11.8 years of life.

Group B patients are distinguished by being younger (57.9 years) than all others who
died, although they were still older than the average person suffering an AE; their
average loss of life was 25.0 years.

However, this assessment over-estimates the number of years lost by this particular
group of patients; we are applying normal life-expectancy tables to a group of
patients, most of whom already had serious disease along with comorbidities12 which
would have markedly reduced their years of life available. We have been unable to
find a method that would provide an appropriate comparison of life expectancy for
our cases.

The Institute of Medicine Report4 extrapolating from the UTCOS6 study of AEs,
claimed that at least 44,000 Americans (1.3 per 1000 admissions) die each year as a
result of medical error; this would make medical misadventure the eighth most
important cause of death in the United States.

McDonald et al7 questioned the use of this methodology to make such extrapolations,
describing the review methodology as observational and not appropriate for defining
cause and effect. They concluded that the estimates of rates of death from medical
errors—which were based on the methods of review used in our study—were
misleading and exaggerated. We agree with his view. These cautions were countered
by Leape13 in the same issue of JAMA, where he claimed that the numbers had never
been seriously called into question before. In fact, there has never been a critical
analysis of the causal association of death to AE in the studies reported.

Hayward and Hofer8 set out to answer the question of whether the implicit review tool
gave an overestimate of the frequency of preventable deaths. They were particularly
concerned to identify how much the death would have been preventable in the
absence of an AE. Their 14 trained and carefully controlled reviewers conducted 383
reviews of 111 deaths (excluding expected deaths) sampled from VA hospitals in
1995–6. Even in this situation, there was poor inter-reviewer reliability as to
preventability. The final conclusion was that only 6% of those dying would have
likely survived to discharge if given optimal care, and only 0.5% of those 111 would
have been expected to survive in good cognitive health for 3 months or more.
Hayward and Hofer believe that, while the implicit review tool probably
underestimates the occurrence of AEs, it almost certainly overestimates their
consequences. Our conclusion is in concordance with his view.
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In New Zealand, Tobias and Turley14 have estimated (on the basis of NZQHS
findings) that about 1500 deaths per year are due to in-hospital AEs of any degree of
preventability, hence making AEs the 11th most important cause of death; however,
our re-analysis would reduce that estimated rate by perhaps a third.

Conclusion

Of the total reviewed population of 6579, 118 patients died; and of 850 patients
suffering an AE, 38 died. Based on the American AE definition, there were 30 deaths
among 659 AEs. However, only 19 of these 30 deaths (19/6579 or 2.8 per 1000 of the
reviewed population) were causally related to the AEs; 63% of the raw number
reported.

Where the AE itself was considered to be highly preventable, 3.4% (9/267) or 1.3 per
1000 reviewed admissions were causally related to death. It is likely that a similar re-
analysis of the deaths in previous studies would reduce the number (from which
extrapolations of the fatal consequences of healthcare have been made) by about a
third according to our estimates. Moreover, the retrospective review process (used to
determine AE rate) may underestimate the frequency of AEs, but conversely may
overestimate their consequences.
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Treating claudication in 5 words (stop smoking and keep

walking) is no longer enough: an audit of risk factor

management in patients prescribed exercise therapy in

New Zealand

Nadine Kuiper, Malcolm Gordon, Justin Roake, David Lewis

Abstract

Aim To assess the documentation and modification of vascular risk factors in patients
with intermittent claudication enrolled in an exercise programme in Christchurch,
New Zealand.

Patients/Method A retrospective review of case notes of patients who presented to
the vascular outpatient department with intermittent claudication and were given
“Green Prescriptions” for an exercise programme was performed. Referral letters,
clinic letters, vascular nurse notes, and handwritten hospital notes were searched for
evidence of documentation of risk factors for atherosclerosis. Modification of these
risk factors was also noted. Positive attempts at risk factor modification included
starting or asking the GP to start a medication or asking the GP to assist with smoking
cessation.

Results Sixty patient notes were reviewed which included 81 referral letters (66 from
GPs), 118 surgeon letters/clinic notes, and 43 vascular nurse assessments. Of the 60
patients referred, risk factor documentation (positive or negative) was antiplatelet
therapy (40), hypertension (48), hyperlipidaemia (39), current tobacco use (40),
diabetes mellitus (37), and coronary artery disease (38). Vascular surgeons saw 58
patients and documentation was antiplatelet therapy (42), hypertension (46),
hyperlipidaemia (45), current tobacco use (48), diabetes mellitus (44), and coronary
artery disease (29). Attempted modification of risk factors by vascular surgeons
occurred in 12 patients for antiplatelet therapy, 11 patients for lipid lowering therapy,
and 10 for current smokers. Forty-three vascular nurse assessments resulted in
documentation of antiplatelet therapy (0), hypertension (42), hyperlipidaemia (42),
current tobacco use (43), diabetes mellitus (42), and coronary artery disease (6).

Conclusion There is suboptimal communication of vascular risk factors by referrers
to specialist vascular services. The recording and modification of risk factors for
atherosclerosis in our unit compares favourably with other reported series, but
improvement is needed. Furthermore, the role of clinicians with an interest in risk
factor management, and patients’ understanding of their vascular risk factors, needs
clarification.

Intermittent claudication is a common presentation of peripheral occlusive arterial
disease (POAD). The prevalence of POAD in the general population is approximately
5%, and increases to 15% in those over 70 years old.1
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Although intermittent claudication is unlikely to progress to critical lower limb
ischaemia, there is an increased morbidity and mortality in this patient group resulting
from the systemic atherosclerotic burden.2

The 5-year mortality rate in patients with intermittent claudication is approximately
2.5 times that of an age-matched population, and their leading causes of death are
myocardial infarction and ischaemic stroke.2 Best medical therapy (BMT) in patients
with POAD should reduce atherothrombotic events in this patient group.

Best medical treatment of intermittent claudication may be considered to include
walking exercise therapy and diligent risk factor management. Bypass surgery,
angioplasty, or stenting are no longer considered first-line treatments unless
symptoms are severely lifestyle limiting. Studies have shown that, after 2 years,
exercise therapy is better than percutaneous balloon angioplasty in terms of improved
walking distance and quality of life.3

Exercise therapy should involve >30 minutes of walking at least three times a week.
This regime has been shown to increase pain-free walking time by 180%.4

“Green Prescriptions”, a New Zealand concept, offer patients written advice and
ongoing support to become more physically active. This programme has been shown
to improve quality of life and it has also been reported to be cost-effective.5,6

The risk factors for POAD are established as hypertension, hyperlipidaemia, tobacco
use, and diabetes mellitus. These factors also predispose to coronary artery disease
and ischaemic stroke. Management of patients with atherosclerosis usually includes
prescription of antiplatelet therapy as well as optimising the risk factors mentioned
above.

The aim of the current study was to review recording of risk factors by GPs and the
vascular surgical team in patients with intermittent claudication enrolled in an
exercise programme. Treatment of modifiable risk factors was also documented.

Methods

Hospital notes from patients referred to vascular outpatients at Christchurch Hospital (Christchurch,
New Zealand) with intermittent claudication were reviewed (January–April 2005). All patients had
symptoms typical of intermittent claudication as well as objective evidence of peripheral occlusive
arterial disease (resting ankle/brachial pressure index (ABPI) <0.8 and/or an exercise-induced fall in
ABPI). All patients were given a “Green Prescription” for exercise therapy.

Hospital notes for each patient were reviewed. Referral letters, vascular outpatient letters, and vascular
nurse notes were analysed for presence and treatment of the following risk factors: hypertension,
diabetes mellitus, hyperlipidaemia, smoking, antiplatelet therapy, and coronary artery disease.

Risk factors, treatments, and attempted modifications were recorded as either ‘yes’, ‘no’, or ‘not
mentioned’. If more than one letter existed for a patient, and a risk factor was mentioned in one letter
but not in others, then a single mention of a risk factor was recorded.

If risk factor status changed (e.g. smoking cessation), then the most recent data was recorded. Positive
documentation of the corresponding risk factor was accepted if the patient was recorded to be taking
antihypertensives, lipid-lowering therapy, or diabetic medications.

Attempted modifications of risk factors included ordering a blood test for glucose or lipid levels,
starting a medication (e.g. asprin or a statin), asking the GP to start a medication, documenting that
advice had been given, or asking the GP to give advice about smoking cessation.
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Results

Sixty patient notes were reviewed. The male:female ratio was 1.5:1 and the median
age was 69 years (range 41–83 years). Seventy-eight percent of patients complained
of calf pain, 15% complained of thigh pain, and 15% complained of buttock pain.
Fifty-eight percent had bilateral symptoms.

The median duration of symptoms was 3.4 years (range 6 weeks–15 years), and the
median estimated walking distance was 206.6 m (5 m–2 km). Median ABPI (both
legs) was 0.78 (0.29–1.31).

Eighty-one referral letters were reviewed, 66 from GPs, 4 from orthopaedic surgeons,
4 from cardiologists, 3 from physicians, 2 from ophthalmologists, and 2 from
podiatrists. Of the 60 patients, risk factor documentation by the referrer is shown in
Table 1. Of the 18 current smokers, 5 referral letters stated that the patient had been
advised to stop smoking; 6 referral letters stated that blood tests for lipids and glucose
had been requested.

Table 1. Risk factor documentation by referrer (n=60 patients)

Risk factor Risk factor

mentioned

Positive for

risk factor

Management of

risk factor noted

Blood test to

assess risk factor

Antiplatelet therapy
Hypertension
Hyperlipidaemia
Current tobacco use
Diabetes mellitus
Coronary artery disease

40 (67%)
48 (80%)
39 (65%)
40 (67%)
37 (62%)
38 (63%)

24 (60%)
39 (81%)
27 (69%)
18 (45%)
16 (43%)
22 (58%)

24
36
23
5

10

n/a
n/a
6

n/a
6

n/a

Fifty-eight patients were seen by vascular surgeons and 118 letters from vascular
surgeons were reviewed, as well as handwritten notes made during consultations. The
mean number of letters per patient was 2.13 (0–7). Two patients were not seen by a
vascular surgeon but instead they were given Green Prescriptions after assessment by
a vascular nurse specialist. Risk factor documentation by vascular surgeons is shown
in Table 2.

Table 2. Risk factor documentation by vascular surgeon (n=58)

Risk factor Risk factor

mentioned

Positive for

risk factor

Management of

risk factor noted

Management

started or GP

asked to start

Antiplatelet therapy
Hypertension
Hyperlipidaemia
Current tobacco use
Diabetes mellitus
Coronary artery disease

42 (72%)
46 (79%)
45 (78%)
48 (83%)
44 (76%)
29 (50%)

25 (60%)
36 (78%)
34 (76%)
19 (40%)
16 (36%)
18 (62%)

25
32
28
0
8

12

11
10
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Twenty-five patients were noted to be taking antiplatelet therapy when they attended
the vascular clinic. Aspirin was prescribed by the surgeon for 3 patients and the GP
was asked to start aspirin in 9 patients. Of 34 patients noted to have a history of
hyperlipidaemia, 28 were on lipid lowering therapy.

After consultation with a vascular surgeon, the GPs of 11 patients were asked to
commence the patient on lipid-lowering therapy. Of 19 current smokers, there was
documentation showing that the vascular surgeon advised 9 to stop smoking; and in
one case, the GP was asked to do so and provide necessary support. Documented risk
factor modification by vascular surgeons, in those patients identified as not having
optimal management is shown in Figure 1.

Figure 1. Risk factor modification by vascular surgeons in patients recognised as

having suboptimal medical management n=58

Vascular nurses assessed 43 of the 60 patients, none of whom were asked about use of
antiplatelet therapy. Coronary artery disease was only documented for 6 patients but
all patients were asked about their smoking status. In addition, all but one had
documentation of high blood pressure, hyperlipidaemia, and diabetes mellitus.
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Discussion

A significant proportion of referral letters to the vascular surgical outpatient clinic for
patients with intermittent claudication did not mention the presence or absence of
modifiable risk factors for atherosclerosis.

In general, letters from vascular surgeons were more likely to mention risk factors
than the referral letter, however there was occasionally no evidence that an attempt
was made by the surgeon to modify a documented risk factor. Vascular nurses
documented risk factors within the scope of the local protocol for a nurse-run
assessment clinic. Antiplatelet therapy and coronary artery disease were not included
in the nurse assessment proforma, and this oversight has now been rectified. Nurse
assessments did not document attempts to modify risk factors.

This current report, based on case note review, is open to criticism because of the
relatively small sample size and the retrospective design. The size of the study is
similar, however, to previous reports and is probably a fair reflection of current
practice.

Recording bias is possible because clinicians are more likely to record a positive
finding rather than a relevant negative finding which may explain lack of
documentation in some cases. This study has, however, collated detailed information
on risk factor documentation and modification from a well-defined cohort of patients
with proven POAD, and has resulted in a practice change—modification of the
vascular nurse assessment protocol. Systems to improve risk factor testing,
documentation, and modification are also being explored.

Risk factor management in patients with intermittent claudication is often reported to
be poor. One recent Scottish study assessed the management of secondary risk factors
in 104 patients with intermittent claudication.7 In that study, a questionnaire was sent
to 336 GPs to compare their proposed attitudes to the documented evidence regarding
risk factor management. Many GPs stated that their usual practice was to review and
(if appropriate) initiate treatment of risk factors, and to encourage smoking cessation.
However a review of patients referred to a vascular clinic in that region showed less
than half of patients remembered such intervention, although nearly all recalled
smoking cessation advice.

A large recent French multi-centre trial has also shown doctors are much better at
treating the atherosclerotic risk factors in patients with coronary artery disease than in
patients with ischaemic stroke or POAD.8

In the current study, detail in referral letters from GPs and other health professionals
varied considerably. Some letters included a list of past medical history which made it
easier to assess which risk factors were present; however, documentation showing that
a risk factor has been investigated (and found not to be present) is also useful
information for a vascular specialist.

In terms of modifying risk factors, only a minority of letters mentioned ordering blood
tests to assess plasma lipid and glucose levels or whether smoking cessation advice
had been given. We propose that GPs possibly want a diagnosis of intermittent
claudication/atherosclerosis to be confirmed before initiating risk factor management.
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Vascular surgeons are also reported to be poor at risk factor documentation in elective
and emergency patients.9,10 For example, one published report from Birmingham,
England commented that it was seen as easier to refer a patient for an intervention
rather than for lifestyle evaluation, modification of risk factors, and institution of
BMT.10 The current study suggests suboptimal BMT in the patients attending our
vascular clinics, although our results compare favourably with other reported
series.9,10

The role of vascular nurses depends upon the size and scope of the centre in which
they work as well as the education and support that they receive. It has been suggested
that the vascular nurse should have a role in managing risk factors for patients with
intermittent claudication,11 and the current study confirms that documentation by
nurses (filling in proformas and running assessments according to agreed protocols)
can provide very acceptable results.

A specialist smoking cessation nurse has also been suggested as well as a vascular
nurse trained in behavioural therapy and the use of nicotine replacement therapy.12

However any benefit (in terms of smoking cessation and cost, compared to other
treatment modalities) needs to be documented before this suggestion can be
recommended.

Vascular nurse assessment in our centre involves a checklist so smoking history,
hyperlipidaemia, hypertension, and diabetes mellitus are consistently documented.
However, the assessment form previously did not include sections for coronary artery
disease, antiplatelet therapy, or whether other risk factors had been addressed. The
checklist has been updated after viewing the results of our study, and previous
omissions are now included in the latest form for assessment of claudicants.

Research regarding risk factor management in peripheral vascular disease has
increased in recent years. Recent evidence has expanded on the editorial comment by
Housley13 that intermittent claudication should be treated in five words: “stop
smoking and keep walking”.

Risk factor modification is now an integral part of the management of patients with
atherosclerosis.

Indeed, there is published evidence that patients with POAD should:

• Be on antiplatelet therapy (specifically, low-dose aspirin);14

• Be prescribed a statin;6

• Receive advice, support, and treatment to help with smoking cessation;16,17 and

• Undergo treatment and monitoring of hypertension.16,18–20

Although the evidence is less clear-cut regarding the management of diabetes
mellitus, the UK Prospective Diabetes Study showed that a reduction in HbA1c (a
specific type of haemoglobin) by 1% reduced the rate of myocardial infarction (MI)
by 18%, stroke by 15%, and episodes of POAD by 42%.19 The peripheral vascular
clinic may be useful in screening for previously undiagnosed glucose intolerance by
employing validated point-of-care testing.

Risk factor modification is an essential part of the management of all patients with
atherosclerosis. A multidisciplinary, team approach (combining the skills of GPs,
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vascular surgeons, vascular nurses, and other physicians interested in the management
of this patient group) will help optimise treatment regimens and hopefully improve
the outcome in these patients.
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Management of risk factors: a survey of New Zealand

vascular surgeons
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Abstract

Aim Patients with peripheral occlusive arterial disease (POAD) suffer significant
morbidity and mortality from cardiovascular events that may be reduced by
appropriate risk factor management. The aim of this study was to document the
opinion of New Zealand vascular surgeons regarding risk factor management in
patients with POAD.

Methods A questionnaire was emailed to 42 New Zealand vascular surgeons.
Surgeons were asked if they checked risk factors in patients with POAD and who they
thought should manage these risk factors. The survey was then re-emailed to non-
responders after 3 weeks and subsequently posted to the remaining non-responders
with a reply paid envelope after a further 3 weeks.

Results The overall response rate was 83% (35/42). Thirty-four of the 35 surgeons
(97%) stated that they routinely asked smoking history, 69% monitored blood
pressure, 74% checked cholesterol level, 57% checked blood glucose level, and none
checked homocysteine level, although 43% consider hyperhomocysteinaemia to be a
risk factor for atherosclerosis. Vascular surgeons considered general practitioners
should play a pivotal role in the management of cardiovascular risk factors. A variable
proportion of vascular surgeons thought that the vascular team should also be
involved in the management of smoking (46%), hyperlipidaemia (20%),
hyperhomocysteinaemia (23%), and prescription of antiplatelet therapy (69%).

Conclusions Modification of risk factors in patients with POAD is imperative but
opinion on who is responsible for risk factor management lacks consensus. It is more
important that risk factor modification occurs than who oversees such intervention.

Peripheral occlusive arterial disease (POAD) has been estimated to affect between 5%
and 20% of the population depending on age and symptoms.1,2 No data are available
for the scale of the problem in New Zealand (NZ), but the prevalence is probably
similar to other Western countries. For patients with intermittent claudication (IC), the
risk of limb loss is relatively small (1–2% a year), however patients with POAD are at
significant risk of cardiovascular events, and patients with IC have 2–4 times greater
mortality than patients without POAD.3 Best medical therapy (BMT) regarding risk
factor modification can make a significant difference to outcome in patients with
atherosclerotic disease.4

Despite having similar risks of mortality and morbidity, studies had shown that
patients with POAD often received less risk-factor modification than patients with
coronary disease.5,6 Risk factors are often reported to be poorly documented and
poorly treated in both primary and tertiary care.7,8
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There is debate regarding who should be responsible for risk factor management in
patients with POAD. Some vascular surgeons suggest that they are well placed to
provide such a service while physicians disagree with this sentiment.9,10 In recent
years, the subspeciality of vascular medicine or angiology has emerged in Europe and
North America. These vascular physicians focus on providing medical therapy for
patients with POAD which usually revolves around risk factor management.

The aim of this study was to document the opinion of New Zealand vascular surgeons
regarding risk factor management in patients with POAD.

Methods

A list of practicing vascular surgeons and their contact details was obtained from the New Zealand
Vascular Society (NZVS). In February 2005, a questionnaire (Appendix 1) was emailed to 42 vascular
surgeons. Surgeons were also given the option of printing the survey and returning it by post. If no
email address was available from the NZVS, District Health Boards were contacted regarding this
information and, if no email address was registered, a copy of the survey was faxed to the surgeon. If
no response was received after 3 weeks, then a second electronic survey was emailed. Three weeks
following the second email, a postal survey with a reply-paid envelope was sent to non-responders.

The survey consisted of seven sections of questions with a tick-box or yes/no format. Surgeons were
asked to identify the modifiable risk factors they consider as significant for peripheral vascular disease
and questioned if they routinely check these risk factors. Surgeons were offered a choice to indicate
which speciality they considered most appropriate for managing each risk factor for vascular disease.
The surgeons were advised that they could tick as many boxes as they thought appropriate for each
question.

Responding surgeons were also provided with a space on the questionnaire to give open comments.

Results

Replies were received from 35 of the 42 New Zealand vascular surgeons (83%).
Sixteen (46%) of the responses were returned by email. Eleven (31%) of the replies
were received within the first 3 weeks, 8 (23%) were received after the second email,
and 16 (46%) were received after the postal survey.

The responses to questions relating to which risk factors were considered important
and which risk factors were routinely checked by the vascular team are shown in
Figures 1 and 2. No vascular surgeons check homocysteine level but 15 (43%)
consider hyperhomocysteinaemia to be a risk factor for vascular disease.

Table 1. Who do you think should initiate therapy (for each risk factor)? (%)

Risk factor (%) No therapy Vascular team General practitioner Physician Others N/A

Smoking
Hypertension
Hyperlipidaemia
Diabetes mellitus
Hyperhomocystinaemia
Anitiplatelet

0
0
0
0
6
0

46
3

20
0

23
69

71
94
89
89
29
51

N/A
26
23
37
37

N/A

20
6
6
9
3
3

3
14

The majority of vascular surgeons believed that GPs should play a central role in the
management of risk factors but many also believe that the vascular team and/or
specialist physicians should play a role in risk factor modification. Opinion regarding
who should initiate treatment of risk factors is summarised in Table 1.
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Figure 1. What do you consider to be significant modifiable risk factors for

peripheral vascular disease?
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Figure 2. Do you routinely check (each of these risk factors)?
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With regard to smoking cessation programmes, only 18 (51%) of the vascular
surgeons had dedicated smoking cessation facilities in their hospital.

The vascular surgeons were asked to choose one or more of the antihypertensives that
they prefer to be used for peripheral vascular disease patients. The results are shown
in Figure 3. The majority of surgeons (63%) did not express a preference.

Figure 3. Do you have a preference for which antihypertensive therapy is

initiated?
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Aspirin was the antiplatelet therapy of choice for 29 (83%) of the vascular surgeons
and the preferred dose varied between 50 mg and 300 mg a day, with most
recommending a dose of 150 mg or less.

Some vascular surgeons commented that “ideal practice” is often difficult to
implement in a busy outpatient setting, and that general practitioners (GP) may be
better placed to review treatments for side-effects and interactions. Surgeons also
commented that GPs are better able to monitor progress and coordinate referral to
specialist physicians where necessary. Although access to GPs is generally easier than
to vascular surgeons, some surgeons commented that in lower socioeconomic areas
patients often see a different GP at each attendance and therefore it may be more
appropriate to monitor risk factor modification as a hospital outpatient. Many
surgeons stated that they consider risk factor management to be a multidisciplinary
problem.
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Discussion

This study showed that New Zealand vascular surgeons generally recognise the
significance of modifiable risk factors in patients with POAD but frequently do not
test for the presence of these factors in the outpatient setting. Many surgeons
suggested in the survey that, due to lack of time during outpatient clinics, GPs should
conduct risk factor assessment prior to consultation with a vascular specialist. A
majority of vascular surgeons in New Zealand also consider that GPs should be
pivotal in risk factor management.

Although the current survey had a small number of subjects (n=42), the high response
rate of 83% is probably a good reflection of current practice in New Zealand. It may
also reflect the interest of New Zealand vascular surgeons in this complex topic. The
initial response rate to the electronic surveys was relatively low at 26% after the first
email and 45% after the second email. This response rate is, however, similar to other
studies using electronic surveys.11,12

By using electronic surveys alone there is a risk of bias in selecting the group who
access emails frequently and are possibly more computer literate. We compensated
for this potential bias by sending out postal surveys to outstanding replies after the
second email. The design of the questionnaire was deliberately kept simple to
maximise the response rate but did restrict respondees regarding the scope of their
answers. A section for “open” comments was included in an attempt to compensate
for this potential bias, and many of these comments have been included in this
manuscript. This study assumed that all current New Zealand vascular surgeons are
members of the NZVS and therefore may have missed a small number of surgeons
who treat patients with POAD in New Zealand.

Smoking has long been established as a strong risk factor for atherosclerosis,3 as
agreed by 97% of vascular surgeons in our study. Smoking cessation can significantly
reduce this risk4 but it has been reported that simple advice to quit smoking only has a
small effect on cessation rate.13 Studies on smoking cessation clinics showed that
individualised treatment using counselling and nicotine replacement therapies
produced a higher rate of abstinence.14 In our study, only 51% of the vascular
surgeons have dedicated, hospital-based smoking cessation clinics which probably
reflects a lack of resources.

Hypertension is a major risk factor for atherosclerotic disease, and the risk of
morbidity and mortality can be reduced by lowering blood pressure . Most (89%) of
the vascular surgeons in our study recognised this risk factor but the majority (63%)
had no preference regarding the choice of antihypertensive medication used in their
patients.

The Heart Outcomes Prevention Evaluation (HOPE) study demonstrated the benefit
of ACE-inhibitors with regard to reduction in cardiovascular risk regardless of the
patients blood pressure.17 ACE-inhibitors were the preferred antihypertensive for 23%
of vascular surgeons in our study and may reflect recent publication in vascular
surgical literature . It is important to monitor renal function in patients prescribed
ACE-inhibitors. The majority of surgeons considered that GPs should manage
hypertension while only 3% thought that this should be the responsibility of the
vascular team.
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Two vascular surgeons commented that β-blockers should not be used in patients with

POAD. Although β-blockers may exacerbate symptoms of POAD they are not

absolutely contraindicated and in some patient subgroups the cardiac benefit of β-
blockade may dictate prescription of this class of medication.19,20

Dyslipidaemias lead to increased risk of cardiovascular events and prescription of
lipid lowering therapy has been shown reduce this risk.21–24 The recently published
Heart Protection Study has provided the strongest evidence to date of the benefit of
lipid lowering therapy in patients with POAD. It reported that statins were of benefit
to patients with POAD, even in those patients with a “normal” cholesterol level .
Guidelines for the prescription of statins in New Zealand may require updating to
allow this benefit to a potentially vulnerable group of patients with POAD. Twenty
percent of those responding thought that the vascular team should manage lipid
lowering therapy but again, the majority nominated the GP.

Diabetes mellitus is another major risk factor for POAD and may increase the risk of
progression from claudication to critical limb ischaemia.26 It has been reported that
intensive control of blood glucose may decrease risk of microvascular complications,
but not macrovascular disease.27 Nearly 60% of vascular surgeons stated that they
check for diabetes mellitus but the vast majority thought that diabetes is best managed
by GPs or physicians with an interest in this disease.

An increased level of serum homocysteine is an independent risk factor for
atherosclerosis. Studies have reported that mild hyperhomocysteinaemia occurs in 5–
7% of the general population and in 27–50% of patients with symptomatic
atherosclerotic disease.28 Only 43% of the vascular surgeons in our study stated that
they considered hyperhomocysteinaemia to be a significant risk factor, and none of
them check serum homocysteine levels in their patients. This latter result may reflect
the current lack evidence that cardiovascular risk can be reduced by lowering the
homocysteine level.

Antiplatelet therapy has been shown to significantly reduce cardiovascular events in
“at risk” patients. No optimal dose of aspirin has been determined but a low dose (75–
150 mg/day) is suggested by the Antiplatelet Trialists’ Collaboration.29 These
recommendations were acknowledged by most of the vascular surgeons in our study.
The recommendation for low-dose aspirin is based on maximising the benefit of the
antiplatelet effect of aspirin while minimising gastrointestinal side effects.

The CAPRIE Trial found that the thienopyridine, clopidogrel is slightly more
effective than aspirin at reducing recurrent ischaemic events30 but given the cost
involved, it is generally accepted that aspirin is the first-line antiplatelet agent except
in special circumstances. The concept of aspirin resistance has recently questioned
whether patients are adequately protected from ischaemic events by aspirin
monotherapy but much more work is needed on this subject before a change in current
practice can be suggested.31

European vascular surgeons have argued that they should manage all aspects of
POAD, including risk factors for atherosclerosis, since they are aware of the
pathogenesis of atherosclerosis as well as the molecular dysfunction and the
haemodynamic consequences of this disease. The additional task of risk factor
management and time involved is suggested to be minor.9
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From the angiologist point of view, patients with POAD should be managed by a
clinician trained in several different fields of medicine, because of the (often multiple)
comorbidities present in these patients.10

The New Zealand vascular surgeons in our study expressed the opinion that it can be
difficult to take on this extra workload given the limited time available in surgical
outpatient clinics. This is, however, an opportunity lost with regard to screening for
risk factors. GPs may be better placed to review the success or side effects of
treatments but may also be less aware of the importance of treating risk factors
aggressively.

With an aging population and the increasing expectations of the general public
regarding the provision of healthcare, risk-factor modification and patient education is
already at the forefront of the management of patients with POAD. Regardless of who
is the responsible clinician, it is important to ensure best medical therapy for these
patients and this will frequently require a multidisciplinary approach.

In summary, risk-factor modification for patients with POAD is an essential facet of
their medical management and New Zealand vascular surgeons generally recognise
the importance of these risk factors. There is currently lack of consensus regarding
who is best placed to implement or oversee risk factor modification for patients with
POAD. Our study suggests that the opinion of New Zealand vascular surgeons differs
from vascular surgeons in Europe. Improving doctor and patient education will
undoubtedly influence this consensus.

Whatever the responsible clinician calls himself/herself, our current focus should be
on treating these risk factors by working together and seeking expert advice when
necessary.
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Appendix 1. The questionnaire

Management of Modifiable Risk Factors for Peripheral Vascular Disease

For all questions, please select the applicable box or boxes.

1. What do you consider to be significant modifiable risk factors for peripheral
vascular disease?  Smoking

 Hypertension

 Hyperlipidaemia (any type)

 Diabetes mellitus (any type)

 Hyperhomocystinaemia

 Ischaemic heart disease

 No antiplatelet therapy

2. Do you routinely ask patients about their smoking history? Yes No 

For patients who smoke, who do you think should initiate smoking cessation therapy?

Therapy not necessary  Vascular team  GP Others 

Does your hospital have smoking cessation facilities? Yes No 

3. Do you or your vascular nurse routinely check blood pressure in patients with
peripheral vascular disease? Yes No 

For patients with hypertension, who do you think should initiate anti-hypertensive
therapy?

Therapy not necessary  Vascular team  GP  Cardiologist  Others 

Do you have a preference for which antiphypertensive therapy is initiated?

No preference  Diuretics  β-blockers  ACE-inhibitors 

Calcium channel blockers  α-blockers  Others 

4. Do you routinely check your patients' serum cholesterol level?Yes No 

For patients with hyperlipidaemia, who do you think should initiate lipid lowering
therapy?

Therapy not necessary  Vascular team  GP  Lipid Clinic  Others 

5. Do you routinely check your patients' blood glucose for diagnosing diabetes
mellitus? Yes No 
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For patients with diabetes mellitus, who do you think should initiate and monitor
diabetic therapy?

Therapy not necessary  Vascular team  GP  Endocrinologist  Others 

6. Do you routinely check your patients' serum homocysteine level?
Yes  No 

For patients with hyperhomocysteinaemia, who do you think should initiate therapy?

Therapy not necessary  Vascular team  GP  Physicians  Others 

7. Who do you think should initiate antiplatelet therapy?

Therapy not necessary  Vascular team  GP Others 

Which antiplatelet would you use, and at what dose? (Please specify)

_______________________

8. Any other comments?
_______________________________________________________________

_______________________________________________________________

_______________________________________________________________
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An analysis of referees and referrals to a specialist

concussion clinic in New Zealand

Deborah Snell, Lois Surgenor

Abstract

Aim. This study reviews the characteristics of referrals to a specialist concussion
clinic (Burwood Hospital Concussion Clinic, Christchurch, New Zealand) in its first
two years of operation.

Method. Information regarding referral source, demographic and clinical features,
time since mild traumatic brain injury (MTBI), assessment and treatment provided,
service follow-up, and outcome at discharge were collected from a file search of all
referrals received in the two years ending in October 2004.

Results. Cases reflected the clinical and demographic diversity expected of those
incurring an MTBI. Age and referral source were associated with failing to keep
initial appointments. Assessments typically resulted in ongoing treatment from the
service, although many were ‘one-off’ assessments. One-in-five cases resulted in
ongoing treatment for more than 7 months. Gender, cause of MTBI, and time delay
between injury and assessment were significantly associated with receiving long-term
follow-up. Most cases had a good clinical outcome at discharge.

Conclusions. While the Concussion Clinic services the intended clinical population,
referrals for assault-related MTBIs were greater than expected, and men may be
under-referred. The disproportional number of non-attending patients referred from
Christchurch Hospital Emergency Department along with the unanticipated
proportion of cases receiving long-term follow-up, suggest a need for review of the
referral response systems and the scope of service provision.

Mild traumatic brain injury (MTBI) is a common injury with diverse patterns of
physical, cognitive, and psychosocial disability; MTBI accounts for 70–90% of
traumatic brain injuries presenting to hospitals and outpatient clinics.1–3 While
recovery from MTBI is mostly uneventful, it has been consistently demonstrated that
a minority of MTBI patients experience long-term symptoms and disability.4–6 The
reasons are not fully understood and may relate to multiple physiological and
psychological factors, with compensation and litigation issues consistently
highlighted as being associated with poorer outcomes.1,7–9

Whether early intervention makes any difference to outcome has been debatable, with
only equivocal empirical support evident for early intervention models of
rehabilitation.4 Nevertheless, early limited educational intervention, reassurance, and
support regarding symptom management; and guidance regarding resumption of pre-
injury roles; is beneficial.4,5,8–11

The Burwood Hospital Concussion Clinic is a new service initiated on a background
of uncertainty regarding the benefits of early and time-limited rehabilitation in the
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MTBI group. Accordingly, we aimed to more closely examine the characteristics of
cases referred, their subsequent management, and their crude outcomes.

As patient non-attendance results in significant costs in terms of administrative and
clinical time,12–14 frequency and characteristics of non attendance to initial
appointments were reviewed to identify any variables that may improve management
of non-attendance issues. Likewise, the Clinic is aware that some cases have required
longer follow-up than planned for in the service specifications, which emphasise
short-term intervention.

Accordingly, this study also sought to investigate the demographic and clinical
characteristics of cases remaining on the caseload longer than 7 months after initial
assessment.

Methods

Patients—Responding to the high incidence and prevalence rates of MTBI (and the related costs of
rehabilitation in New Zealand), Accident Compensation Corporation (ACC) recently invited tenders
for services for provision of time-limited assessment and interdisciplinary intervention for MTBI.

The Burwood Concussion Clinic obtained ACC funding and ‘went live’ in November 2001. Referrals
are accepted directly from the local hospital emergency department, primary health care providers (e.g.,
General Practitioners), ACC Case Managers, and other approved sources such as neurological services.

Following an initial triage, patients are generally accepted into the Clinic if they are aged 16 years or
over and have suffered from a MTBI within the last 6 to 12 months. Acceptance decisions are based on
diagnostic indicators that include period of loss of consciousness for less than 30 minutes; Glasgow

Coma Scale (15) score of ≥13, and 15 within 6 hours of injury; post-traumatic amnesia for less than 24
hours; and no past history of severe traumatic brain injury (TBI).3,16–18

Despite being the practice of some services, patients are not necessarily excluded from the Clinic when
there is evidence of intracranial complications.11,19 Consistent with studies reporting on MTBI
symptoms,3,11,20 Table 1 outlines common presenting symptoms of MTBI in our patient group.

Table 1. Common presenting symptoms of mild traumatic brain injury (MTBI)

• Fatigue

• Headache

• Nausea

• Vestibular disturbances

• Subjective cognitive impairment

• Irritability

• Visual disturbances

• Tinnitus

• Neck pain

• Sleeping problems

• Noise and light intolerance

• Low mood

• Anxiety

During the course of assessment and rehabilitation, patients may be seen by a range of rehabilitation
disciplines depending on their assessed needs. The clinic aims to complete assessments and initiate
rehabilitation (where indicated) within 3 to 6 weeks post-injury. Intervention any earlier following
injury is not considered useful given that the literature has consistently indicated that a high proportion
of MTBI cases demonstrate spontaneous recovery during the first few weeks.1,7,8

Data collection—All files (n=357) generated by the Concussion Clinic in the 2-year period ending in
October 2004 were manually reviewed to gather data on source of referral; age and gender of case;
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cause of MTBI; time delay between MTBI and first clinic contact; type and number of assessments and
treatments conducted by the clinic; time period of clinic follow-up; and estimated outcome of the
MTBI at point of discharge.

Long-term cases were categorised as patients requiring follow-up for longer than 7 months. This
category was chosen as it represented the top quartile of the four follow-up time categories. Outcome
was categorised as “good” if the MTBI symptoms had resolved and the patient was deemed to have
returned to premorbid functioning; a “fair” outcome was defined as remaining symptomatic but having
resumed pre-injury roles such as employment; while “poor” outcome was defined as persisting post-
concussion symptoms and failure to resume pre-injury roles at time of discharge from the clinic.

A further outcome category (“undetermined”) was defined as those referred on to other agencies (e.g.
psychiatric services) for significant clinical problems interfering with rehabilitation (e.g. depression).
Of those referrals that never resulted in an initial assessment, the reasons for this were categorised as
either patient or referrer cancelling the referral, or ‘did not arrive’ (DNA).

Ethical clearance and approval from the relevant organisations was obtained prior to undertaking the
audit.

Statistical analysis—The association between continuous and categorical variables was analysed using
correlation, ANOVA, independent sample t-tests and Chi-squared respectively. Logistic regression
(‘Enter’) was performed on statistically significant univariate variables to estimate the independent
contribution to risk of DNA and risk of being a long-term case. An alpha level of 0.05 was used on all
tests.

Results

Tables 2, 3, and 4 summarise the demographic and clinical features of cases referred
to the Concussion Clinic. The mean age of people referred was 33.8 years (SD=13.8),
with a slightly higher frequency (57%) of males.

MTBI cause was significantly associated with gender (χ2=20.5, df=7, p=0.005) and
age (F [7–342]=6.2, p=0.000). In particular, females were significantly under-
represented in those presenting with assault-related MTBIs, whereas those presenting
with fall-related MTBIs were significantly older (M=41.9; SD=15.2 years) than all
other categories apart from those with work-related, medically-related, and other
miscellaneous causes.

Excluding those patients whose referral was cancelled (n=27), 10% of booked-in
cases did not attend (DNA) the initial assessment appointment. Age (t [45.6]=3.4,
p=0.002) and source of referral (χ2=15.6, df=5, p=0.008) were significantly associated
with DNA. In particular, those not turning up were significantly younger (M=28.4
years, SD=8.7) than those who did (M=34.5, SD=14.1).

The Emergency Department at Christchurch Hospital was the referring service with
the largest percentage (19.5%) of DNAs, which was at least twice the rate of any
other service (see Table 4). Logistic regression (‘Enter’) determined that both age and
referral source remained significant independent contributors to risk of DNA.

Forty-five percent of the 300 patients were seen for a one-off assessment
appointment; almost all (99%) of these assessments were conducted by a specialist
medical practitioner in neuropsychiatry or rehabilitation medicine. However, more
typically (56%), the assessments also involved other health practitioners (number of
assessing practitioners M=2.1, SD=1.1), with neuropsychology being the most likely
second discipline involved (43%), followed by occupational therapy (34%) and
physiotherapy (25%).
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Table 2. Demographic characteristics for cause of MTBI [mean (SD) unless otherwise stated]

Cause of MTBI Assault Motor

vehicle

accident

Recreation

or Sport

Fall Road traffic

accident

Worksite

injury

Secondary to

medical

conditions

Other (e.g.

head vs object)

Total

cases

Total referrals (N=357) 72 70 67 57 25 20 10 29

Age (years) 31.1 (11.7) 31.9 (13.5) 28.4 (10.7) 41.9 (15.2) 33.9 (12.3) 37.1 (13.7) 34.3 (16.9) 38.8 (14.7) 33.8 (13.8)

Age range 16–70 16–69 16–55 16–73 16–55 18–59 17–67 16–72 16–72

Gender (% male) 73.6 62.8 50.7 49.1 48.0 80.0 30.0 48.3 57

Assessment time post-
injury (weeks)

10.3 (14.5) 12.0 (19.0) 11.3 (11.7) 11.6 (16.7) 7.1 (5.3) 9.7 (9.7) 13.5 (16.1) 17.2 (28.5) 11.4 (16.3)

Failed to show for
assessment (%)

6.9 10 8.9 3.5 12 5 10 10.3 10

MTBI=mild traumatic brain injury.

Table 3. Assessment and treatment utilisation for cause of MTBI injury [mean (SD) unless otherwise stated]

Cause of MTBI Assault Motor vehicle

accident

Recreation

or Sport

Fall Road traffic

accident

Worksite

injury

Secondary to

medical

conditions

Other

(e.g., head

vs object)

Total cases

Total assessment cases (N=300) 61 62 55 51 21 19 7 24

One-off assessments only (%) 39.3 48.4 34.5 38.0 28.6 26.3 25 58.3 45

Number of different assessments
offered

2.8 (1.2) 2.8 (1.0) 2.7 (1.1) 2.2 (1.1) 2.9 (1.50) 2.6 (1.4) 2.2 (1.2) 3.7 (.50) 2.1 (1.1)

Total treatment cases (N=164) 36 31 24 30 13 14 7 9

Number of different treatments
provided

1.4 (0.77) 1.7 (1.2) 1.4 (.71) 1.4 (.67) 1.5 (.66) 1.4 (.50) 1.3 (.49) 1.9 (.93) 1.4 (0.82)

Follow-up period for those offered
ongoing treatment (weeks)

20.4 (14.9) 22.2 (13.92) 26.0 (24.5) 14.1 (9.4) 24.2 (22.6) 18.5 (13.3) 28.8 (21.8) 41.5 (19.0) 22.2 (17.7)

Outcome at discharge (% assessed as
good)

62.7 67.9 85.1 81.8 60.0 62.5 87.5 67.5 70.2

MTBI=mild traumatic brain injury.
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Table 4. Characteristics of referrals by source

Source of referral General

practitioners

Hospital

emergency

department

Accident

Compensation

Corporation

Hospital

neurological

services

Hospital

occupational

therapy

Other (various

non-neurological

services)

N 110 88 70 38 30 12

Cause of MTBI (%)

Assault
Motor vehicle accident
Recreation or sport
Fall
Road traffic accident
Worksite injury
Secondary to medical conditions
Other (e.g. head vs object)

24.5
16.4
22.7
17.3
6.4
7.3
1.8
3.6

15.9
12.5
22.7
21.6
6.8
2.2
2.2

15.9

10.0
30.0
14.3
12.9
10.0
7.1
4.3

11.4

26.3
21.0
13.1
18.4
7.9
2.6
2.6
7.9

40.0
26.7
10.0
6.7
0

13.3
3.3
0

16.7
25.0
8.3
8.3

16.7
0

8.3
0

Assessment time post injury (weeks)
Mean (SD)

14.1 (16.2) 5.0 (2.8) 15.2 (23.8) 9.7 (11.9) 6.3 (7.0) 16.7 (22.3)

Failed to show for initial assessment appointment (%) 4.7 19.5 7.4 10.8 3.4 0

MTBI=mild traumatic brain injury.
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164 patients were offered follow-up treatment over several months (M=22.2 weeks,
SD=17.7). Treatment follow-up mostly (57%) involved a single health practitioner
(an occupational therapist or physiotherapist in 51% and 23% of the cases
respectively). Twenty-two percent of the patients offered treatment were categorised
as “long-term cases” (i.e. they were followed up for more than 7 months).

Three variables were associated with the probability of being a long-term case:

• Gender was significantly associated with being long-term case (χ2=9.5, df=1,
p=0.002) in that women were over-represented in this category.

• The time elapsed between the MTBI and the Concussion Clinic assessment was
much longer for long-term cases (M=12.2 weeks, SD=15.8) than other cases
(M=8.0 weeks, SD=6.9) (t [82.4)=2.1, p=0.039).

• Cause of injury was associated with being a long-term case (χ2=14.9, df=7,
p=0.040). Inspection of the data indicated that MTBIs secondary to medical
conditions and other miscellaneous causes (75% and 80% of cases in each
respective group) were especially likely to become long-term cases.

Logistic regression (‘Enter’) determined that all three variables made an independent
contribution to the probability of being a long-term case.

At point of discharge from the service, 70.2% of cases were classified as having a
good outcome, with others classified as fair (11.8%) or poor (6.2%) outcome. A small
number (11.8%) were referred on to additional health providers for further
rehabilitation or treatment, and thus their outcome was undetermined. No
demographic, clinical, assessment or treatment variables were associated with those
cases classified as having a good outcome. The small number with a poor outcome
precluded any exploration of factors associated with this.

Turning to referee characteristics (see Table 4), source of referral was significantly
associated with type of MTBI (χ2=67.3, df=42, p=0.008). In particular, ACC referred
significantly more MVA-related but significantly less assault-related MTBIs than
expected. Source of referral was significantly associated with the elapsed time
between the MTBI and being seen by the Concussion Clinic (F [5,266]=4.3, p=0.001).
Post-hoc analysis indicated that those referred by Christchurch Hospital-based
services (Emergency Department, Occupational Therapy, Neurological Services)
were seen with more recently-incurred MTBIs than those referred by others.

Discussion

As the Burwood Hospital Concussion Clinic is a new service, we hoped to derive
information that would inform future service development and referrers. As expected,
cases represented a reasonably young group of adults, although the age range was
broad.

In contrast to the known greater incidence of men experiencing MTBIs,2,21,22 our
overall sample was reasonably gender balanced, and this suggests possible under-
referral of men. Closer perusal of gender mixes across injury cause reveals that
females were less likely to present with assault or following worksite injuries, but
more likely to present with MTBI secondary to a medical condition, such as a fall
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resulting from syncope or a seizure. Rates of assault presenting to the Clinic were
twice that usually cited in other countries.1,17,21

More than half of our sample required the involvement of more than one type of
health practitioner, with a neuropsychological screen being the most likely
assessment-event accompanying any medical review. While the value of
neuropsychological assessment in this population has been debatable,18,23 a screening
assessment is completed if subjective cognitive problems persist for longer than 3
months post-injury; and in our observation, usually provides reassurance regarding
absence of significant neuropsychological impairment.

In addition, a neuropsychological screen is completed for all patients involved in
cognitively-demanding roles such as study, teaching, law, and medicine. Indeed, the
fact that occupational therapy provides the most frequent form of treatment follow-up
reiterates the perceived value of providing educational support, symptom
management, and guidance regarding resumption of pre-injury roles.

Specific additional treatments are also initiated as clinically indicated, such as
physiotherapy treatment for vestibular disturbances, or medication for mood disorder.
Although most cases achieved full return of functioning at discharge, the high
proportion requiring follow-up beyond 7 months is concerning.

Why women may be over-represented in this group is unclear, but speculations
include better ability to communicate treatment needs, or even that woman may be
more likely to develop prolonged post-concussion symptoms following MTBI.1,3,7

It is unclear why the greater time-lag between injury and clinic contact also
contributed to risk of long-term follow-up, although it is clinically known that
difficult complications impacting on recovery from MTBI may take time to be
declared, and this in turn contributes to later referrals.

Rates of non attendance in our sample appear modest and consistent with other
reports on non-attendance to hospital outpatient clinics.12,14,24 Even though the
numbers are small, identification of variables associated with non attendance in our
sample has been helpful in terms of managing this issue.

Patients may not attend because their symptoms have improved and they do not feel
they need to attend, or they have returned to work and do not wish to take time off for
such an appointment. These intuitively appear particularly relevant to referrals made
by the Emergency Department given that patients seen in this setting may well
experience considerable improvement between discharge and the Concussion Clinic
appointment. The fleeting therapeutic engagement with patients in such settings may
also play a part in poor follow-through by the patient. Whatever the case, encouraging
referrers in such settings to reiterate rehabilitation needs with MTBI patients is likely
to be beneficial.

As with any retrospective analysis, this study is limited by the completeness of
records available. Likewise, cause-and-effect relationships between variables cannot
be drawn. While any bias as a result of chance variation is ameliorated by our
relatively large sample size, the small numbers of cases in some of the categories still
precluded further exploration. Furthermore, the Burwood Concussion Clinic is a new
service and this raises the possibility of bias through an influx of ‘old’ or difficult
cases being referred, which in turn affected the clinic’s activities. For these reasons, a



NZMJ 31 March 2006, Vol 119 No 1231 Page 73 of 152
URL: http://www.nzma.org.nz/journal/119-1231/1902/ © NZMA

repeated study is planned, and future studies should consider other issues such as the
frequently highlighted risk for iatrogenic disability in this patient group,3,4,18 the
impact of alcohol use, and previous history of MTBI.

We also intend to focus on continuing research activity in the clinic: development
and/or validation of relevant outcome measures for systematically evaluating
outcomes of our patients. Likewise, providing unnecessary and routine follow-up (in a
patient group where spontaneous recovery rates are likely to be high) is costly, and
may over medicalise the condition.

Thus, for these collective reasons, further research is required to identify MTBI
patients who can most benefit from the Clinic’s services. Limitations aside, this study
has identified important issues for the Concussion Clinic—it may increase awareness
of its functions among referrers so they become more aware of the function of the
Concussion Clinic as well as the various rehabilitation needs of this population.

Author information: Deborah L Snell, Neuropsychologist, Brain Injury
Rehabilitation Service, Burwood Hospital, Canterbury District Health Board; Lois J
Surgenor, Senior Lecturer, Department of Psychological Medicine, Christchurch
School of Medicine, University of Otago; Christchurch

Correspondence: Deborah Snell, Brain Injury Rehabilitation Service, Burwood
Hospital, Canterbury District Health Board, PO Box 4708, Christchurch. Fax: (03)
383 6868; email: deborah.snell@cdhb.govt.nz

References:

1. Carroll LJ, Cassidy JD, Peloso PM, et al. Prognosis for mild traumatic brain injury: results of
the WHO Collaborating Centre Task Force on Mild Traumatic Brain Injury. Journal of
Rehabilitation Medicine. 2004;43(Suppl):84–105.

2. Cassidy JD, Carroll LJ, Peloso PM, et al. Incidence, risk factors and prevention of mild
traumatic brain injury: results of the WHO Collaborating Centre Task Force on Mild
Traumatic Brain Injury. Journal of Rehabilitation Medicine. 2004;43(Suppl):28–60.

3. De Kruijk JR, Leffers P, Menheere PP, et al. Prediction of post-traumatic complaints after
mild traumatic brain injury: early symptoms and biochemical markers. Journal of Neurology,
Neurosurgery and Psychiatry. 2002;73:727–32.

4. Borg J, Holm L, Peloso PM, et al. Non-surgical intervention and cost for mild traumatic brain
injury: results of the WHO Collaborating Centre Task Force on Mild Traumatic Brain Injury.
Journal of Rehabilitation Medicine. 2004;43(Suppl):76–83.

5. Wade DT, Crawford S, Wenden FJ, et al. Does routine follow up after head injury help? A
randomised controlled trial. Journal of Neurology, Neurosurgery and Psychiatry.
1997;62:478–84.

6. Turner-Stokes L, Wade D. Rehabilitation following acquired brain injury: concise guidance.
Clinical Medicine. 2004;4:61–5.

7. Ryan LM, Warden DL. Post concussion syndrome. International Review of Psychiatry.
2003;15:310–16.

8. Iverson GL. Outcome from mild traumatic brain injury. Current Opinion in Psychiatry.
2005;18:301–17.

9. Wrightson P. The development of a concept of mild head injury. Journal of Clinical
Neuroscience. 2000;7:384–8.

10. Mittenberg W, Burton DB. A survey of treatments for post-concussion syndrome. Brain
Injury. 1994;8:429–37.



NZMJ 31 March 2006, Vol 119 No 1231 Page 74 of 152
URL: http://www.nzma.org.nz/journal/119-1231/1902/ © NZMA

11. Ponsford J, Willmott C, Rothwell A, et al. Impact of early intervention on outcome following
mild head injury in adults. Journal of Neurology, Neurosurgery and Psychiatry. 2002;73:330–
2.

12. Hamilton W, Round A, Sharp D. Patient, hospital, and general practitioner characteristics
associated with non-attendance: a cohort study. British Journal of General Practice.
2002;52:317–9.

13. Murray MJ, LeBlanc CH. Clinic follow-up from the emergency department: do patients show
up? Annals of Emergency Medicine 1996;27:56–8.

14. Simmons AV, Atkinson K, Atkinson P, Crosse B. Failure of patients to attend a medical
outpatient clinic. Journal of the Royal College of Physicians of London. 1997;31:70–3.

15. Teasdale G, Jennett B. Assessment of coma and impaired consciousness. A practical scale.
Lancet. 1974;2:81–4.

16. De Kruijk JR, Twijnstra A, Leffers P. Diagnostic criteria and differential diagnosis of mild
traumatic brain injury. Brain Injury. 2001;15:99–106.

17. Hanlon RE, Demery JA, Martinovich Z, Kelly JP. Effects of acute injury characteristics on
neurophysical status and vocational outcome following mild traumatic brain injury. Brain
Injury. 1999;13:873–87.

18. Rees PM: Contemporary issues in mild traumatic brain injury. Archives of Physical Medicine
and Rehabilitation. 2003;84:1885–94.

19. Cushman JG, Agarwal N, Fabian TC, et al. Practice management guidelines for the
management of mild traumatic brain injury: the EAST practice management guidelines work
group. Journal of Trauma-Injury Infection & Critical Care. 2001;51:1016–26.

20. Smith-Seemiller L, Fow NF, Kant R, Franzen MD: Presence of post-concussion syndrome
symptoms in patients with chronic pain vs mild traumatic brain injury. Brain Injury.
2003;17:199–206.

21. Peloso PM, von Holst H, Borg J. Mild traumatic brain injuries presenting to Swedish hospitals
in 1987-2000. Journal of Rehabilitation Medicine. 2004;43(Suppl):22–7.

22. Moore C, Leathem J. Information provision after mild traumatic brain injury (MTBI): a
survey of general practitioners and hospitals in New Zealand. N Z Med J. 2004;117(1201).
URL: http://www.nzma.org.nz/journal/117-1201/1046

23. Peloso PM, Carroll LJ, Cassidy JD, et al. Critical evaluation of the existing guidelines on mild
traumatic brain injury. Journal of Rehabilitation Medicine. 2004;43(Suppl):106–12.

24. Stanway A, Oakley A, Rademaker M, Duffill M. Audit of acute referrals to the Department of
Dermatology at Waikato Hospital: comparison with national access criteria for first specialist
appointment. N Z Med J. 2004;117(1192). :URL: http://www.nzma.org.nz/journal/117-
1192/849



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 119 No 1231 ISSN 1175 8716

NZMJ 31 March 2006, Vol 119 No 1231 Page 75 of 152
URL: http://www.nzma.org.nz/journal/119-1231/1912/ © NZMA

 

Appropriate use of pagers in a New Zealand tertiary

hospital

Rajesh Patel, Keryn Reilly, Andrew Old, Gill Naden, Stephen Child

Abstract

Aims To identify the appropriateness of calls to on-call house officers in a major
tertiary teaching hospital.

Methods A prospective observational study was conducted at Auckland City Hospital
over the months of June, July, and August 2004. Fourteen house officers from a range
of medical and surgical services categorised calls received while on-call after-hours
into one of three groups: ‘appropriate and urgent’; ‘appropriate but not urgent’; and
‘inappropriate’.

Results 844 calls were recorded and categorised, with approximately even
distribution between medical services (431 calls) and surgical services (413 calls);
30% of calls were deemed clinically appropriate and required a response within 1
hour; 53% of calls were deemed clinically appropriate but did not require a response
within an hour; while 17% of calls were deemed inappropriate.

Conclusions The most important function an on-call house officer performs is
responding to urgent medical situations. Frequent interruptions mean that house
officers may become less efficient and more prone to making mistakes. The majority
of calls received by on-call house officers did not need immediate responses and
would have been better communicated via a less intrusive system such as text-
messaging or the keeping of a non-urgent jobs list. If house officers were paged more
appropriately then they would be interrupted less frequently and would be able to
provide safer, more efficient, and timelier patient care.

One of a house officer’s main roles is the evaluation and management of medical
problems on the ward. Never is this role more pressured than after-hours, when the
number of doctors on duty may drop by a ratio of 6 or 7 to 1. Due to the increased
patient load, it is necessary for on-call house officers to prioritise and it is neither
appropriate nor safe for house officers to deal with administrative or minor tasks at
the expense of more urgent medical problems.

The reality however, is that house officers are frequently called to sort out problems
that are not urgent. A high call-frequency results in inefficiency, stress, and decreased
availability to deal with genuinely urgent situations.

Several studies have examined the effect of “interruptions” on appropriate task
management. Outside the medical area, these studies have looked at the psychological
effects of interruptions;1 while within the environment of patient care, the effects on
training2 and errors3,4 have been studied. Results from these studies suggest that the
work environment of house officers is crucial to the safety of patients in teaching
hospitals. Specifically, they suggest that reducing the number of unnecessary calls and
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delaying non-urgent calls would result in less disruption to patient care and a decrease
in medical errors.

Auckland City Hospital is a 570-bed adult inpatient hospital and is part of Auckland
District Health Board, the largest public healthcare provider in New Zealand.
Auckland District Health Board provides regional services for approximately 415,000
people along with some national specialty services. There are more than 7500 staff
including approximately 500 junior doctors and nearly 3000 nurses.5

While text messaging and non-urgent job lists are utilised in some areas, their use is
patchy and calling a pager remains the most common method of communication from
nurses to house officers.

This study looked at the quality of calls made to on-call house officers across different
specialities at Auckland City Hospital.

Methods

All on-call house officers are supplied with a Telecom New Zealand Ltd-operated
electronic alphanumeric pager, which is capable of recording phone numbers as well
as receiving text messages.

Fourteen house officers (either first, second, or third year postgraduation) from
General Medicine, Medical Specialities, General Surgery, and Orthopaedics were
involved in the study which ran for 3 months from June to August 2004. Evening
(1600–2200) and night (2200–0800) shifts were kept separate, and the study aimed to
categorise 100 calls in each time period for each service.

Calls were categorised according to their perceived appropriateness and urgency. The
definitions of “appropriate” and “urgent” were agreed upon in advance following
focus group discussions held with house officers, medical consultants, and nursing
staff.

The three categories were:

• Appropriate and urgent (required a response within 1 hour);

• Appropriate but non-urgent (required a response during the shift);

• Inappropriate (call should not have been made).

The benchmark time of 1 hour for an ‘urgent’ call was based on a similar study by
Katz and Schroeder.6 It also seemed reasonable that house officers should be
circulating through their wards at approximately 1-hour intervals to attend to routine
jobs thereby removing the need to be paged for such jobs.

To maximise consistency, house officers involved in data recording had training
sessions on how to categorise the calls they received, plus regular meetings were held
throughout the study.

The medical services we studied consisted of nine wards including General and
Medical Specialities (Oncology, Haematology, Gastroenterology, Renal, Respiratory,
and Infectious Diseases). This nine wards were covered by two on-call house officers.
Surgical services consisted of six wards covering Orthopaedics, Urology, Vascular
and General Surgery, and were similarly covered by two on-call house officers.



NZMJ 31 March 2006, Vol 119 No 1231 Page 77 of 152
URL: http://www.nzma.org.nz/journal/119-1231/1912/ © NZMA

Auckland City Hospital has a phlebotomy and intravenous (IV) cannulation service
which operates from 1600–2300 Monday to Friday as well as 1000–2200 Saturday,
Sunday, and public holidays. However, with only a single staff member they are
frequently overloaded.

Results

A total of 844 calls were received and categorised; 256 (30%) were deemed
appropriate and urgent (Category 1); 445 (53%) were appropriate but did not need an
urgent response (Category 2); and 143 (17%) were inappropriate (Category 3) (Table
1).

Table 1. Calls made to on-call house officers’ pagers at Auckland City Hospital

(June–August 2004)

Medical Services Surgical Services

Reason for call % (n = 431) Reason for call % (n= 413)

Category 1 (appropriate and urgent calls)

Changes in vital signs* 8.6% (37) Changes in vital signs* 9.7% (40)

Pain 3.5% (15) ↓ Urine Output 3.4% (14)

↑ or ↓ Blood sugar level 3.3% (14) Pain 2.9% (12)

↓ Urine Output 1.6% (7) Chest Pain 1.7% (7)

Chest Pain 1.0% (4) Collapse 1.0% (4)

Collapse 0.7% (3) ↑ or ↓ Blood sugar level 0.7% (3)

↓ Level of consciousness 0.7% (3) ↓ Level of consciousness 0.2% (1)

Other 12.3% (53) Other 9.4% (39)

Sub-total (Medicine) 31.6% (136) Sub-total (Surgery) 29.1% (120)

TOTAL = 30.3% (256)

Category 2 (appropriate calls but urgent response not needed)

Re-charting medications 7.0% (30) Fluid charting / re-charting 15.0% (62)

Sleeping Tablet 6.5% (28) Re-siting IV cannula 6.8% (28)

Warfarin/Insulin 6.0% (26) Re-charting medications 5.6% (23)

Fluid charting / re-charting 5.1% (22) Sleeping Tablet 4.4% (18)

Re-siting IV cannula 4.2% (18) Warfarin/Insulin 3.9% (16)

Query drug dose 0.7% (3) Query drug dose 3.6% (15)

No urine output post trial
removal of catheter

0.2% (1)
No urine output post trial removal
of catheter

0.7% (3)

Death Certification 0.2% (1) Indwelling Catheter Insertion 0.5% (2)

Indwelling Catheter Insertion 0.0% (0) Death Certification 0.2% (1)

Other 15.6% (67) Other 19.6% (81)

Sub-total (Medicine) 45.5% (196) Sub-total (Surgery) 60.3% (249)

TOTAL = 52.7% (445)

Category 3 (inappropriate calls)

Mistake call 7.4% (32) Questioning Instructions 2.4% (10)

Ongoing Issues 5.1% (22) Ongoing Issues 1.9% (8)

Questioning Instructions 4.0% (17) Mistake call 1.7% (7)

Nurses Concerned 3.0% (13) Nurses Concerned 1.7% (7)

Other 3.5% (15) Other 2.9% (12)

Sub-total (Medicine) 23.0% (99) Sub-total (Surgery) 10.7% (44)

TOTAL = 16.9% (143)
*Including changes in blood pressure, heart rate, respiratory rate, or fever; ↑Increased; ↓Decreased.
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The absolute numbers of calls are shown in Table 1 along with the reason for the call.
Charting of fluids was the most common reason identified for surgical calls (15%),
while ‘changes to vital signs’ (8.6%) was the most common reason for medical calls.
It is interesting to note that across all three categories, ‘other’ calls accounted for 31%
and 32% of calls for medicine and surgery respectively, thus highlighting the breadth
of issues that lead to ward staff paging house officers (Table 1).

Interesting differences between medical and surgical services were also observed.
While the percentage of appropriate and urgent calls (30%) was comparable, the
percentage of calls which were inappropriate was markedly different, with the
medical services having twice as many inappropriate calls (23% vs 11%) (Table 1,
Figure 1).

Figure 1. Appropriateness of calls to pagers compared: medical versus surgical

services
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Discussion

Frequent interruptions have been shown to have a profound psychological impact,
causing distraction and forgetfulness, resulting in both increased production of errors
and compromised patient care.3 Frequent paging also directly interrupts patient care
and is an important cause of workplace stress.1–4,7,8

When an extension number is received on a pager, the house officer has no way of
prioritising the interruption without dialling the extension to speak with the person
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making the call. While systems exist to identify emergency calls (e.g. cardiac arrest),
as yet there is no way of distinguishing between routine and more urgent calls
received on a standard pager. Previously it has been suggested that if calls were able
to be designated as such it would allow house officers to prioritise those calls and
therefore improve the service they were able to provide.4

A parallel study performed at our institution looking at the average time between calls
found that on an evening shift; surgical on-call house officers had an average of just
16 minutes between each call, whilst in medical services, the average was 23
minutes.9

Looking more closely at our results, the potential for improvement is immediately
obvious. The most common reason for calls in surgical services was re-charting of IV
fluids (15%); while in medical services, re-charting of medications (7%) was second
only to changes in vital signs. Both of these tasks could be foreseen and dealt with by
the patient’s primary team during normal hours. Indeed, if we combine the reasons of
re-charting fluids or medications with charting regular insulin/warfarin, we can see
that approximately 18% of calls made in medical services and 25% made in surgical
services could be avoided by better team management during normal hours. Even if
these tasks were not attended to during the day, they are prime candidates for
notification via less disruptive means such as job sheets or text messaging.

This situation is not unique to New Zealand. Similarly to our findings, a study
conducted at the University of California6 found that just 34% of calls required a
response within 1 hour and resulted in a change in patient care, while 26% of calls
were deemed unnecessary as they neither resulted in a change in clinical management
nor were clinically indicated.

Furthermore, they found that the majority of calls (65%) were received while interns
(house officers) were engaged in patient care, hence they concluded that reducing the
number of unnecessary calls and postponing non-urgent ones could result in a 42%
decrease in disruptions, with a resulting increase in time for patient care or rest for the
interns.

Similar results were also observed in a Canadian study of overnight calls where 19%
of calls interrupted direct patient contact, with the most common calls being for
prescribing of medications (42%), patient assessment (25%), and reporting of
laboratory results (18%). Thirty-nine percent of the calls in that study did not lead to a
change in management.8

A 1992 study by Blum et al in paediatric residents found that almost 50% of calls
interrupted patient care, 24% interrupted ward rounds or teaching conferences, 34%
changed management, and 25% were “unimportant.”7

A different way of looking at the issue is to observe what junior doctors spend their
time doing when on call. One study, looking at overnight calls, found that residents
spent about 70% more time on charting and documentation than they did in direct
patient care.10 This is consistent with our study that found a significant proportion of
calls were related to documentation (Table 1).

While it is encouraging that 83% of calls in our study were appropriate, only 36% of
those calls required an urgent response from the house officer. These urgent calls
were appropriately sent as an extension number requesting that the house officer
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immediately phone back to the caller. The remaining 64% of calls could have been
sent either as a text-page or added to a job list held on the ward. Although our study
didn’t measure what house officers were doing when paged, evidence from similar
studies suggests that anything up to 65% of calls may interrupt patient care.6,8

Reducing interruptions would clearly help in reducing stress levels while at the same
time improving efficiency and enhancing house officers’ ability to make appropriate
and timely decisions.

The authors acknowledge that the definitions of what constitute an ‘appropriate’ and
‘urgent’ call are arbitrary, and were dependent on subjective application by the house
officers at the time the call was recorded. However, the definitions were agreed in
consultation with house officers, medical consultants, and nurses; and house officers
were educated in their use. Therefore we consider that the definitions appropriately
describe the situation at Auckland City Hospital.

Internationally, various interventions have been trialed in an attempt to relieve the
‘pager burden.’ One that was shown to be effective was based on an English surgical
service and involved delegation of paging duties to the nurse in charge and
establishment of ‘task boards’ on the house officers’ wards. Inappropriate calls fell
from a rate of 58% pre-intervention to just 15% following implementation. There was
also a fall in the number of calls that interrupted patient care from 46% to 28%.11

Important in the success of this innovation was that the policy had buy-in from both
medical and nursing staff and, encouragingly, the results were reproducible when
trialed on a medical service. Such a system would produce similar benefits in the New
Zealand setting we believe.

Advances in technology are likely to provide further options in the future. Examples
such as multifunction mobile phones that are already widely used in Japan.12 and
“smart pagers” capable of integration directly with hospital information systems,13,14

have the potential to decrease the number of calls made to house officers. In fact,
proper use of readily available technologies, such as intranet-based paging, has
already been shown to decrease costs and improve efficiency.15

Of concern when considering a reduction in paging to house officers, is the
observation that nurses’ and house officers’ perceptions of urgency differ markedly.
One study found that only 45% of calls judged by nurses to be an emergency resulted
in assessment of the patient by the ‘physician,’ whereas 43% of calls that had been
judged ‘routine,’ resulted in the same assessment.16

Indeed, any move to reduce inappropriate calls may mean that appropriate calls are
also reduced, with the potential for poor patient outcomes. Hence, this observation
lends strength to suggestions that more integration of nursing and medical education
has the potential to bolster mutual respect and understanding and improve
communication.

Further study into house officers’ response times to calls (along with more research
into nurse perception of calls to house officers to investigate factors that make calls to
house officers more or less likely to be made) is needed.

Finally, disagreement between medical and nursing staff on appropriate use of the
house officer pager is a frequent source of friction and ill-feeling. The nurse-physician
relationship and its direct effect on patient care has been widely studied,17 and it is in
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everyone’s interests (nurses, doctors, but most importantly patients) to do everything
possible to ensure as harmonious and constructive a relationship as possible.
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Frequency of calls to “on-call” house officer pagers at

Auckland City Hospital, New Zealand

Tin Chiu, Andrew Old, Gill Naden, Stephen Child

Abstract

Aims To quantify the number of calls made to specified on-call house officer pagers
and to comment on possible implications for practice.

Methods Seven on-call pagers, covering a range of surgical and medical specialties at
Auckland City Hospital, were identified. Data for a 4-month period from April to
August 2004 was recorded and analysed in two groups: surgical services and medical
services. Statistical software was used to calculate mean times between calls in
specified time periods, and to compare differences between surgical and medical
services.

Results 25,389 pages were recorded. These data are presented as mean frequency of
calls to each pager, divided into four time periods.

The highest recorded rate was 6.9 minutes (mean) between calls in general surgery
(1600—2200 shift), with the lowest recorded rate a mean of one call per 5 hours
(2200–0800 shift) in geriatric and general medicine.

Conclusions Pager frequency is a potentially useful marker of job acuity and
consequent junior doctor stress levels. This study demonstrated a high degree of
variability in paging frequency both between services and between time periods. We
recommend ongoing monitoring of paging frequencies and more even distribution of
after-hours workload.

On-call junior doctors play a pivotal role in the provision of healthcare in the hospital
setting. This role takes on increased importance during the after-hours period when it
represents the medical frontline for the evaluation and management of ill patients.
Hospitals worldwide have noted increasing patient demands, decreasing lengths of
stay, and increasing staff shortages, with the result being that the workload for
individual junior doctors has increased over time.1

In most cases, on-call junior doctors carry an alphanumeric pager which can be used
by other staff to alert them to tasks requiring their attention.

There is increasing concern that the high frequency of calls may inhibit junior doctors
from performing their duties efficiently and safely, and may also have a detrimental
effect on morale, with subsequent flow-on effects on junior doctor recruitment. In an
effort to combat this perceived “pager abuse”, some hospitals have developed paging
policies in an effort to increase the efficiency of the process, while others have
developed alternate communication systems such as text paging capability or on-call
cell phones.

Auckland City Hospital is the largest tertiary teaching hospital in New Zealand, and
employs approximately one-quarter of all junior doctor staff in the country. In this
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study, we investigated the frequency of calls to the on-call pagers of four departments
during different time periods in the week.

Methods

Auckland City Hospital is a 570-bed adult inpatient hospital and is part of Auckland District Health
Board, the largest public healthcare provider in New Zealand. Auckland District Health Board provides
regional services for approximately 415,000 people along with some national specialty services. There
are more than 7500 staff including approximately 500 junior doctors and nearly 3000 nurses.2

All on-call junior doctors at Auckland City Hospital are supplied with an electronic GSL Instant-Link 4
line alphanumeric pager operated by Telecom New Zealand Ltd. These pagers are capable of recording
numbers as well as receiving text messages. In most cases, they have a memory capacity of 32 calls
and a range of 50 kilometres from a transmitter. All calls to these pagers are distributed through a
central computer transmission system that is capable of recording the time and origin of calls.

For this study, we identified seven on-call pagers that were responsible for covering a range of surgical
and medical specialties during the after-hours period (1600–0800) at Auckland City Hospital. Paging
data for a 4-month period from April to August 2004 was recorded and analysed. Pagers were split into
two groups, with the pagers covering General Surgery, Vascular Surgery, Orthopaedics, Urology,
Neurosurgery, Otorhinolaryngology (ORL), and Neurology* grouped together as the surgical specialty
pagers and those covering the services of Renal, Haematology, Oncology, Respiratory, Geriatrics, and
General Medicine grouped together as the medical specialty pagers (see Table 1).

*Neurology was included under surgical services as the after-hours house officer covers neurosurgery, ORL and neurology.

Table 1. Beds available at Auckland City Hospital by specialty

Surgical specialties Beds (N) Medical specialties Beds (N)

Vascular
Urology
Otorhinolaryngology (ORL)
Orthopaedics
General Surgery
Neurology *
Neurosurgery

24
26
22
50
45
22
22

Geriatric medicine
Haematology
Oncology
General Medicine
Renal
Respiratory

94
16
23
93
24
24

Total 211 274
*Neurology is covered by the same House Officer as Neurosurgery and ORL.

The number of calls to each pager were analysed in the following periods:

• Weekdays 1600–2200 (evening on-call)

• Weekdays 2200–0800 (night on-call)

• Weekend 0800–2200 (day on-call)

• Weekend 2200–0800 (night on-call)

Once categorised, the mean time between each call in each time period was calculated, and comparison
made between surgical and medical pagers. Calls per hour are reported as mean values with 95%
confidence intervals. Differences across the surgical and medical groups were compared using an
unpaired t-test and based on the mean number of calls per hour per month per pager.

Confidence intervals were calculated assuming a Poisson distribution and all statistical analysis was
performed using STATA 7.0 statistical software (Stata Corporation, Texas Station, Texas, USA).
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Results

During the 4-month study period, a total of 25,389 pages were recorded and analysed.
These data are presented as the mean frequency of calls to each pager in the different
periods outlined above (see Table 2).

Table 2. Minutes between calls; mean and (95% CI)

Pager type Weekday 1600–2200 Weekday 2200–0800 Weekend 0800–2200 Weekend 2200–0800

Surgical pagers
Medical pagers

15.9 mins (15.8–16.0)
23.4 mins (23.3–23.6)

34.6 mins (34.4–34.8)
50.6 mins (50.3–50.9)

24.3 mins (24.1–24.5)
28.3 mins (28.1–28.5)

39.8 mins (39.5–40.1)
51.6 mins (51.2–52.0)

The highest pager frequency rate of 6.9 minutes between calls was recorded on Friday
6 August 2004, during the 1600–2200 time period in general surgery. The lowest
pager frequency of one call in 5 hours was identified on the pager covering the
services of geriatric medicine and medical outliers on Tuesday 25 May 2004 during
the 2200–0800 overnight shift (See Table 3).

Table 3. Frequency of pages by specialty

Service Area Specialty Time Frequency

Surgical
High

Low

General surgery
Orthopaedics /Urology

Friday 6th August, 4pm–10pm
Saturday 26th June, 10pm–8am

6.9 min/page
150 min/page

Medical
High

Low

Haem/Onco/Gastro/Resp
Geriatrics/Medical outliers

Thursday 17th June, 4pm–10pm
Tuesday 25th May, 10pm–8am

7.3 min/page
300 min/page

Haem=Haematology; Onco=Oncology; Gastro=Gastroenterology; Resp=Respiratory

It is noteworthy that analysis of paging frequency data alongside hospital admission
data for the same period showed no correlation between the number of admissions
and the frequency of pager calls.

When looking at the number of calls per hour, surgical teams experience more calls
during the weekday evenings (p=0.002), weekday nights (p=0.005), weekend days
(p=0.04), and weekend nights (p=0.03) compared with medical services (See Figure
1). This is despite those house officers covering a lesser number of patients (see Table
1).

In line with the reduced staffing ratios during the night shifts, the frequency of calls
was similarly reduced, with approximately one call every 35 to 52 minutes.
Comparison of weekday pager frequency (see Figure 2) revealed a consistent pattern
of variation. Calls to surgical pagers increased in frequency as the week progressed
whereas the medical pagers showed a reduction in frequency. Data from the Auckland
Hospital database shows that the number of admissions usually decreases during the
course of the week from a high on Monday to a low on Saturdays.
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Figure 1. Mean number of calls per hour by shift and specialty group

Figure 2. Mean number of calls per hour by day and specialty group
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Discussion

In this study, we analysed the pager frequency of seven on-call house officer pagers in
our hospital, during the 4-month period from April to August 2004.

Our study revealed differences in call frequency between the medical and surgical
pagers as well as expected differences during different shifts. While this information
is useful for our hospital, its direct value to other organisations is potentially limited
due to the confounding effects of variations in staffing ratios, patient volumes and
patient acuity. For example, at Auckland City Hospital, 1.5% of medical admissions
were elective whereas 39.9% of surgical admissions were elective during the study
period.3

Most importantly, our research has very closely analysed the pager frequency for the
seven pagers studied. Peak frequencies as high as one page every 7 minutes in both
surgical and medical services is concerning. Indeed, multiple studies have shown that
interruptions in work activity increase the processing time of task completion and
increase the error rate when staff commence subsequent tasks.4 In addition,
interruptions and distractions have been shown to increase employee stress with
multiple flow-on effects to patient safety.4–7 Indeed, job stress is already a significant
issue among junior doctors due to a wide ranging set of factors.8

Other studies have looked at pager frequencies in hospitals but it is difficult to draw
direct comparisons due to differences in rostering practices and patient loads as
mentioned above. Despite these limitations, our results appear similar to a study
conducted among medical junior doctors in an urban tertiary hospital in the United
States, which showed a mean medical pager call frequency of 12 minutes per call
compared to our mean frequency of 23 minutes.9 A similar comparison with Lurie et
al10 performed in three urban teaching hospitals showed a night time interruption rate
ranging from 40–86 minutes which covers the mean of 50 minutes found in our study.

In addition, our study revealed wide variation in the frequency of calls to on-call
house officer pagers, both by time and by specialty. It is well known that some
hospital services are busier than others after hours, but the differences in work type
mean that the call frequency alone does not accurately describe the workload.

For example, junior doctors working in ward-based or emergency areas can be
extremely busy in one location and therefore not receive calls due to their constant
attendance.

In addition, the reason for the call is important when assessing workload. For
instance, a study performed at Auckland City Hospital looking at the quality of calls
made to on-call house officers found that just 30% of after-hours calls were clinically
indicated and required a response within 1 hour. A further 53% of calls were deemed
clinically appropriate, but did not require a response within an hour and 17% of calls
were considered inappropriate.11

Indirectly however, pager frequency can be a useful marker of job acuity and
consequent junior doctor stress levels. Ideally, the after-hours workload should be
shared to reduce excessive call frequency, with a reduction in the associated risks to
patients and staff.
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We believe that all hospitals should monitor pager frequencies as a surrogate marker
of junior doctor workload and stress levels. While it is difficult to set a minimum safe
call-frequency level, support systems should be developed for individual junior
doctors as well as back-up roster systems for those that show consistently high call
frequency.

Strategies to decrease the number of unnecessary calls to on-call pagers should also
be developed, and (where necessary) a review of junior doctor staffing numbers
should be instituted to ensure appropriate and manageable workloads.

At Auckland City Hospital, we will continue to monitor our call frequencies on a
monthly basis; we have also developed a House Officer – Nurse Communication
Policy. We hope that these developments will reduce call frequencies in our
institution, with subsequent improvements in patient care and junior doctor morale.
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Ethnicity data and primary care in New Zealand: lessons

from the Health Utilisation Research Alliance (HURA) study

Health Utilisation Research Alliance (HURA)

Abstract

Aims To explore issues in the collection and analysis of ethnicity data in primary
care, and discuss the implications of this for health services research.

Methods Data routinely collected by 25 Wellington Independent Practice Association
(WIPA) general practices in 2001.

Results Practices varied in the level of ethnicity data coverage achieved, ranging from
less than 10% to greater than 90% of patients. Combining practice data with National
Health Index (NHI) ethnicity data increased coverage to at least 70% for registered
patients at 23 of 25 practices. There were differences between the data collected in
general practices and ethnicity recorded on NHI. However, with the exception of the
‘Other’ category, this disagreement was not systematic. Practices had lower
proportions of patients with ethnicity recorded as ‘Other’ (not further specified) than
NHI ethnicity records.

Conclusions The study demonstrated that it is possible to collect quality ethnicity
data in general practices, although there are challenges. Merging practice-collected
ethnicity data with NHI ethnicity data increases coverage. However, there is some
mismatch between data sources. The findings support the need for standardised,
consistent approaches to ethnicity data collection and analysis, as well as systems and
policies that facilitate the collection of high quality data.

In New Zealand, there is strong evidence of an association between ethnicity and
health exposures, experiences, and outcomes. This is reflected in differential access to
healthcare and significant disparities in health status.1–6 It is also consistent with
substantial international literature on the relationships between ethnicity and health.7,8

Comprehensive, high-quality ethnicity data are essential to the mapping of health
trends by ethnicity; the development of effective policies and strategies; and the
measurement, monitoring, and elimination of ethnic disparities in New Zealand.

Inconsistencies in approaches to the definition of ethnicity and the collection of
ethnicity data have resulted in inaccuracies in New Zealand ethnicity statistics. In
health, for example, this has been reflected in the under-reporting of both morbidity
and mortality for certain ethnic groups.

9 Issues with the consistency and quality of data
sets within the health sector have been noted, including an historical lack of
standardisation across the health sector and missing data.10

In addition, gaps in ethnicity data and in the availability of ethnic breakdowns of
health data, have contributed to an incomplete picture of ethnic trends and disparities.
Information on health utilisation patterns by ethnicity in New Zealand is not yet
comprehensive. A standardised approach to the collection of ethnicity data for
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hospitalisations and self-identification of up to three ethnic groups in line with the
Census definition of ethnicity has been the official policy since 1 July 1996.10

Until recently, ethnicity data have not been routinely collected in primary care (or in
other areas such as disability and aged care services). It has therefore been difficult to
have an understanding of trends by ethnicity in the primary care sector, as available
data tend to be from surveys of self-report such as the New Zealand Health Survey,
the Commonwealth Fund Survey, and from point-in-time studies such as WaiMedCa

and NatMedCa.11–13

Recent changes in funding primary healthcare in New Zealand increased incentives
for the collection of ethnicity data in primary care (as ethnicity was included as a
variable in two of the funding formulas for Primary Health Organisations [PHOs] and
as a non-formula criterion in a third) alongside other population-level variables such
as socioeconomic deprivation and age. Accurate and comprehensive ethnicity data are
also a necessary component in meeting high-level strategic and policy goals of
reducing inequalities in health. However, issues remain in regard to the consistency
and quality of ethnicity data within the health sector.

The Health Utilisation Research Alliance (HURA) project was a study of general
practice services undertaken to explore the relationship between ethnicity,
socioeconomic deprivation, and utilisation of primary care using routinely collected
data for a 12-month period (1 January to 31 December 2001). A significant part of the
study was working with a sample of general practices to increase ethnicity data
coverage and support standardised data collection.

This paper outlines the methods used to increase ethnicity data coverage in the dataset
for analysis (i.e. the merging of practice collected and NHI ethnicity), issues
encountered in the study, and the implications of these for New Zealand health
services research.

Methods

General practices—This study involved data routinely collected by 25 of 37 general practice members
of the Wellington Independent Practice Association Limited (WIPA) using electronic patient
management software. In 2001–2002, when the data collection was undertaken, WIPA general
practices were distributed around Wellington and Porirua Cities and on the Kapiti Coast (up to and
including Waikanae) in the lower North Island of New Zealand and included most general practices in
the locality.

At that time, all WIPA practices (like most New Zealand general practices) operated under a fee-for-
service system with a mixture of patient payment for consultations and partial government subsidy for
low-income patients. Patients registered with a general practice for their care but there were no
restrictions or funding implications if patients also consulted or registered elsewhere.

All WIPA practices were invited to take part in the study (with the exception of one practice not
providing primary healthcare to a general population); 25 practices participated. Over the study period,
one practice split into two and both practices continued to participate. Of the nine practices declining,
there was no systematic difference in practice size and locality compared to participating practices.

Data collection—Raw data were extracted from practice computing systems using custom-written
programmes. After extraction, data were transferred to the WIPA computer system. Data were
combined and edited, and small-area deprivation (NZDep2001) codes were added. Individuals’
National Health Index (NHI) numbers were encrypted and any unique identifying information removed
before analysis.
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Ethnicity data—The 25 practices participating in the HURA study undertook to add ethnicity data to
their patient registers (five practices were already collecting patient ethnicity data prior to their
involvement in the HURA study).

As ethnicity was not routinely collected by WIPA general practices at the time of the study, researchers
met with practices once they had agreed to participate in the HURA study to establish their baseline
ethnicity coverage, discuss ethnicity data collection, and support the development of appropriate
methods for individual practices.

Ethnicity data collection was standardised as much as possible by supporting practice personnel to
collect self-reported data using the ethnicity question in the 2001 New Zealand Census of Population
and Dwellings. The research team also supported practices by developing resources (including a patient
pamphlet and a staff card), assisting in setting up alerts on practice software, and providing
individualised feedback on progress. This support was ongoing throughout the study.

Ethnicity data was extracted alongside other demographic variables in 2002, for the 2001 calendar
year. Prior to analysis, missing ethnicity data were supplemented with data from the National
Minimum Data Set linked by NHI number. Ethnic groups were combined into broad aggregate
categories for analysis. People who identified with more than one ethnic group were assigned a single
ethnicity using a prioritisation process used by Statistics New Zealand at the time of the study.

In prioritised grouping, any patients identifying as Māori were defined as Māori, whether or not they
also identified with another ethnic group. Priority was given secondly to Pacific, then to Asian, other
ethnic groups, and finally to European.

As NHI data included a grouping defined as ‘Other’, people defined in this category were divided into
those where a specific ethnicity was identified other than Māori, Pacific, Asian, or European (specified
other) and those where there was no further definition (unspecified other).

Analysis—Databases for managing the data were constructed and edited in Microsoft Access software
and data transferred to SAS software for analysis. Comparison of ethnicity data collected by general
practices in the study with that held on the National Minimum Data Set (NMDS) were based on
216,132 patient records from 25 practices for whom a date of birth and NHI number were available. As
it was possible for patients to be recorded at more than one practice, this number does not reflect
individuals.

Ethics approval—The Wellington Ethics Committee approved the study.

Results

The coverage of ethnicity data achieved varied by practice, ranging from below 10%
to over 90% of all patients (Table 1). Data collection processes were developed by
practices to suit their individual requirements, as practice management software and
registration procedures differed. All practices increased their coverage during the
study period. Practices that were already collecting ethnicity data prior to joining the
study were more likely to achieve higher coverage by the end of the study period, as
were smaller practices.

In general, ethnicity data coverage (as for coverage of other demographic data) was
higher at practices for patients registered with the practice than for non-registered
patients. Ethnicity was also more likely to be recorded for registered patients who had
consulted during the study period, with ethnicity data missing for 67.2% of registered
patients who did not consult in 2001 (Table 2). (This is consistent with the ethnicity
data collection method of self-identification.)

To conduct analyses on service utilisation (published elsewhere),14 data from practice
records and NZHIS (giving priority to practice collected ethnicity) were combined to
increase coverage to the extent that 23 of the 25 practices in the study (92%) had
ethnicity data for at least 70% of registered patients. The proportions of different
ethnic groups in the data collected by the practices and from NZHIS are compared in
Table 2.
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Table 1. Ethnicity data coverage at 25 individual general practices throughout New Zealand

Practice ethnicity data Merged ethnicity data

All patients Registered patients All patients Registered patients

% coverage

Number of

practices

% of

practices

Number of

practices

% of

practices

Number of

practices

Cumulative %

of practices

Number of

practices

Cumulative %

of practices

90–100 1 4% 1 4% 2 8% 8 32%
80–89.9 1 4% 2 8% 8 40% 11 76%
70–79.9 3 12% 5 20% 7 68% 4 92%

60–69.9 3 12% 5 20% 5 80% 2 100%
50–59.9 4 16% 3 12% 3 100% – –
40–49.9 3 12% 3 12% – – – –
30–39.9 4 16% 2 8% – – – –
20–29.9 3 12% 2 8% – – – –
10–19.9 1 4% 1 4% – – – –
0–9.9 2 8% 1 4% – – – –
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Table 2. Ethnicity profile of listed patients sourced from practices, NZHIS, and merged data

Practice data NZHIS data Merged data*

Total practice Consulted in 2001† Did not consult in 2001

Ethnicity

Number % Number % Number % Number % Number %

Registered patients

Māori 7,097 5.2% 5,033 6.3% 2,064 3.5% 8,139 5.9% 10,760 7.8%

Pacific 6,042 4.4% 4,405 5.5% 1,637 2.8% 6,698 4.9% 8,706 6.3%

Asian 4,721 3.4% 3,432 4.3% 1,289 2.2% 4,027 2.9% 6,551 4.8%

Other 1,421 1.0% 1,065 1.3% 356 0.6% 28,966 21.0% 15,487 11.2%

- Specified 496 0.4% 371 0.5% 125 0.2% 328 0.2% 597 0.4%

- Not specified 925 0.7% 694 0.9% 231 0.4% 28,638 20.8% 14,888 10.8%

European 47,720 34.6% 33,988 42.7% 13,732 23.6% 51,284 37.2% 72,633 52.7%

Missing 70,821 51.4% 31,689 39.8% 39,132 67.2% 38,708 28.1% 23,685 17.2%

Total 137,822 79,612 58,210 137,822 137,822

Non-registered patients

Māori 1,835 2.3% 740 4.5% 1,095 1.8% 2,422 3.1% 3,482 4.4%

Pacific 1,184 1.5% 480 2.9% 704 1.1% 1,272 1.6% 2,005 2.6%

Asian 1,193 1.5% 526 3.2% 667 1.1% 896 1.1% 1,773 2.3%

Other 222 0.3% 110 0.7% 112 0.2% 6,012 7.7% 4,230 5.4%

- Specified 87 0.1% 46 0.3% 41 0.1% 69 0.1% 134 0.2%

- Not specified 135 0.2% 64 0.4% 71 0.1% 5,943 7.6% 4,095 5.2%

European 13,949 17.8% 4,956 30.2% 8,993 14.5% 14,533 18.6% 24,196 30.9%

Missing 59,927 76.5% 9,624 58.6% 50,303 81.3% 53,175 67.9% 42,624 54.4%

Total 78,310 16,436 61,874 78,310 78,310
*Priority given to practice collected data where ethnicity differed unless practice data was not stated or other no further defined and NZHIS ethnicity data provided a specific code; †consultation data available for 22
practices
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Table 3. Comparison between ethnicity data collected by general practices and corresponding NZHIS ethnicity categories for 216,132

records (including missing data)

NZHIS DataPractice collected data

Māori Pacific Asian Other European Missing Total

Number % Number % Number % Number % Number % Number % Number %

Māori 4,269 47.8% 221 2.5% 8 0.1% 1,124 12.6% 1,106 12.4% 2,204 24.7% 8,932 100%

Pacific 257 3.6% 3,929 54.4% 39 0.5% 843 11.7% 335 4.6% 1,823 25.2% 7,226 100%

Asian 12 0.2% 116 2.0% 2,327 39.3% 957 16.2% 328 5.5% 2,177 36.8% 5,917 100%

Other 16 1.0% 29 1.8% 42 2.6% 738 44.9% 452 27.5% 366 22.3% 1,643 100%

European 778 1.3% 245 0.4% 146 0.2% 12,710 20.6% 28,709 46.6% 19,082 30.9% 61,670 100%

Ethnicity missing 5,229 4.0% 3,430 2.6% 2,358 1.8% 18,606 14.2% 34,889 26.7% 66,232 50.7% 130,744 100%

Total 10,561 4.9% 7,970 3.7% 4,920 2.3% 34,978 16.2% 65,819 30.5% 91,884 42.5% 216,132 100.0%
Bold text highlights the number of records where ethnicity data is coded the same on both sources.
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The most noteworthy differences in comparing practice collected ethnicity with
NZHIS data were differences in the proportion of people recorded as ‘Other’, with a
lower proportion of patients in the unspecified ‘Other’ category in general practices.
While only 1% of registered patients and 0.3% of non-registered patients were coded
as ‘Other’ by practices, 21% of registered and 7.7% of non-registered patients were
coded as ‘Other’ on NZHIS data.

To understand the implications of combining data from two different sources,
ethnicity data collected by general practices were compared with corresponding
ethnicity data from the NHI at an aggregate ethnic group level (e.g. Māori, Pacific,
Asian, Other, European). The comparison showed that there was a level of
disagreement between ethnicity data collected at the practice and that from the NZHIS
(Table 3).

Of those records where there was no ethnicity data recorded at the practice,
approximately 50% had an ethnicity coded on the corresponding NHI record. Of those
records where ethnicity data was available from the practice (85,391), there was 47%
agreement overall with the ethnicity coded on the corresponding NHI (47.8% for
Māori, 54.4% for Pacific, 39.3% for Asian, 44.9% for Other, and 46.6% for
European). NHI ethnicity data was missing for a further 30% of records overall where
ethnicity data was available from the practice. The remaining 23% of records were
coded as a different ethnic group on the corresponding NHI record.

Discussion

At the end of the study period there was considerable variation in the coverage
achieved at different practices. Although based on the standardised process
recommended by the HURA study, data collection processes varied between practices
as a result of differences in practice management software and registration
procedures.

For many participating practices there was limited baseline ethnicity data already
available on practice registers. Most practices therefore had to collect this data for the
majority of their patients, and this provided challenges for some practices (including
software issues, time costs, and competing priorities). Ethnicity data were more likely
to be collected for patients who consulted, as the recommended method of ethnicity
data collection is self-identification. It thus requires some form of contact between
patient and practice.

The study period coincided with significant changes to the way in which primary
healthcare was funded and organised, including the introduction of funding formulas
for which ethnicity was a variable. While this provided a new incentive for the
collection of ethnicity data in primary care, these changes were also associated with
other impacts on practice workloads.

The study also found a divergence between ethnicity recorded on the NHI (often
collected in hospitals) and that collected in general practice. When compared to NHI
ethnicity data, practices were more likely to have ethnicity data missing in general.
However, where data were present, it was more likely to be more specific than that on
the NHI. Practices did not tend to have a large ‘Other’ (not elsewhere specified)
group, but were more likely than NHI to have recorded a specific ethnicity within the
‘Other’ category. The size of the ‘Other’ category on the NHI data for this study
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(21%) was substantially higher than that of the total population as reflected by census
data.

The proportion of people in the ‘Other’ category in the last census was 0.69%.15 When
restricted to records with ethnicity data available from both sources, we found that
over 75% of those coded as ‘Other’ on NHI were coded as European by the practice.
A 1999 study of ethnicity data in Wellington Hospital also found a higher than would
be expected proportion of admissions coded as ‘Other’ (no further defined).16 The
likely over-representation of the ‘Other’ category will need to be taken into account
when interpreting NHI ethnicity data.

It is important to note that NHI data is likely to be historical and could have been
collected continuously over several years prior to corresponding practice-collected
data. Although the collection of self-identified ethnicity data on the NHI has been
official policy since 1996, there have been problems with the consistency and quality
of the data. For example, the New Zealand Census Mortality Study (NZCMS) found a
30–40% undercount of Māori, Pacific, and Asian ethnicities on the NHI when
compared with census ethnicity data.17

When restricted to patients with ethnicity data available from both sources (practice-
collected and NZHIS), we found similar patterns although not as extreme. After the
merging of NHI ethnicity data with practice data (where ethnicity was missing in the
practice data), the residual misclassification within NHI data will remain, specifically
a likely undercount of Māori, Pacific, and Asian ethnic groups, and overcount of the
‘Other’ ethnic groups.

It is difficult to establish the extent to which the disagreement between practice-
collected and NZHIS ethnicity data is due to miscoding, issues with data collection, or
a true difference in response to the question. Indeed, there will always be some level
of disagreement between ethnicity data collected at different times and within
different contexts, even where a standardised process is in place. This is because it is
possible for ethnicity to change over time and/or for people to respond to the ethnicity
question differently within different contexts. However, a standardised approach to
data collection will reduce the variation that is due to inconsistent data collection
approaches.

Since the study was undertaken, the Ministry of Health has launched Ethnicity Data
Protocols for the standardised collection of ethnicity data throughout the health sector.
If these protocols are implemented consistently and comprehensively, they may
address some of the issues in divergences between practice collected and NZHIS
ethnicity data. In addition, there will need to be ongoing monitoring and auditing of
the accuracy of ethnicity data within the health sector.

High quality ethnicity data is a valuable public health resource in terms of monitoring
health status and health indicators, and is essential for the measurement of ethnic
disparities in health. General practices need to be supported in their collection of
consistent, appropriate, quality ethnicity data for their practice populations.
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Cutaneous larva migrans (hookworm) acquired in

Christchurch, New Zealand

Laurens Manning, Stephen Chambers, Graeme Paltridge, Paul Maurice

Abstract

A case of cutaneous larva migrans is presented. The patient acquired the parasite in a
suburban Christchurch property. A biopsy confirmed the clinical diagnosis.
Cutaneous larva migrans is common in returned travellers from the tropics. It is rare
in New Zealand, however. Presumably there were very specific, favourable local
factors to allow maturation and transmission of the larva in this case.

Case report

An 80-year-old woman presented to the outpatient clinic with a 4-month history of an
itchy migrating lesion on the skin of her right buttock. Five months prior to
presentation, she noticed an intensely pruritic lesion on her buttock. This moved
superiorly over the next 2 weeks before disappearing spontaneously. A similar lesion
appeared 3 weeks later. There was no response to topical steroids or antifungals and 3
months later she was seen in our clinic with ongoing symptoms. The patient kept no
pets of her own. She had not travelled overseas for more than 10 years, nor had she
travelled to the North Island recently. There were no serious coexisting chronic
illnesses. She was systemically well.

Examination revealed a linear, serpiginous lesion on the upper right buttock. The
terminal portion of the lesion was marked by a raised 3–4 mm vesicle (Figure 1).

Figure 1. Serpiginous lesion of cutaneous larva migrans (hookworm) on the

buttock
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The patient was a keen gardener and had moved into a residence in suburban
Christchurch 9 months previously. The house had a substantial vegetable garden that
previous owners had covered with pea straw. Since moving into the house she had
spent considerable time in the garden. Whilst kneeling on a garden cushion she would
regularly rock back so that her buttocks would rest on her shoes or the ground.

A diagnosis of cutaneous larva migrans (CLM) was made. Strongyloides stercoralis

and Toxocara canis serology was negative. There was no blood eosinophilia. The
lesion was biopsied close to the terminal portion of the serpiginous lesion and she was
given a course of oral albendazole, 400 mg daily for 3 days. The patient reported
complete resolution of her symptoms and her lesion was not present 2 weeks later.

Microscopy of the skin biopsy (Figure 2) revealed a cross-section and longitudinal
section of a larva in the epidermis. This was thought to be a single coiled larva. There
was dermal oedema and an inflammatory infiltrate consisting mainly of lymphocytes
and eosinophils.

Figure 2. Haematoxylin and eosin (H&S) stain of skin biopsy showing a coiled

hookworm larva within the epidermis. The alae (ridges) appear as two spikes

(arrowed) on the upper right portion of the longitudinal section

The parasite measured 34 by 20 microns in cross section and 93 by 22 microns in
longitudinal section. The cross section of the larva showed an intestine with a lumen,
distinguishing it from infectious third-stage Strongyloides larvae that do not have an
intestine. The longitudinal section revealed two alae. These are longitudinal ridges
seen on the lateral aspect of the larva. The presence of double alae rather than a single
ala excludes Toxocara as a cause for the lesion (G Paltridge, personal communication
with MD Little, 2005).
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The most likely pathologic diagnosis was the larva of an animal hookworm, but
further speciation was not possible.

Discussion

Cutaneous larva migrans is caused by the third-stage larva of an animal hookworm
that penetrates the epidermis after maturation in the soil. CLM usually presents in
returning travellers from tropical and subtropical areas, particularly Africa, South East
Asia, South America, the Caribbean, and Florida.1 However CLM can be acquired in
more temperate climates where the soil and weather conditions are usually less
favourable for larval survival and development.2 Indeed, cases and outbreaks have
been described in Italy,1 England,3 Scotland,4 and Germany.5

In New Zealand (NZ), home-grown acquisition of CLM is rarely reported. Two cases
of clinically diagnosed CLM in young children have been described in the northern
town of Kaitaia.6 To our knowledge, no cases have been previously described in the
cooler southern parts of the country.

Our patient acquired her infection in Christchurch and we assume there were very
specific local factors to encourage the presence and survival of hookworm larvae. The
pea straw mulch may have provided conditions suitable to the maturation of third-
stage larvae, particularly if roaming dogs had defecated in this area. Whatever the
origin of the larva, the patient had significant skin-to-soil exposure in her garden to
account for the acquisition of CLM.

The exact causative organism remains uncertain as microscopic identification of
hookworm larvae is difficult. There is limited literature regarding the prevalence of
animal hookworms in NZ. Ancylostoma braziliense has not been identified in NZ
dogs. Ancylostoma caninum was first identified in NZ dogs in 1976,7 but is only
rarely identified in the faeces of dogs in northern areas. Uncinaria stenocephala is a
relatively common infection of dogs in NZ especially where moist conditions around
kennels encourage transmission. Infection of cats has not been reported in NZ.8

Whilst not life-threatening, CLM causes considerable distress and medical
practitioners should be aware that the condition can occasionally be acquired in NZ.
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A “fishy” cough: hepatobronchial fistula due to a pyogenic

liver abscess

Fouad Moawad, Alex Truesdell, Brian Mulhall

A hepatobronchial fistula is an anatomic communication between the liver
parenchyma and the bronchial tree. Major causes of such fistulae include
inflammatory conditions resulting from obstruction of the biliary tract and infectious
processes, such as pyogenic liver abscesses, amoebiasis, and hydatid cysts.

We report a rare case of a patient (with a chronic, recurrent hepatic abscess) who
suffered a persistent, productive cough resulting from a hepatobronchial fistula.

Case report

A 49-year-old white male presented to the emergency department complaining of
three days of fever, chills, shortness of breath, and cough productive of “fishy” tasting
sputum. The patient had a history of a chronic recurrent hepatic abscess diagnosed 2
years prior, at which time CT imaging revealed a 5.5 cm abscess localised to the
medial segment of the right lobe of the liver.

The abscess had been refractory to multiple courses of intravenous antibiotics,
ultrasound-guided percutaneous drainage, and wedge resection. Previous
intraoperative tissue samples were negative for malignancy and cultures were
negative for aerobic, anaerobic, fungal, and acid-fast organisms. On examination, he
was afebrile and his vital signs were normal. He was coughing persistently.

Gross examination of his sputum revealed a dark expectorate. The remainder of his
physical examination was unremarkable. Laboratory evaluation revealed a white
blood cell count of 13,600 per cubic millimetre with a predominance of neutrophils.
Liver associated enzymes revealed an alkaline phosphate level of 747 U/L.

Plain chest radiography was notable for pneumobilia and an elevated right
hemidiaphragm. CT scan demonstrated a residual 8cm septated hepatic abscess
(Figure 1) and a fistulous tract communicating with the bronchial tree (Figure 2). A
pigtail drain was placed under CT guidance and the patient was empirically started on
ceftriaxone, ciprofloxacin, and metronidazole.

Cultures of the aspirate later grew multiple organisms to include Clostridium

perfringens, Klebsiella pneumoniae, and Enterococcus faecalis. At 4-week follow-up,
the patient reported termination of symptoms and CT scan demonstrated near-
complete abscess involution. The patient was continued on the same antibiotic
regimen for 6 more weeks and was followed up with serial CT scans to assure
complete resolution of the abscess.
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Figure 1. CT abdomen demonstrating large hepatic abscess

Figure 2. CT abdomen illustrating diaphragmatic defect and fistulous tract

communicating with bronchial tree
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Discussion

Pyogenic hepatic abscesses are rare and seldom communicate with the pleural space,
owing to the tough membranous barrier provided by the diaphragm. As a result, very
few cases of hepatobronchial fistula have been reported in the literature.

Our patient presented with a hepatobronchial fistula secondary to a recurrent pyogenic
liver abscess. In several large autopsy series, the prevalence rate for incidental hepatic
abscess varied from 0.029–1.47%. The most commonly reported cause is biliary
disease—with abscess typically forming secondary to ascending cholangitis from
extrahepatic obstruction.1 Other causes include infections, such as appendicitis, which
originate in the drainage distribution of the portal vein, leading to abscess formation
via seeding or embolisation. However, in the vast majority of cases, despite extensive
investigation, the cause remains undetermined.

Complications of hepatic abscesses typically occur secondary to spontaneous abscess
rupture or direct extension into adjacent viscera.1,2 Though uncommon, the anatomic
regions most characteristically involved are the pleural space and the lung
parenchyma. In the largest case review series published to date, Oschner et al reported
a 15% incidence of pleuropulmonary involvement secondary to pyogenic hepatic
abscess.1 Resultant pulmonary complications include pneumonia, empyema, and
subphrenic abscess. Similar syndromes are also seen with hydatid cysts and amoebic
abscesses.3,4

Historically, surgical drainage of the abscess and correction of the fistulous tract have
been the mainstays of therapy.5,6 However, in recent decades, authors have reported
success with CT and ultrasound-guided catheter drainage followed by long-term
intravenous antibiotics—the technique chosen for our patient.7,8

This is an interesting case of an uncommon complication of a hepatic abscess.
Although rare, the presentation of cough with peculiar tasting sputum in a patient with
a known hepatic abscess should raise suspicion for a hepatobronchial fistula. Based
upon current literature, once the diagnosis is established, aspiration and drainage of
the fistula accompanied by prolonged antibiotic therapy should be adequate for
abscess resolution and healing of the fistula.
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PHARMAC and treatment of bipolar depression—the limits

of utilitarianism

Pete Ellis, Roger Mulder, Richard Porter

Abstract

Bipolar disorder affects 1.6% of the population. The majority of the burden of illness
for people with bipolar disorder is due to depression. Suicide rates for people with
bipolar disorder are 15 times higher than in the general population, and the majority
of these deaths occur during depressive episodes. More effective prevention of such
depressive episodes is important.

Lamotrigine is an anticonvulsant and a mood stabiliser that is more effective at
preventing depressive relapses than most other mood stabilising drugs. Its use for this
purpose has been recommended by English language treatment guidelines since 2002.
Lamotrigine is approved for use in the prophylaxis of depression in bipolar disorder
and for epilepsy.

PHARMAC subsidises its use in treatment-resistant epilepsy (subject to a ‘special
authority’ application) but not in bipolar disorder. The New Zealand Mental Health
Strategy and the imminent New Zealand Suicide Strategy identify reducing suicide as
a key goal. Among other initiatives, this requires effective treatment of bipolar
depression, yet a treatment likely to support this is not currently subsidised.

Drug Lamotrigine

Indications Well supported: prophylaxis of bipolar disorder when
depression is prominent

Supported: acute treatment of bipolar depression of mild to
moderate severity.

Recommended

dose

200 mg (range 50–300 mg) (RANZCP guidelines1)

Clinical efficacy Lamotrigine is recommended for the prophylaxis of bipolar
depression in bipolar depression of mild or moderate severity
by evidence-based guidelines produced by:

• The Royal Australian and New Zealand College of
Psychiatrists,1

• The American Psychiatric Association,2

• The British Association for Psychopharmacology,3

• The Canadian Network for Mood and Anxiety Treatments,4
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• The World Federation of Societies for Biological
Psychiatry;5,6 and

• The influential Texas Medication Algorithm group.7

It also receives support in the current consultation draft of ‘The
treatment of bipolar disorder’ prepared by NICE in the UK.8

There are five RCTs comparing lamotrigine to placebo and
other compounds. They suggest small but significant benefit
from treatment with lamotrigine in bipolar depression acutely
and prophylactically in reducing the frequency of episodes of
bipolar depression.9–13 In addition there are two well-conducted
open trials that report significant but modest effects of
lamotrigine in treatment resistant bipolar depression and in
preventing recurrence of bipolar depression.14,15

The major adverse event is a rash, which can develop into the
potentially fatal Stevens-Johnson syndrome.

Background The lifetime risk of bipolar disorder is 1.6%. The suicide rate is
about 15 times that of the general population, with many of
these deaths during episodes of depression.16

While manic episodes can quickly destroy relationships and
employment, the overall burden of the condition is more often
due to recurrent and more enduring episodes of depression.
While lithium and other currently available mood stabilisers are
valuable in reducing the recurrence of mania, they are of
limited efficacy in preventing depressive episodes.1

The place of antidepressants in treating bipolar depression has
been controversial because of their relatively limited efficacy;
their potential to induce manic episodes and more rapid cycling
of the illness; and limited prophylactic benefit.17–19

Clearly, there would be significant benefits to be gained from
more effective treatment of bipolar disorder. Adherence to
guidelines for the treatment of bipolar disorder leads to better
outcomes.20 Some, but not all, consider that more frequent
relapses can worsen the overall outcome, making the
prevention of episodes even more important.21,22

In fact, lamotrigine is now recommended as the treatment of
choice for prophylaxis of bipolar disorder in which depression
is prominent by national guidelines for the treatment of bipolar
disorder in Australasia, Canada, the UK, the US, and by
international groups.
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Government

policy

The current mental health plan, Tetahuhu – improving mental

health, mandates action on 10 key areas. One of these is
promotion and prevention, including the sub-goal of:
“implementing the Government’s strategy to reduce suicide and
suicide attempts, and the negative impacts of depression”.23 The
draft NZ Suicide Strategy, goal 2, is “to improve the care of
people with mental disorders associated with suicide”.24

Current situation Lamotrigine is fully subsidised by PHARMAC for treatment of
epilepsy when older antiepileptic agents have been
unsuccessful, on a Special Authority basis, supported by a
neurologist. Application for a subsidy for its use in bipolar
disorder was referred to the relevant PTAC subcommittee in
May 2003 and recommended for listing with a medium priority
in January 2004.

Access/supply Lamotrigine 200 mg/day costs $5.35/day (PHARMAC full
subsidy, on relevant special authority).

Existing commonly used mood stabilisers are: sodium valproate
(1200 mg/day at $1.32/day) and lithium carbonate capsules
(1000 mg/day at $1.05/day). Olanzapine is not approved for
prophylaxis of bipolar disorder in New Zealand. Such use (10
mg/day) would cost $7.30/day. Current treatment of bipolar
depression in New Zealand commonly involves co-prescription
of a mood stabiliser and an antidepressant, generally an SSRI.

Economic

analysis

We are not aware of a detailed economic analysis of the
benefits of lamotrigine. However, the availability of
lamotrigine for those with treatment-resistant epilepsy, but not
bipolar disorder, raises issues of equity.

Comment Evaluation of the eventual place of new therapies is
challenging. The current evidence base for lamotrigine rests on
5 randomised controlled trials. Bipolar depression causes severe
levels of disability and mortality for which current treatments
provide only limited relief. Lamotrigine appears to be at least as
effective, and is probably more effective, than existing
treatment options. It is considered the treatment of choice by all
current English language guidelines in the prophylaxis of
bipolar depression and may have a place to play in the acute
treatment phase.
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While balancing demands from different sectors for new agents
presents a significant challenge for PHARMAC, lamotrigine is
a relatively cheap medication that could offer hope of
significant relief for some people with chronically relapsing
bipolar depression.

The principle of utilitarianism is understandable when seeking
to address a nation’s overall needs for medication. However, it
is important that we do not lose sight of the needs of those
unfortunate people for whom subsidized medication is of
limited benefit. Just over five dollars a day is cheap for the
country and may allow someone to resume their life, including
returning to work – but it translates into a monthly bill that is
beyond the means of someone living on a sickness benefit.
People with treatment-resistant epilepsy can already access
somewhat more expensive treatments such as lamotrigine. It
would seem only equitable that people with bipolar disorder of
predominantly depressive type should have access to a
potentially effective treatment – which is considered a first-line
option in all major current treatment guidelines.
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Interim response from PHARMAC: PHARMAC advises that it has not had enough time to draft a
response this instance, but wishes to do so in coming issues of the Journal. In the interim, PHARMAC
agrees that there may be merits to funding lamotrigine for bipolar depression, and is actively working
on this at the moment.



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 119 No 1231 ISSN 1175 8716

NZMJ 31 March 2006, Vol 119 No 1231 Page 113 of 152
URL: http://www.nzma.org.nz/journal/119-1231/1920/ © NZMA

 

Note on unskilled massage and quack rubbing

This article was written by T. Hope Lewis (Consulting Surgeon to the Auckland and

Whangarei Hospitals) and published in the New Zealand Medical Journal 1906,

Volume 5 (19), p26

I have noticed in the course of my practice, which is mainly surgical and
gynaecological, a goodly number of cases which have been seriously affected or
materially made worse by the now almost universal practice of rubbing as a so-called
curative agent.

Medical rubbers now swarm in our city under various guises. A patient wishing to
undergo one of these rubbing-treatments makes a payment of a lump-sum down, and
of course then is desirous of having her (it is generally a woman) money’s worth.

I once thought the treatment, at any rate, would not do any harm, but I was sadly
mistaken, and I write this short note to show a few of the dangers—real dangers—that
are likely to and do arise from the rubbing-treatment.

The following cases speak for themselves:

A young man had an appendicitis which became chronic. He had many attacks, and
an operation was advised. He funked the knife, but allowed a quack to “massage”—
that magic word—his abdomen with a cannon-ball. This was deliberately rolled round
his abdomen each morning for so many minutes while he lay in a special couch. He
stood it as long as he could, but at last I saw him. He was then suffering general
peritonitis. A laparotomy revealed a general agglutinative peritonitis. The lymph had
been forced among the coils of intestine; it looked exactly as if thin plaster-of-paris
had been introduced and squeezed in. He died.

A second case was one of general disseminated cancer of peritoneum, which was
ushered in with ascites, and a small two-finger incision was made in the middle line
for diagnosis. This old lady was persuaded to have the abdomen massaged; she had it
done. The way that malignant disease spread after the rubbing commenced was
appalling.

A third case was a fine strong farmer. A prize ram knocked him down, and he fell on
his great trochanter. He had a bursitis; evidently his bursa filled with blood. Some
time after he went to a famous thermal district, and came under the treatment of a
rubber. He rubbed him for some months—in fact, he rubbed him till he had an
enormous abscess over and round his trochanter. It looked like malignancy, but an
exploring needle showed how well he had been rubbed.

One more case, the one that impelled me to write this note: A woman aged 52,
nullipara, had an abdominal tumour, and put herself under two female rubbers. She
went through the course, and then came to tell me she was ready for the operation.
She could not go on with the treatment any longer. The rubbing had prepared her, she
told me, and now the operation would be much simpler. She was wrong. The case
proved to be a large, hydrosalpinx, densely adherent, a large intraligamentary fibroid
and a fibroid uterus. The adhesions were appalling.
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Two years ago the whole abdominal and pelvic masses were freely movable, and were
more abdominal than pelvic. However, she said she had decreased in size, and so she
had. The masseusses had rubbed and pushed these various tumours down into the
pelvis, and had anchored them there with adhesions that took me two hours to undo.
In fact, I pin-holed the rectum in removing some of them. The rubbers had in this case
converted a simple operation into one of the greatest difficulty and danger.

I do not for one moment wish to cast any reflection on massage and skilled rubbing
when properly applied, but I want to sound a note of warning as regards this quack
rubbing.
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Is suicide a gender issue? Annette L Beautrais. Canterbury Suicide Project and

Christchurch Health and Development Study, Department of Psychological

Medicine, Christchurch School of Medicine & Health Sciences, Christchurch.

Recent publicity about suicide depicts it as a male problem. This paper presents data
from two Canterbury studies to illustrate the gender paradox in suicidal behaviour:
females make more suicide attempts than males, but males more often die by suicide.
The first study compared 202 suicides, 302 suicide attempters, and 1028 randomly
selected controls to show that suicide attempts are twice as common in females, but
males are 3-4 times more likely to die by suicide.

The second study followed 1265 babies born in Christchurch in 1977 for 25 years and
examined gender differences in rates of suicidal ideation, attempt and suicide in this
cohort. By age 18, 27.9% of females and 16.9% of males reported a lifetime history of
suicidal ideation (p<.05). This difference persisted to age 25 (females, 37.5%; males
30.3%, p<.05) but from age 19 onwards male and female rates of ideation tended to
converge.

Females also had higher rates of suicide attempt. By age 18, 7.1% of females and
3.2% of males had made attempts (p<.05). Higher female rates persisted to age 25
(females, 10.4%; males, 6.5%; p<.05). However females were less likely to die by
suicide than males: By age 25, five males (1.1%, p<.05) but no females had died by
suicide.

These findings suggest that suicidal behaviour is a problem of both males and
females. Females have a propensity for suicidal ideation and attempt, while suicide is
a male behaviour. Female choice of method for suicide attempt provides protection
from death. Suicide prevention strategies should focus on reducing both suicide
attempts and suicide and need to address suicidal behaviour in both males and females
to achieve these goals.

Adrenomedullin increases cardiac sympathetic nerve activity in normal

conscious sheep. Chris J Charles, David L Jardine, M Gary Nicholls, A Mark

Richards. Christchurch Cardioendocrine Research Group, Department of

Medicine, Christchurch School of Medicine and Health Sciences, Christchurch.

The sympathetic nervous system and adrenomedullin (AM) both participate in the
regulation of cardiac and circulatory function but their interaction remains uncertain.
Furthermore, the effect of AM on sympathetic traffic to the heart has not been
previously reported. Accordingly, we have examined the effects of AM infusions (33
ng/kg/min for 2 h) on cardiac sympathetic nerve activity (CSNA), haemodynamics
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and hormones in eight normal conscious sheep. Each sheep also received on separate
days vehicle control and pressure-matched nitroprusside (NP) administration.

Compared with vehicle control, arterial pressure fell similarly (approximately 10
mmHg) with AM (p=0.04) and NP (p<0.001). Heart rate rose in response to both AM
(30%, p<0.001) and NP (10%, p=0.002) but the rise with AM was significantly
greater than that induced by NP (p<0.001). Cardiac output increased approximately
40% in response to AM compared with both control and NP (both p<0.001). CSNA
burst frequency (bursts/min) were increased in response to both AM (50%, p<0.001)
and NP (10-15%, p=0.005) with the rise in burst frequency being greater with AM
compared with NP (p<0.001). CSNA burst area/min was also raised by both AM
(60%, p=0.03) and NP (25-50%, p=0.002) with a trend for burst area being greater
with AM than NP (p=0.07). CSNA burst incidence (bursts/100 beats) showed no
significant differences between any treatment day.

In conclusion, we have demonstrated that AM is associated with a greater increase in
CSNA and heart rate for a given change in arterial pressure than seen with the
classical balanced vasodilator NP. These results provide further evidence that AM
plays a role in pressure and volume homeostasis.

Predictors of maternal stress in the neonatal intensive care unit. Caron A.

Clark,
1
 Lianne Woodward,

1
 Carole Spencer,

2 
Janet Carter,

2
 Jamie Edgin.1

1:Child Development Research Group, University of Canterbury; 2:Department

of Psychological Medicine, Christchurch Hospital; 3:Christchurch Women’s

Hospital, Christchurch.

Clear evidence shows that having an infant born prematurely and spending several
months in the neonatal intensive care unit is a highly stressful experience for parents.
The aims of the present study were to, 1) describe the sources of stress for parents of
children born very preterm, 2) describe the factors that are associated with higher
levels of stress in these mothers.

124 mothers of infants born very preterm and admitted to the level III Neonatal
Intensive Care Unit (NICU) at Christchurch Women’s Hospital were interviewed at
term equivalent. The interview included the Parental Stressor Scale: Neonatal
Intensive Care Unit (Miles et al., 1993), the Edinburgh 10-item Depression Scale
(Cox et al., 1987), the Mother and Baby Scales (Brazelton & Nugent, 1995) and
custom-written interview questions regarding family background, pregnancy and
delivery, feeding experiences and recent life events.

Parents reported their loss of parental role as being the most stressful factor
encountered, followed by the fragile appearance of the infant. An examination of
infant and parent characteristics related to high levels of stress revealed that maternal
state of mind was more important than infant medical risk. Specifically, infant and
maternal characteristics such as birth weight, gestation, days on oxygen, days in the
NICU unit, maternal age, marital status and socio-economic status did not correspond
significantly with high levels of maternal stress. Rather, mothers who had experienced
more stressful life events over the past year (F = 6.048; p<0.05), who were less
confident in parenting their baby (F = 6.787; p<0.002) and who had higher levels of
depression (F=7.038, p<0.001) were more likely to endorse higher levels of stress.
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Regression analysis confirmed these findings, with only life event and depression
scores contributing a significant amount of variance to reported stress levels.

These findings suggest a need to address maternal stress levels within the NICU.
Focus should be given to empowering mothers and encouraging parenting confidence.
Such approaches should complement existing care philosophies and help to optimise
long-term child outcomes.

Using gene therapy to activate paracetamol for anti-vascular treatment of

cancer. Gabi U Dachs,
1
 Ally I Watson,

1
 Margaret J Currie,

1
 Sarah P

Gunningham,
1
 Joanna Tupper,

2
 Bridget A Robinson,

1
 1:Angiogenesis Research

Group, Christchurch School of Medicine and Health Sciences, Christchurch,

New Zealand; 2:Royal Holloway, University of London, Surrey, UK.

A functional vascular network is essential for the survival and growth of solid
tumours, making blood vessels a key target for therapeutic strategies. Gene transfer
represents a targeted alternative to anti-vascular approaches as it can provide a high
level of specificity. Gene therapy is a novel cancer treatment which is being tested in
715 clinical trials worldwide. ‘Suicide’ gene therapy consists of two components:
delivery of an enzyme-encoding gene followed by the administration of an inactive
prodrug which is converted to a toxin by the enzyme.

The peroxidase enzyme from horseradish (HRP) is able to convert benign agents into
cytotoxins. Specifically, HRP can convert the well known analgesic agent,
paracetamol, into N-acetyl-p-benzoquinoneimine (NABQ), a potent cytotoxin. We
wish to employ the HRP/paracetamol combination for vascular targeting for the
following reasons: delivery of genes and prodrugs is simplified when targeting the
lining of blood vessels; these cells may be particularly sensitive to NABQ since
damage to the endothelial cells in vivo is the first indication of paracetamol overdose;
and even minor damage to the vasculature can amplify into tumour destruction.

We have shown, using clonogenic assays, that HRP-gene-modified cancer cells (FaDu
head&neck) were effectively killed by paracetamol in vitro. Our pilot studies, using
the BrdU proliferation assay, have indicated that human primary endothelial cells
(HUVEC) may be inherently more sensitive to HRP/paracetamol treatment than
human tumour cells (T24 bladder) and normal human fibroblasts.

These early results support our hypothesis that tumour vascular endothelial cells may
be a good target for gene therapy-activated paracetamol.
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Ventricular gene expression changes during the development of cardiac

hypertrophy in Npr-1 knockout mice. Leigh J Ellmers,
1
 Nicola JA Scott,

1
 Jarkko

Piuhola,
1,2

 Nobuyo Maeda,
3
 Oliver Smithies,

3
 Chris M Frampton,

1
 A Mark

Richards,
1
 and Vicky A Cameron.
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 1:Christchurch Cardioendocrine Research

Group, Department of Medicine, Christchurch School of Medicine and Health

Sciences, PO Box 4345, Christchurch, New Zealand; 2:Department of

Pharmacology and Toxicology, Biocenter Oulu, University of Oulu, Finland;

3:Department of Pathology and Laboratory Medicine, University of North

Carolina, Chapel Hill, North Carolina 27599-7525, USA

Cardiac hypertrophy is initially an adaptive response to maintain normal cardiac
function after injury or an increase in workload to the heart. Atrial natriuretic peptide
(ANP) and brain natriuretic peptide (BNP) regulate cardiac remodelling by inhibiting
both Miocene hypertrophy and cardiac fibrosis. To investigate signalling pathways
involved during the development of cardiac hypertrophy and fibrosis we used cDNA
microarray and quantitative real-time PCR to characterize gene pathways in 8-week
and 6-month old male and female Npr1-/- mice (n=6/group). Cardiac contractile
responses to elevated ventricular stretch at these two ages were also studied in
isolated hearts. The mean arterial pressure was significantly increased by a mean of
32mmHg (p<0.001) in all Npr1-/- (KO) groups compared to wild-type (WT) and heart
weight to body weight ratios were increased significantly (p<0.01) in all KO groups
except in 6 month old males. cDNA microarray analysis identified 199 genes
significantly changed (p<0.05) between 8-week male WT and KO, compared to 273
genes in 8-week females. In contrast, at 6 months 318 genes were significantly
changed between WT and KO males, compared to 672 genes in 6-month female mice.
Gene pathways identified included those involved in hypertrophy signalling, calcium
signalling, structural proteins involved in muscle contraction, fibrosis and
cardiomyocyte structure and cell ion channels. Real-time PCR analysis showed

significant differences in gene expression of ANP, BNP, Hdac 7a, PKCι, GATA 4,

collagen 1, calmodulin 1, phospholamban, TGF-β1 and GAPDH in KO mice
compared to WT. Our results demonstrate the development and progression of cardiac
hypertrophy is differentially regulated in Npr1 knockout mice.

The responses of luteinising hormone to interacting peptides: A mathematical

model. T John Connolly, David JN Wall, and John J Evans. Laboratory for Cell

and Protein Regulation, Centre for Neuroendocrinology, Department of O & G,

Christchurch School of Medicine and Health Sciences, and Biomathematics

Research Centre, University of Canterbury, Christchurch.

It is now recognised that many intracellular processes may participate in the
luteinising hormone (LH) response to gonadotrophin-releasing hormone (GnRH). The
complexity is such that it is impossible to understand the overall effect of a
stimulatory pulse of GnRH with simple planar concepts. Thus any narrative which
attempts to integrate all the processes will be deficient if we allow for the time-
dependent nature of the response. For these reasons we have begun to construct a
mathematical model of the processes.

To take account of the dynamic nature our model is based primarily on data from
perifusion studies. Hemipituitaries from adult female rats at pro-oestrus were
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collected, cut in two, and placed in a chamber of a perifusion apparatus. Peptide was
delivered as required. The consecutive sampling of LH in the perifusate of the in vitro
system allowed construction of a time course of LH release. To analyse the LH
response a linear differential equation model was employed to model the profile of
LH output.

Our model had characteristics that required a delayed effect, at least two pathways
and an ability of one pathway to synergise with the other. We chose Ca2+-mediated
processes as the first pathway and cyclic AMP-mediated processes as the second
pathway. The model incorporates the phenomenon of GnRH self-priming, and
synergistic responses to peptides such as oxytocin and neuropeptide Y in association
with GnRH. The model describes the dynamic responses that occur in physiological
environments.

The prevalence and genetic determinants of inflammatory bowel disease (IBD) in

Canterbury. Richard B Gearry,
1,2

 Rebecca R Roberts,
3
 Ann Richardson,

4

Christopher AM Frampton,
2
 Martin A Kennedy,

3
 Murray L Barclay.

1,2

1:Department of Gastroenterology, Christchurch Hospital; 2:Department of

Medicine, Christchurch School of Medicine & Health Sciences; 3:Department of

Pathology, Christchurch School of Medicine & Health Sciences; 4:Department of

General Practice and Public Health, Christchurch School of Medicine & Health

Sciences, Christchurch.

IBD, comprising Crohn’s disease (CD), ulcerative colitis (UC) and indeterminate
colitis (IC), has increased exponentially in Westernised nations over the last 50 years.
Previous NZ studies show a low prevalence of IBD. Mutations of the CARD15 gene
are associated with CD in hospital-based series. This study determined the prevalence
and demographic characteristics of IBD in Canterbury, and the frequency of CARD15

mutations in a population-based cohort of IBD patients for the first time.

IBD patients were recruited from Canterbury using multiple complimentary strategies.
They gave informed consent, permission to have clinical notes reviewed, completed a
questionnaire and were bled for DNA extraction. Cases were confirmed using
standard criteria and demographic data were extracted. CARD15 mutations were
detected using a novel PCR assay. Data were analysed descriptively.

1454 IBD patients (712 CD, 680 UC and 62 IC) were recruited (>90% of Canterbury
IBD patients).The prevalence of CD and UC was 153.3/100000, and 146.0/100000
respectively. CD patients were more likely to be female and younger than UC
patients. IBD patients were predominantly Caucasian. Interim CARD15 results (878
patients and 201 controls), show that mutations were significantly associated with CD
(p<0.001) in a ‘dose-dependent’ manner and non-significantly associated with UC
(p=0.41).

Contrary to previous NZ studies, IBD is at least as common in Canterbury as other
western regions. CD appears slightly more common than UC, previously only seen in
one other region. Characteristics of the IBD population are similar to other regions.
CARD15 mutations are less frequent in our population-based cohort than hospital-
based cohorts.
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Psychosocial and health profiles of pregnant women maintained on methadone:

research issues and findings. Gray, A.C.,
1
 Woodward, LJ,

1,3
 Spencer C,

1,2
 Quick

ZL,
1
 Wouldes TA,

4
 and Neha T.
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 1:Canterbury Child Development Research

Group, University of Canterbury; 2:Neonatal Services, Christchurch Women’s

Hospital; 3:Department of Psychological Medicine, Christchurch School of

Medicine and Health Sciences, Christchurch; 4:Health Psychology, Faculty of

Medical and Health Sciences, University of Auckland, Auckland.

Research suggests that children of drug-dependent parents are at high risk of a range
of adverse outcomes; including behaviour problems, learning difficulties, mental
health and substance abuse problems, and juvenile offending. However, relatively
little is known about the personal characteristics and care-giving practices of drug-
using mothers, which may in part contribute to these later adverse child outcomes.
This study draws on prospective longitudinal data from a regional cohort of 41
women on methadone maintenance during their pregnancy and a comparison sample
of 32 randomly-identified non-methadone maintained mothers. In the third trimester
of pregnancy, all women were interviewed extensively about their pregnancy history,
physical and mental health, as well as licit and illicit drug use during pregnancy. This
information was cross checked and supplemented with information from women’s
obstetric and health records. Results showed that pregnant women enrolled in
methadone maintenance represent a high risk group, characterised by high rates of
educational under-achievement and welfare dependence. In addition to methadone
use, participants also reported high rates of licit and illicit drug use, including tobacco,
marijuana, benzodiazepines, stimulants and opiates. High rates of mental health and
physical health problems were also evident. These findings raise significant concerns
about the capacity of these women to provide an ideal caregiving environment for
their infants, as well as highlighting the potential need for longer term follow-up and
support of these mothers and their infants. Implications for their children’s
development and future study plans will be discussed.

Vasopressin in Meniere’s Disease. Jeremy Hornibrook,
1,3

 Peter George.
2

1:Department of Otolaryngology, Christchurch Hospital; 2:Department of

Clinical Biochemistry, Christchurch Hospital; 3:Department of Communication

Disorders, University of Canterbury, Christchurch.

Meniere’s disease is an inner ear disorder characterised by attacks of vertigo, usually
accompanied by fluctuating hearing, tinnitus and aural pressure. The fundamental
histological feature is an excess of endolymph fluid (endolymphatic hydrops).
Japanese investigators have induced endolymphatic hydrops in guinea pigs with
vasopressin infusions. They also claim that vasopressin concentrations are elevated in
Meniere’s patients at the time of the attack, thereby supporting a long-held notion that
stress may be a trigger. The objective of this study was to measure vasopressin levels
in subjects with a certain (symptoms and electrophysiological proof of hydrops)
diagnosis of Meniere’s disease at a range of times after their last vertigo attack. The
Endolab community normal for vasopressin concentration is < 5 pmol/L. Time of the
last vertigo attack was noted when the sample was taken. In 47 subjects (time of last
attack: 1 day–years) the mean vasopressin concentration was 2.2 (SD 1.9) pmol/L; in
12 subjects whose last attack was within a week or less the mean concentration was
2.3(1.6) pmol/L, i.e. no significant difference.
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A neurorehabilitation tool for off-road assessment of driving ability in subjects
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Due to physical or cognitive deficits, brain disorders can lead to a decreased ability to
drive safely. A battery of 17 computerized sensory-motor and cognitive tests
(SMCTests™) has been developed and used in a study to determine the predictive
value of SMCTests for driving in people with brain disorders.

SMCTests and an independent on-road driving assessment were applied to 50 people
with brain disorders referred to the Driving and Vehicle Assessment Service at
Burwood Hospital, Christchurch (36 males, 14 females; age 43-85 years, mean age
71.3 years; 35 stroke, 4 traumatic brain injury, 4 Alzheimer’s disease, 7 other
diagnoses).

Binary logistic regression and nonlinear causal resource analysis (NCRA) were used
to build model equations for prediction of on-road driving ability based on SMCTests

performance. Logistic regression correctly classified 47 of 50 referrals as on-road pass
or fail, while NCRA correctly classified 45 of 50 referrals. Leave-one-out cross-
validation analysis estimated that logistic regression would correctly predict 86% of
an independent referral group as on-road pass or fail, while NCRA would correctly
predict 76%.

Accurate estimation of driving ability can minimise on-road assessment of patients
who will inevitably fail, thus decreasing an unnecessary risk of accidents. Reducing
the proportion of referrals needing an on-road assessment will increase throughput of
referrals, shorten waiting lists, and return safe drivers to driving as quickly as
possible. SMCTests can also identify sensory-motor and cognitive deficits underlying
an inability to drive safely so that rehabilitation can, where possible, be optimally
applied to reduce such deficits and lead to safe driving.

Cyclosporin monitoring in kidney transplantation: is C2 really superior? John

Irvine, Kelvin Lynn, David McGregor, Martin Searle, Nickolas Cross, Richard

Robson. Department of Nephrology, Christchurch Hospital, Christchurch.

Cyclosporin (Neoral®) is an immunosuppressant drug used in kidney transplantation.
The aim of this study was to compare the cyclosporin dose, determined by two
methods of drug monitoring, with the incidence of kidney rejection or toxicity. C2

(serum concentration 2 hours after dose) is considered the most accurate marker of
area under the curve for the first four hours (AUC0-4) following drug administration.
AUC0-4 is a highly sensitive predictor of acute rejection. C0 is the serum concentration
12 hours after dose.
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C2 monitoring began at Christchurch Hospital in March 2001. Twenty-nine patients
with complete records for one-year post transplant used C2. The results were
compared with the same number of patients who had used C0 immediately prior to
March 2001. Serum creatinine, cyclosporin dose and serum concentration were
observed at 1, 2, 4, 8 and 52 weeks after transplantation. Rejection or toxicity was
determined by clinical judgement and/or biopsy.

The mean creatinine at 52 weeks was 0.14 mmol/L for the C2 group, compared with
0.12 mmol/L for the C0 group. The mean dose of cyclosporin was 6.11 mg/kg in the
C2 group and 4.78 mg/kg in the C0 group (P<0.05). The number of rejections in the C2

group was 16 (55%) compare with 7 (24%) in the C0 group (p=0.02). Eleven patients
(38%) had cyclosporin toxicity in the C2 group and 2 (7%) in the C0 (p=0.005).

Since we introduced C2 monitoring, the mean cyclosporin dose used and the number
of toxic events have increased. There is a trend towards an increased number of
rejections in the C2 group.

Effects of ageing on liver sinusoid caveolin–1 expression. HA Jamieson,
1
 VC

Cogger,
1
 S Hilmer,

1
 DG Le Couteur,

1
 and R Fraser.

2
 1:Centre for Education and

Research on Ageing and ANZAC Medical Research Institute, University of

Sydney, Sydney, Australia; 2:Department of Pathology, Christchurch School of

Medicine, Christchurch, New Zealand.

Liver sinusoidal endothelial cells are perforated by 100nm fenestrations. We have
previously shown that ageing is associated with a reduction in the frequency of
fenestrations (known as defenestration). These changes have implications for a wide
range of age-related diseases.1 One protein that is associated with fenestration
formation is caveolin-1. Caveolin-1 is found in vesicular invaginations on the plasma
membrane and is particularly abundant in endothelial cells. It is known to play a key
role in endothelial vesicular trafficking, signal transduction and vascular
permeability.2

In this study we have explored the relationship between liver sinusoidal endothelial
cell expression of caveolin-1 and age. Understanding the underlying mechanisms of
defenestration could provide means to pharmacologically modify fenestrae and novel
ways to treat several age-related diseases

In this study human tissue from our tissue bank of cadaveric liver specimens was
processed for immunohistochemistry. Microwave antigen retrieval techniques were
employed.3 The primary antibody was caveolin-1 (1:200, Santa Cruz) was and the
secondary antibody was anti-rabbit IgG (1:800).

Liver samples from 21 adult (aged 15-64 years) and 27 old (aged over 65 years) were
studied. There was an increase in hepatic caveolin-1 expression (odds ratio 3.6,
p<0.04) which appeared to be secondary to both increased hepatocellular and liver
sinusoidal endothelium staining.

These results suggest that there is increased caveolin-1 expression in the liver sinusoid
with age. Increased expression of liver sinusoid endothelial caveolin-1 has also been
reported with liver disease where defenestration also occurs.4 These results suggest
that caveolin-1 expression may be a marker of defenestration. Understanding the link
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between defenestration and caveolin-1 expression may provide further insight into the
pathogenesis of age-related defenestration.
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2 Frank et al. Arteriosclerosis, Thrombosis and Vascular Biology 23, 1161-8 (2003).
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Coordinating respiration and nutritive swallowing in the first year of life.
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This study monitored the maturation of respiratory and swallowing coordination
during feeding in healthy term human infants through the first year of life which has
never before been documented. Over 15,000 swallows were obtained from ten term
infants monitored during their first year of life. Assessments were made during breast
or bottle feeds within the first 48 hours of life and again at one, two, three and four
weeks, two, three, six, nine and 12 months of age. Swallows were categorised into
five respiratory phase categories and expressed as percentage frequency of occurrence
of all swallows (for each infant for every age) prior to statistical analysis. For the
group of infants, an average of 64.34% of swallows were followed by expiration
(irrespective of age): an adult-like characteristic. Pre- and post-swallow expiration
(mid-expiratory swallows) was the dominant pattern of breathing-swallowing
coordination within the first 48 hours (mean of 44.11%). Mid-expiratory swallows
declined over time such that only an average of 23.93% of swallows occurred in this
category and 50.44% at the inspiratory-expiratory cusp by 12 months. These data
suggest that while post-swallow expiration is a robust feature of breathing-swallowing
coordination during feeding in healthy infants from birth, a shift in the pattern of
breathing-swallowing coordination occurs after one week of postnatal feeding
experience.

Gene and protein expression changes induced by chronic exposure to the

antidepressant paroxetine. MA Kennedy,
1
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Our current understanding of the mechanisms underlying patient responses to, and
therapeutic actions of, antidepressants is poor. In order to better understand these
aspects of drug action, and to determine whether inter-individual genetic differences
may contribute to the observed variability in responses, we are exploring the
molecular effects of antidepressants in neurons and brain. tissue. For this purpose we
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have exposed cultured neurons (derived from mouse embryonic stem cells) and
laboratory rats to the selective serotonin reuptake inhibitor paroxetine. Microarray and
proteomic methods were applied to identify genes and proteins undergoing
differential expression as a result of chronic (12 day) exposure to paroxetine. Several
proteins and genes with synaptic or brain-specific functions were identified in this
screen, and the observed expression changes are currently being validated by real-
time quantitative PCR and immunoblotting analysis. Expression changes identified in
this screening approach may be relevant to antidepressant function and individual
drug responses or they may be unrelated bystander effects, and it is necessary to
further evaluate the specificity and relevance of the observed expression changes.
However, it is possible that a subset of the novel candidate genes and proteins
identified here may contribute to the therapeutic effects of paroxetine or provide
pharmacogenetic insights into treatment of depression and related illnesses.

Pitch and loudness effect on the electroglottographic measures in voice patients.
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Electroglottography (EGG), which monitors changes of glottal contact during
phonation, has been found useful in detecting abnormal laryngeal behaviours. Since
dysphonic patients tend to exhibit limited dynamic range across frequencies and their
laryngeal stability may differ from that of normal speakers, examining how pitch and
loudness affect EGG measures, such as open quotient (OQ) and speed quotient (SQ),
in voice patients will help identify the source of dysphonia. Forty-five subjects (28
females and 17 males), randomly selected from patients seen in a voice clinic over a
one-year period, were asked to sustain vowels in four different conditions: habitual
loudness at comfortable, high, and low pitch and maximum loudness at habitual pitch.
Results of one-way Repeated Measures Analysis of Variances on the male data
revealed a significant condition effect for both SQ [F(3, 44) = 2.899, p = 0.046] and
OQ [F(3, 44) = 4.001, p = 0.013]. Post-hoc tests revealed that the high-pitch condition
had a significantly lower average SQ than both normal-pitch and maximum loudness
conditions while the maximum loudness condition had a significantly lower average
OQ than both normal-pitch and high-pitch conditions. No significant condition effect
was found in females. Findings from further analysis of data obtained from patients
who were classified as one of the three diagnostic groups, namely, “mass lesion”,
“hyperfunctional voice with no detectable lesion”, and “glottal incompetence with no
sign of lesion or vocal hyperfunction”, suggest that voice patients with lesions or
vocal hyperfunction tend to vary laryngeal vibratory patterns by pitch and loudness.
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Hyperglycaemia is prevalent in critical care, and tight control can reduce mortality by
29–45%. Targeted control of glucose levels in critical care patients relies on frequent
fitting and prediction of a patient’s modelled insulin sensitivity, SI. This parameter
varies significantly in the critically ill due to the evolution of their condition and drug
therapy. This research presents a stochastic model of the SI variation that enables
better prediction and control of glucose levels.

A three-dimensional stochastic model of SI variability is constructed using
retrospective data from 18 long term critical care patients. The stochastic behaviour of
the hourly variation in fitted SI is a function of its magnitude over the physiological
range. The three-dimensional model permits the stochastic parameter behaviour to
match the retrospective data without having a known distribution forced upon it. The
stochastic model defines the distribution of blood glucose levels one hour following a
known insulin and/or nutrition intervention, and thus enables more knowledgeable
and accurate prediction for glycaemic control.

Across the 18 patients, 454 out of 460 measurements (98.7%) were within the 0.95
probability interval the stochastic model produces. The stochastic model is a tool to
assist clinical glycaemic control intervention using currently developed glucose-
insulin models and control protocols. In particular, the probability interval generated
in predicting patient response to insulin further prevents hypoglycaemic episodes and
provides tighter predictive control. The model also enables “virtual patients” to be
generated for Monte Carlo simulation of new control protocols, overcoming the need
to use limited numbers of clinical trials available for study.

Model-based assessment of insulin resistance in broad populations. J Geoffrey
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Insulin resistance is a major risk factor for type-2 diabetes and cardiovascular disease
and its early diagnosis can significantly reduce further complications. Hence, there is
a great need for simple, accurate assessment of this marker in broad populations to
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enable early intervention and regular quantification of changes due to clinical
intervention.

A physiological three compartment model of the glucose/insulin metabolism is fit to
euglycaemic-hyperinsulinaemic clamp data (N=195) to assess the metabolic
information it can provide during steady and transient states. The insulin model
consists of two differential equations modelling the main transports and losses of
insulin in plasma and interstitium. The glucose model describes the pharmacokinetics
of plasma glucose, dependent and independent of insulin.

Based on the results of this study, a new dynamic model-based insulin sensitivity test
is proposed. The objectives for the test are: short duration, simple protocol,
physiological dosing and low cost, with high accuracy. Pancreatic insulin secretion is
estimated by plasma C-Peptide concentrations. Simulations on clamp trial data are
used to assess the performance of this method.

Clamp data validation yielded mean errors of 7%. The model-based insulin sensitivity
parameter, SI, correlated r2=0.96 in steady state and r2=0.88 at a transient state.
Simulations of the proposed insulin sensitivity test resulted in correlations with clamp
assessed ISI of r2 > 0.80. These results are significantly better than similar attempts in
the literature.

The model is able to effectively capture all the dynamics of the euglycaemic-
hyperinsulinaemic clamp. The model-based insulin sensitivity parameter highly
correlates to the equivalent ISI from the clamp. This result led to the development of a
new simple test to assess insulin resistance, applicable in clinical settings and broad
population studies. First simulations show promising, highly correlated results.

The Christchurch Tissue Bank: a biorepository for cancer research. Helen R
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Breakthroughs in the understanding of cancer biology, and the development of novel
treatments are increasingly dependent on accessing human cancer tissues with their
associated clinicopathological data. The Christchurch Tissue Bank (CTB) has been
established to meet this need, by developing a central repository of consented cancer
tissues for genomic and proteomic studies. It is a collaboration involving staff from
the Christchurch School of Medicine and Health Sciences and the Canterbury District
Health Board. The CTB operates to international biorepository standards but must
also comply with New Zealand’s ethical, legal and cultural requirements.

The development of tissue banking is reported, including the number and type of
samples collected. Samples have been banked from more than 2000 donors. Our
consent form has evolved over time with new ethical guidelines and cultural
consultation. Donor options have been added to allow some choice in how the gifted
tissue may be used. Most donors (99.6%) consented to allow access to medical
records, 98.3% to their tissue being sent overseas to research collaborators, and 97.4%
to their tissue being used in research with commercial collaborators. Since this option
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became available and regardless of ethnicity, 35.6% of donors, requested sample
disposal with a karakia, at the end of a study. A secure relational database of all tissue
and associated clinicopathological data within the bank is maintained to protect
patient privacy, facilitate the optimal matching of tissue to research projects and
provide an auditable trail from donation to allocation.

The CTB is successfully providing quality tissue samples for cancer research whilst
appropriately addressing ethical, legal and cultural aspects of their collection.
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Currently, optical microscopy techniques are the primary method for cell visualization
and microscale features have traditionally been used for diagnosis and classification.
However, because the differences in characteristics can be subtle, accurate
investigation can be challenging and ambiguous. Resolution limits due to the
wavelength of light used in optical microscopy cause finer details to be neglected,
which if utilised could provide more accurate characterisation.

The atomic force microscope (AFM) is a probing-based instrument enabling surface
imaging of living biological systems and their components at high resolution and in
real time. Using the nanoscale capabilities of the AFM, a detailed understanding of
cell topography can be resolved. Furthermore, when incorporated with a Biochip
platform designed to position cells at known locations for single-cell studies using
microelectrodes, a rapid and organised process for identification and characterisation
is introduced.

Pituitary cells were prepared as a single cell suspension in culture medium by
standard methods. A biochip platform for the precise trapping of cells using
microelectrodes was developed. The biological cells were transferred to the platform
and imaged by AFM. Particular focus of this study was utilizing the AFM to image
the fusion pore at the cell membrane, through which hormones are released from the
cell interior to the peripheral circulation and subsequent transport to the target organ.
Pores in the cell membrane were observed in characteristic clusters. The increased
information on cell behaviour will yield a better understanding of the secretion of
hormones from the pituitary gonadotroph cell.

Genetic polymorphisms as predictors of clinical outcome after acute myocardial

infarction. Barry R Palmer, Teresa E Baird, Richard P Collins, Anna P Pilbrow,

Lorraine Skelton, Chris M Frampton, Tim G Yandle, A Mark Richards, Vicky
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Medicine, Christchurch School of Medicine & Health Sciences, University of

Otago, Christchurch

Genetic association studies have shown potential for defining at-risk patient groups
and may allow risk stratification to occur well before the onset of serious heart disease
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symptoms. Studies aimed at defining a selection of genetic polymorphisms with
predictive value for clinical outcome after myocardial infarction (MI) using DNA
samples from 985 post-MI (PMI) patients are in progress. The PMI cohort was
recruited between November 1994 and June 2001, 78.4% of patients were male and
the mean age of patients of 62.2 years. DNA samples from the PMI cohort have been
genotyped for polymorphisms from 7 candidate genes, implicated with a role in heart
disease. Polymorphisms in the angiotensin converting-enzyme (ACE intron 16 I/D),
aldosterone synthase (CYP11B2 C-344T) and AMP deaminase I (AMPD1 C34T)
genes have significant univariate associations with survival in the PMI cohort. PMI
patients with at least one copy of the ACE gene D allele had twice greater covariate-
adjusted mortality after MI than those with II genotype (p=0.047). PMI patients
homozygous for the CYP11B2 –344T allele had 3 times lower covariate-adjusted
mortality after MI than those with CC or CT genotype (p=0.005). PMI patients with
the AMP deaminase I T34 allele and a previous history of MI were at greater risk of
death (p<0.001). Hazard ratios for these genetic predictors compare favourably with
established predictors such as age, plasma N-terminal brain natriuretic peptide levels
and left ventricular ejection fraction. This suggests genetic profiling may ultimately
assist in improved targeting of treatment to individuals.

Glial activation precedes neurodegeneration in ovine Batten disease, begins
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Batten disease (neuronal ceroid lipofuscinoses NCLs) are fatal inherited
neurodegenerative diseases of children characterised by brain atrophy, and the
accumulation of lysosomal storage bodies containing mainly a single protein. Little is
known of the pathogenesis and traditional ideas are based on observations in humans,
made after the development of clinical signs.

Animal forms of Batten disease include a flock of affected sheep with pathology
closely resembling that seen in humans. The development of preclinical CNS
pathology was studied in these sheep, by comparing a series of 12 age-matched
affected and control brains, 6 prenatal and 6 after birth.

Differences noted in affected brains were: 1. Perivascular macrophages were more
activated 130 days after conception. 2. Astrocytes were activated in affected grey and
white matter at this age, microglia were activated in affected grey matter at birth, and
MHC II activated glia detected only 12 days after birth. 3. Focal clusters of activated
microglia were evident in outer layers of affected occipital and somatosensory cortical
regions at only 12 days. Glial activation was not seen in control brains.

Glial activation was progressive, regionally defined, and preceded the degeneration of
different cortical layers and brain areas, foremost affected being regions associated
with clinical symptoms. Widespread generalized neurodegeneration followed. The
peri-natal onset of glial activation suggests that glia may be central to NCL
pathogenesis, which begins during brain development. Storage body accumulation
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was more evenly spread across regions at all ages, suggesting that neurodegeneration
and storage body accumulation are independent manifestations of disease.

Vitamin D analogues for the treatment of bone disease outcomes in chronic
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Bone disease is a universal complication of chronic kidney disease (CKD) and
reduces quality of life. However, treatment with vitamin D to ameliorate
musculoskeletal morbidity causes hypercalcaemia, and tissue calcification. We used
systematic review methods to examine the benefits and harms of vit D treatment in
CKD.

A comprehensive literature search was conducted for all randomised controlled trials
(RCTs) of vit D in CKD. Data were extracted for mortality, bone-related outcomes,
hypercalcaemia, hyperphosphataemia, and parathyroid hormone (PTH). Treatment
effects were summarised as a relative risk (risk ratio, RR) or standardised mean
difference (SMD) with 95% confidence interval (CI).

Sixty-five of 1,272 articles identified were eligible. Eighteen compared vit D with
placebo, and 11 compared newer vit D with placebo or another vit D. No beneficial
effect of treatment on mortality, fracture, or bone pain for any comparison was found.
Any vit D reduced the end of treatment PTH concentration (9 RCTs, 350 patients,
SMD -0.53; 95% CI, -0.77 to -0.29) at the expense of increased episodes of
hypercalcaemia (9 RCTs, 540 patients; RR 2.55; 95% CI 1.36 to 4.81) and
hyperphosphataemia (2 RCTs, 82 patients; RR 2.84; 95% CI 1.13 to 7.13). The newer
vit D analogues also suppressed PTH secretion (3 RCTs, 163 patients; SMD -0.52;
95% CI -0.84 to -0.21) but without increasing the risk of hypercalcaemia (3 RCTs,
163 patients; RR 5.13; 95% CI 0.57 to 46.29).

A cautious recommendation for the use of the newer vit D sterols to reduce treatment
related toxicity is made until further, larger trials are completed.

Association of angiotensinogen M235T and T174M gene polymorphisms with

mortality in heart failure. Anna P Pilbrow, Barry R Palmer, Chris M Frampton,
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The renin-angiotensin system contributes to adverse ventricular remodelling in heart
failure (HF) patients. Two polymorphisms of the angiotensinogen gene (AGT M235T
and T174M) have been individually associated with elevated levels of plasma AGT,
hypertension or left ventricular hypertrophy. The aim of this study was to investigate
association of these polymorphisms, separately and in combination, on clinical
outcome in HF patients admitted to Christchurch Hospital.
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In HF patients genotyped for AGT M235T (n=451) and T174M (n=448)
polymorphisms, interactions between genotype, hormonal prognostic markers,
echocardiography measures and clinical outcome were investigated. Mortality was
recorded over a median 4.2 years follow-up. Patients carrying the 235TT genotype

(n=84) were 3 years younger at admission (age±SEM: MM, 76.0±0.8; MT, 74.1±0.8;

TT, 71.6±1.3 p=0.011) and, in those with documented hypertension, diagnosis was

made 8 years earlier than other patients (age±SEM: MM, 54.2±1.9; MT, 55.1±1.9;

TT, 46.0±3.6 p=0.038). Patients carrying one or more 174M alleles (n=93) were more
likely to have a previous history of HF (p=0.044) and had higher mortality (p=0.060)
compared with 174TT homozygotes (n=355), despite having significantly better
cardiac function as indicated by echocardiography. Patients with ‘high-risk’
haplotypes (AGT 235TT combined with either 174TM or MM) had a 1.8-fold
(95%CI: 1.25-2.64) increased risk of dying during the follow-up period. These
haplotypes predicted mortality independently of established risk factors, including
neurohormonal status. The percentage of deaths that could be attributed to ‘high-risk’
AGT haplotypes in this HF cohort was 21%. This study indicates an association
between the AGT polymorphisms, M235T and T174M, and increased mortality in
HF.
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C-type natriuretic peptide (CNP), acting via its specific receptor NPR-B, is an
important regulator of endochondral bone growth. We have recently identified a
stable product of proCNP, amino-terminal proCNP (NT-proCNP), which unlike CNP
is readily measurable in human and ovine plasma. Hypothesizing that plasma NT-
proCNP concentrations reflect in part CNP synthesis within growth plates of rapidly
growing cartilage, we studied levels of CNP forms in both children and lambs and
related these to age, growth velocity and biochemical markers of bone turnover.
Plasma NT-proCNP levels were elevated at birth and fell progressively with age.
Significant associations between plasma NT-proCNP and height velocity (r2=0.32,
p=0.005), plasma alkaline phosphatase activity (ALP, r2=0.30, p<0.001), and Type 1
collagen C telopeptide (r2=0.11, p=0.013) were identified in children (n=60) aged 5 to
18 years. In longitudinal animal studies, elevated plasma concentration of NT-
proCNP in 1 week old lambs (61.7 + 1.9 pmol/L, n = 24) fell progressively to mature
adult levels (26.7 + 0.9 pmol/L, p<0.001) at age 27 weeks. Plasma NT-proCNP
showed a highly significant association with ALP (r2=0.89, p<0.001) and metacarpal
growth velocity (r2=0.31, p<0.001). Glucocorticoid administration (dexamethasone
0.25mg/kg/day for 15 days), a treatment known to inhibit cartilage proliferation,
reduced metacarpal growth elongation (p<0.001) in 4-week-old lambs (n=8) and
markedly lowered circulating NT-proCNP levels (p<0.001) during the treatment
period. In summary, NT-proCNP levels in blood show a strong association with
growth velocity and markers of bone formation and may well serve as a useful marker
of growth plate activity in humans and other mammals.
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Methadone maintenance is the most widely used treatment for opiate addiction in
pregnant women. However, despite a large number of proven benefits associated with
methadone maintenance, the teratological effects of this drug on the developing foetus
are poorly understood. To examine the effects of prenatal methadone exposure on
infant health and neurobehavioural development and in particular, whether a
relationship exists between maternal methadone dose and infant outcomes, a regional
cohort of 73 mother-infant dyads were recruited from the Canterbury region. This
cohort consisted of two groups; 41 of these dyads were recruited consecutively from
the CADS methadone maintenance programme, and 32 were randomly identified non-
methadone exposed controls. Prior to birth, all pregnant women completed an
extensive structured interview covering areas such as pregnancy history, physical and
mental health and licit and illicit drug use. Following birth, clinical data and hospital
information on each child was collected. At around 42 + 1 week gestation infants
underwent a comprehensive, neurobehavioural evaluation using the NICU Network
Neurobehavioural Scale (NNNS). Results revealed significant (p<0.05) differences
between the two groups with methadone exposed infants tending to be lighter, shorter,
have a smaller head circumference at birth and a longer duration of hospital stay.
Exposed infants also had a lower mean gestational age at delivery, as opposed to their
control counterparts. On the neuobehavioural (NNNS) assessment methadone
exposure was significantly (p<0.05) related to increased infant dysregulation, poorer
sustained alertness, higher excitability, increased arousal and a tendency to habituate
less well. More refined analyses also provided support for the presence of a dose-
response relationship with several neurobehavioral component measures showing
significance (p<0.05). These findings support the presence of high levels of
behavioural disorganisation amongst infants prenatally exposed to methadone and
offers evidence that a dose-response relationship between methadone exposure and
adverse neurobehavioural outcome does exist.
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Atrial (ANP) and Brain (BNP) natriuretic peptides are hormones that protect against
the adverse changes in heart structure and function known as cardiac remodelling.
The Npr-1 receptor mediates both ANP and BNP bioactivity, and mice that lack the
Npr-1 gene exhibit cardiac remodelling. We have observed that Npr-1 knockout (KO)
mice have decreased survival during gestation and the neonatal period, proposing a
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previously unrecognized role of the natriuretic peptides in fetal cardiac development.
Cardiac anatomy and gene expression profiles were compared in Npr-1 KO and wild-
type (WT) hearts at three key time points in cardiac development, 12.5 and 15.5 days
post coitum (dpc) and neonatal day one, in male and female mice (n=6 per group).
Npr-1 KO mice had significantly larger hearts from 15.5 dpc (p<0.05). Microarray
analysis on 22k oligo arrays indicated the altered gene expression of at least 3,000
genes (p<0.05), including genes involved in cardiac structure, developmental axis
formation, regulation of transcription, cell proliferation and hypertrophy. The extent
of altered expression of selected cardiac and developmental genes was further
investigated through real-time PCR analysis. ANP expression was seen to be
significantly increased in Npr-1 KO mice from 12.5 dpc (p<0.001), similar trends
were observed for BNP expression. Interestingly, the cardiogenic transcription factors
investigated (Mef2A, Mef2C, GATA-4 and GATA-6), were all down regulated at
12.5 dpc, with relative over-expression observed at 15.5 dpc. In summary, in addition
to their well-characterised cardioprotective effects, the natriuretic peptide family
appears to interact extensively with several signalling pathways regulating cardiac
development.

This research is funded by grants from the National Heart Foundation of New Zealand.

Outcomes of Christchurch Early Intervention for Psychosis Service. Mark A

Turner. Totara House, Mental Health Division, Canterbury District Health

Board, Christchurch.

Early intervention for psychosis (EIP) is a relatively new approach to managing and
ameliorating the potentially devastating impact of psychosis in bipolar disorder,
schizophrenia spectrum disorders and other psychoses. Internationally, little research
has been published on the effectiveness of EIP Services. The present study examines
the outcomes of 180 patients with first episode psychosis consecutively accepted to
Totara House EIP service. Patients are assessed on a range of psychometric
instruments at baseline, twelve months and discharge.

Overall, clients who remain in the service for a minimum of twelve months had a
significant improvement in: i) symptoms, as assessed by the Positive and Negative
Syndrome Scale (PANSS) t(99) = 8.21; p<0.001 ii) quality of life, as assessed by the
Heinrichs Quality of Life Scale (QLS) t(95) = -3.88; p<0.001 iii) functioning as
assessed by the Health of the Nation Outcome Scale (HoNOS) t(96) = 8.42; p<0.001
and Global Assessment of Functioning (GAF) t(100) = -10.07; p<0.001. In addition,
those people with a long duration of untreated psychosis at baseline had significantly
poorer outcomes at discharge, while those with a diagnosis of schizophrenia spectrum
disorder did not.

These results suggest that although improvements can be made to the level of
symptoms, quality of life and general functioning of those with first episode psychosis
while in treatment, those with a long duration of untreated psychosis generally have a
poorer outcome. Efforts to decrease duration of untreated psychosis may lead to
greater improvements for this challenging population.
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Vitamin C is essential for neutrophil apoptosis. Implications for the resolution of

inflammation and death by scurvy. Margret CM Vissers. Free Radical Research

Group, Pathology Dept., Christchurch School of Medicine and Health Sciences,

Christchurch.

Vitamin C (L-ascorbic acid) is a versatile antioxidant essential for life. Humans
require dietary intake to maintain good health, and deficiency leads to the
development of scurvy. The devastating symptoms of this disease are thought to result
from decreased collagen hydroxylation by the Fe-containing hydroxylases that require
ascorbate as a co-factor, although this remains unproven. Tissue levels of ascorbate
vary, and high intracellular concentrations indicate an important function.
Neutrophils, the primary defence against micro-organisms, maintain high ascorbate
concentrations, but its role in these cells has never been determined.

In this study I show that ascorbate profoundly affects neutrophil apoptosis. Using
Gulo -/- mice, that are unable to synthesise ascorbate, I found that apoptosis was
prevented in ascorbate-deficient neutrophils. Both spontaneous apoptosis and
phosphatidylserine (PS) exposure in stimulated neutrophils were inhibited. Initially
there was an increase in cell survival, but within 24h cell death occurred by necrosis.
Neutrophils lacking ascorbate had elevated levels of the transcription factor hypoxia-

inducible factor (HIF)-1α, the primary oxygen sensor that also inhibits neutrophil
apoptosis under hypoxic conditions. This factor is regulated by Fe2+-dependent
hydroxylases requiring ascorbate for optimal activity.

My results indicate that up-regulation of HIF-1α in ascorbate-deficient neutrophils
blocks apoptosis under normoxic conditions. Protection of neutrophil apoptosis
therefore represents a critical role for vitamin C. Widespread neutrophil necrosis in
ascorbate deficiency provides a new explanation for the devastating symptoms of
scurvy, suggesting that this, rather than lack of collagen hydroxylation causes the
breakdown of extracellular matrix collagen.

Role of NADPH oxidase – derived oxidants in neutrophil apoptosis. Rachel
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When neutrophils ingest bacteria by phagocytosis the active NADPH oxidase
complex is assembled, generating large amounts of reactive oxygen species to
facilitate bacterial killing. After the infection is cleared neutrophils undergo apoptosis
(programmed cell death), whereby macrophages ingest the neutrophils before they
release their cytotoxic contents. The pathways leading to apoptosis following
phagocytosis are currently unclear. It is proposed that oxidants derived from the
NADPH oxidase have a fundamental role, but there are conflicting reports. The
objective of our study was to use diphenyleneiodonium (DPI), an inhibitor of the
NADPH oxidase, and neutrophils isolated from an X-linked gp91phox knockout mice
with a non-functional NADPH oxidase to determine exactly what role NADPH
derived oxidants have in the execution and resolution of apoptosis. We show a 3.5-
fold increased uptake of phagocytic neutrophils by human macrophages does not
occur when the NADPH oxidase is not functional. Oxidants derived from the NADPH
oxidase trigger exposure of a 4-fold increase in expression of surface marker
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phosphatidylserine, which is critical for the clearance of apoptotic cells. The
phosphatidylserine exposure and macrophage uptake is not caspase-mediated, indeed,
we show that NADPH-derived oxidants actually reduces caspase activity 2-fold as
assessed by enzyme assays and immunofluorescence. These results may help to
explain the formation of granuloma in chronic granulomatous disease (CGD), a
human condition wherein patients have a defect in their NADPH oxidase. Their
inability to generate oxidants may result in impaired neutrophil apoptosis and
clearance leading to a dysfunctional inflammatory response.

Clinical trials of active and adaptive insulin and nutrition control to control

hyperglycaemia in critically ill patients. XW Wong,
3
 JG Chase,

1
 GM Shaw,

2
 J

Lin,
3
 T Lotz,

3
 and CE Hann.

4
 1:Department of Mechanical Engineering,

University of Canterbury, Christchurch School of Medicine and Health Science,

University of Otago, Christchurch; 2:Department of Intensive Care,

Christchurch Hospital, Christchurch School of Medicine and Health Science,

University of Otago, Christchurch; 3:Department of Mechanical Engineering,

University of Canterbury, Christchurch; 4:Department of Mechanical

Engineering, University of Canterbury, Christchurch.

Stress-induced hyperglycaemia caused by increased hepatic glucose production and
insulin resistance is prevalent in intensive care, impairing the immune response.
Nutritional support regimes with high glucose content further exacerbate the problem.
Tight glucose control can reduce mortality by up to 45% if levels are kept below
6.1mmol/L. This research develops an adaptive control algorithm with variable
insulin and nutritional inputs for targeted glucose control of critically ill patients.
Clinical trials are performed for verification.

Proof-of-concept clinical trials were conducted on intubated, insulin-dependent
Christchurch ICU patients (n=7). A target 10-15% reduction in glucose level per hour
for a desired glucose level of 4-6mmol/L was set. 43% and 91% of glucose targets
were achieved within ±5% and ±20% respectively for a one-hour prediction window.
The mean error was 8.9% (0.5mmol/L), with an absolute range [0, 2.9] mmol/L.

All large target errors were attained at low glucose levels and are attributable to
sudden changes in patient physiology, rather than systemic model deficiencies. Target
errors are consistent with and explainable by the published sensor error distributions.
End glucose levels were 40% lower than their starting values. The results show that
intensive glucose management insulin therapy and nutrition control not only reduced
absolute glucose levels, but also the severity of fluctuation in glucose values even
with significant inter-patient variability and time-varying physiological condition.

Trials spanning longer periods of time are in development to verify the long-term trial
simulations performed and to test the adaptability of the controller. Clinically, these
results indicate potential in clinical use to reduce ICU mortality as well as reduce risk
of severe complications.
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Choosing the Right Radiocolloid for Breast Sentinel Node Biopsy—A

Randomised Comparison of 
99m

Tc Antimony Trisulphide and 
99m

Tc Rhenium

Sulphur Colloid. B Allen,
1
 I Campbell,

1
 H Warren-Forward,

2
 J Scarlett.

1

1:Waikato Hospital, Hamilton, New Zealand; 2:University of Newcastle,

Callaghan, Australia.

Introduction: A number of radiotracers and techniques have been proposed in
lymphoscintigraphy node mapping to assist with sentinel lymph node biopsy in breast
cancer patients with the long-term prospect of avoiding unnecessary regional node
dissection. There has been a trend towards different countries adopting a particular
radiotracer and technique based on arguments relating to particle size and injection
volumes. This study is the first randomised trial of two different techniques used in
the women.

Aim: To compare and evaluate the tracer performance of two widely used
radiocolloid preparations and injection volumes for lymphoscintigraphy detection in
patients with invasive breast cancer.

Methods: A prospective study was performed on 60 women diagnosed with invasive
breast cancer requiring axillary node dissection. Lymphoscintigraphy involving
peritumoral injection of 0.9ml – 1.2ml filtered 99mTechnetium Antimony Sulphide
(AS) and 2.4ml - 3.2ml unfiltered 99mTechnetium Rhenium Sulphur colloid (SC) on
separate days 15 and 90 minutes post injection was performed prior to surgery.
Sentinel lymph node biopsy was then performed using a gamma probe and blue dye
localisation. The radiotracer used first was randomly assigned.

Results: On lymphoscintigraphy sentinel lymph nodes were identified in 98.3% of
low injection volume AS cases and demonstrated a more rapid peak lymph node
uptake compared with SC. Larger particle size and injection volume SC
lymphoscintigraphy studies demonstrated a SN in 100% of cases. A larger total
number of axillary basin lymph nodes were identified on delayed lymphoscintigraphy
using SC (179) compared with AS (137). Overall 18/60 (30.0%) of patient SC studies
demonstrated IM node radiocolloid uptake compared with 7/60 AS studies (11.6%).
No patients demonstrated AS IM uptake only where as 11/60 (18.3%) of SC studies
showed IM uptake only.

Conclusion: Contrary to expectation and in spite of slower tracer uptake, the larger
particle size unfiltered SC demonstrated a greater number of nodes on
lymphoscintigraphy and appears better at identifying IM nodes than AS. This may be
due to the larger injection volume used. The clinical relevance of these findings needs
further investigation.
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Management of In-Stent Restenosis in the Drug- Eluting Stent Era. OI

Omoregbe, M Menon, I Mirza, S Collins, CM Nunn, GP Devlin. Department of

Cardiology, Waikato Hospital, Hamilton, New Zealand.

Background: The management of in stent restenosis (ISR) following percutaneous
coronary intervention is difficult. Drug–eluting stents (DES) show promise in this
clinical setting. We report on the impact of DES on the management of symptomatic
ISR at Waikato hospital New Zealand.

Variable DES

(N=31)

Controls

(N=49)

Age 63 yrs 61 yrs

Male 79% (22) 60% (29)

DM 19% (6) 16% (8)

Lesion/Stented -
length

22mm

(± 11.2)

20.1mm

(± 7.8)

Vessel size 2.92 mm

(± 0.34)

3.0mm

(± 0.6)

Methods: Retrospective chart review of patients treated with DES for ISR from
1/7/02 until 30/6/04.Outcomes were compared with historical controls managed
percutaneously from 1/7/00 -30/6/02. The primary outcomes was further presentation
with symptomatic ISR.

Results: A total of 34 procedures in 31 patients were performed in the DES group
compared to 52 in 49 patients in the controls (61% managed with balloon angioplasty,
39% further bare metal stent insertion). The groups were well matched for predictors
of restenosis (Table 1). IIbIIIa receptor blockers were administered to 1 in 4 patients
in each cohort. At follow-up (median 12.5 months DES v 16.3 months control) one
patient in each group had died. Whilst readmission with chest pain was reduced by
30%, it was common in both groups (26%(8) DES v 37% (18) controls (p=ns). A
strong trend was however noted towards reduction in symptomatic re-ISR with a 57%
relative risk reduction (13%(5) DES v 26% (14) control (p=0.12).

Conclusion: Despite the limitations of small sample size, DES appear to have
impacted positively on the management of ISR in clinical practice. However
representation to hospital still occurs in 1 in 4 cases with further restenosis noted in 1
in 10 patients.

Suture Versus Staple for Fixation of Mesh in Incisional Hernia Repair—An

Experimental Study in Rats. RS Dhillon, RM van Dalen; Waikato Hospital,

Hamilton, New Zealand.

The incidence of incisional hernia has been reported to be between 11 and 20% in
patients post laparotomy. While some incisional hernias remain asymptomatic, others
are associated with pain, and are at risk of hernia incarceration and strangulation.
Prosthetic mesh is now commonly used to repair incisional hernias and has been
shown to be superior to suture repair techniques in a large prospective multi-centre
trial. Despite this, the recurrence rate of primary mesh repair of incisional hernias has
been reported to be as high as 38%.
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Mesh migration as a result of inadequate fixation is a commonly cited reason for
failure of mesh repair of incisional hernias. The fixation of mesh using either sutures
or surgical staples has been studied in mesh repair of inguinal hernias, however the
difference in strength of mesh fixation using these two methods has not been
established for incisional hernia repair. This experimental study in euthanased rats
aims to compare the fixation strength of mesh using sutures and surgical staples.

A midline laparotomy incision was made in twenty euthanased adult male Sprague-
Dawley rats. Mesh was placed over the incision with at least 1.5 cm overlap from
each incision edge. The mesh was anchored in place at a fixed distance from each
incision edge using either four 3.5mm Ethicon staples or four 3/0 interrupted Prolene
sutures in each group. A modified 3.5mm Hasson port device with a surgical glove
attached to the end was introduced into the abdomen from a lateral abdominal wall
puncture. Fluid was infused into the device for measuring the pressure required to
disrupt the mesh. The Hasson port was attached to an IVAC syringe pump for
infusion and a VT Gas Flow Analyzer via a three way connector, which was attached
to a computer interface to measure and graph the pressure required for mesh
disruption. The time to place and secure mesh in the suture and staple groups were
also recorded.

There was no statistically significant difference (p=0.83) in the pressure required to
disrupt the mesh between the two groups, 101±12 mmHg in the suture group
compared with 102±14 mmHg in the staple group. Staple fixation was 9.7 times faster
compared with suture fixation, 291±42 sec for suture versus 30±8 sec for staples
(p<0.001). In the suture group, 17/20 sutures disrupted laterally and 16/20 in the
staple group. The study had a calculated power of 94% assuming 15 mmHg pressure
difference at a 5% significance level. This study concludes that the early strength of
fixation of mesh for incisional is equal using both sutures and staples however staple
fixation is much faster. The reason for early failure of mesh fixation may relate to
other factors such as inadequate mesh size, inadequate hernia reduction, patient
comorbid factors as well as possible suture and staple “cut out” during movement.
Early mesh migration due to inadequate fixation of mesh using either method is
probably not the major reason for early failure.

Systolic Murmurs in Adults: Beware the Guidelines! The Waikato

Asymptomatic Murmur Study. R A Fisher, L Rademaker, G P Devlin.

Departments of Cardiology and GP Liaison, Waikato Hospital, Hamilton, New

Zealand.

Introduction: In New Zealand, Ministry of Health guidelines, based on established
ACC/AHA criteria exist for assessment of asymptomatic systolic murmurs by primary
care physicians. They recommend that adults with normal chest X-ray (CXR) and
electrocardiogram (ECG) can be reassured without further need for investigation. A
large number of these patients are, however, referred for specialist opinion.

The Waikato Asymptomatic Murmur Study assessed the applicability of these
guidelines prospectively to patients with systolic murmurs referred for cardiology
assessment.

Methods: Asymptomatic adults with a systolic murmur present for longer than one
month with normal CXR and ECG were eligible for inclusion. Patients underwent
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echocardiography (echo), with cardiologist review of the study. Studies were
categorized as normal, abnormal but not requiring cardiologist clinical review or
abnormal requiring cardiologist clinical review.

Results: A total of 253 consecutive patients were referred for a first specialist
assessment of an asymptomatic systolic murmur to Waikato hospital from 01-01-01 to
31-10-03. 78/253 (31%) patients fulfilled entry criteria with 77 undergoing echo. The
mean patient age was 59 years, with 64% female . 48% (37) had a normal echo, 35%
(27) had an abnormal echo but did not require cardiologist review. Findings in this
group were predominately mild valve lesions or left ventricular hypertrophy.
However, one in six patients (17%,13/71) had findings felt to require cardiologist
review, mostly moderate-severe valve lesions. These results were independent of
advanced age, gender or ethnicity.

Conclusion: The Waikato Asymptomatic Murmur study suggests that current
guidelines for murmur assessment may underestimate the potential for valve disease.
In particular normal CXR and ECG cannot confidently exclude important valve
disease. Conversely, 83% referred with asymptomatic murmurs could be “triaged”
with echo and avoid cardiologist review; an important observation for countries with
limited public access to specialist opinion similar to New Zealand.

Honey Stimulates Proliferation of Fibroblasts in an In Vitro Model. NR

Harcourt, P C Molan. Honey Research Unit, University of Waikato, Hamilton,

New Zealand.

Clinical trials have shown that honey is an effective broad-spectrum antibacterial
agent that has no adverse effects on wound tissues, and also provides anti-
inflammatory activity which minimizes hypertrophic scarring. Honey may offer
significant advantages to other available treatments for the management of scarring in
wound healing. This is an analysis of a laboratory study conducted to examine the
effectiveness of honey on stimulating proliferation of a fibroblast culture in vitro

culture. Fibroblasts from the Swiss 3T3-L1 cell-line were incubated with diluted
honey (0.25%) from two different floral sources and an artificial honey solution for 48
h. The cell density of fibroblast cultures was then determined by the 3 (4,5-
dimethylthiazolyl-2)-2,5-diphenyl tetrazolium bromide (MTT) assay. It showed that
exposure of cultures to natural honeys (0.25%) increased proliferation levels above
those obtained for cultures exposed to culture medium alone. Artificial honey at the
same concentration had no effect on proliferation, indicating that sugars alone in
honey could not account for stimulation. Manuka honey only had a stimulatory effect
on fibroblast proliferation in a 0.25% v/v solution, and not outside of this optimal
concentration.

The Profile of Diabetic Patients in a Rural Town in New Zealand and the Extent

of Aspirin Use. G Joshy, M Devers, D Simmons, Waikato Clinical School,

University of Auckland, Hamilton, New Zealand.

Background: The risk of a cardiovascular event in those with diabetes has been
shown to be as high as those post myocardial infarction. Aspirin is of major benefit in
the prevention of cardiovascular disease (CVD) in those with diabetes. There is
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disagreement over the use of aspirin in diabetes to those with a 15% risk calculated on
the Framingham data, to those who recommend use in all of those with diabetes aged
over 40 years. The aim of this study was to assess aspirin use among those with
diabetes.

Methods: The Waikato DHB has introduced a new, integrated approach for diabetes
services management in one rural area in New Zealand. Data has been linked from
multiple data sources including the “Get Checked” database and the Waikato
Regional Diabetes Service database. As part of this program, data on aspirin use has
been collected through a mail survey starting from March 2004.

Results: All 365 people with diabetes were invited to participate. Non response 132
(36%), no consent 17 (5%), returned mail 19 (5%). Among 180 (49%) people with
diabetes who participated in the survey to date, 5 were aged below 40, mean age 64.8
years (12.3), 45.6% male. European 66%, Maori 31%. 107 patients had year of
diagnosis in their medical records. Age at diagnosis mean(sd) of 56.1 (12.1), duration
of diabetes 9.1 (7.1). Europeans were diagnosed about 8 years later than Maori.
Metabolic and other clinical data is still being collected. Most patients (91%) were
registered with the Waikato Regional Diabetes Service database. Only 56% had
annual review under Get Checked program (64% Europeans and 50% Maori). Among
respondents, 46.9% of patients aged above 40 use aspirin including 49.5% Europeans
and 41.6% Maori. Only 3% use 300mg and 30.9% use 100mg or lesser. Among the
166 patients who had the clinical data to calculate cardiovascular risk (CVR), 45
(27.1%) had >15% CVR. Only 19 (42.2%) of the high risk patients were taking
aspirin. But 59 (48.7%) of the low-risk patients were taking aspirin. There was no
significant association between aspirin intake and CVR. (Chi-square test, p=0.4531).

Conclusion: We conclude that the aspirin usage in diabetes is not in relation to CVR.

All diabetes patients
Participated in survey

Patients with Get Checked annual review
- Europeans
- Maori

Patients aged ≥40, using aspirin
- Europeans
- Maori

CVR≥15%

Aspirin usage among CVR≥15%
Aspirin usage among CVR<15%

365
180 (100%)

101 (56.1%)
72/113 (64%)
27/54 (50%)

78/166 (46.9%)
52/105 (49.5%)
20/48 (41.6%)

45/166 (27.1%)
19/45 (42.2%)
59/121 (48.7%)

Diagnosis of Pulmonary Embolism: CTPA as a Stand-alone Investigation.
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Hamilton, New Zealand.

Objectives: To test the clinical outcome accuracy of a negative CTPA as a stand
alone investigation to exclude Pulmonary Embolism.
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Materials and Methods: 535 consecutive patients (Emergency Department and
Hospital in patients) who had CTPA (Single Slice, GE Helical Scan) were recruited
prospectively from March 2003 to September 2004. 48 patients were excluded from
the study for incomplete data (12) or had a lower limb ultrasound examination
subsequent to a negative CTPA (36). Hence the study population was 487 patients.
Each CTPA examination was read by two consultant radiologists independently. A 3
month post CTPA follow up was done in all patients by telephone interview,
interview with General Practitioners and hospital records to establish the clinical
outcome accuracy of a negative CTPA.

Results: There were 383 (78.6%) negative and 104 (21.4%) positive CTPA
examinations. Among those with a negative CTPA, 2 patients had DVT and 343
patients had no evidence of an episode of venous thromboembolism or pulmonary
embolism. At 3 month follow up, 38 patients died within the three month follow up
period and one patient’s death was attributed to suspected PE. All patients with
positive CTPA were treated with anticoagulation.

The negative predictive value is 99.1% (95% CI 97.5% - 99.7%)

Conclusion: A single slice helical negative CTPA examination excludes clinically
significant PE. No further additional imaging examination such as lower limb
ultrasound is unnecessary.

Mechano-Growth Factor (MGF) Stimulates Expression and Secretion of Brain

Natriuretic Peptide (BNP) and Improves Ejection Fraction after Myocardial

Infarct. V Carpenter, GP Devlin,
2 

KG Matthews,
1
 J Jensen,

2
 SP Stuart,

1
 PH

Goldspink,
4
 SY Yang,

3
 JV Conaglen,

2
 JJ Bass,

1
 G Goldspink,

3 
CD McMahon.

1

1:AgResearch Ltd, Hamilton, New Zealand; 2:Waikato Clinical School,

University of Auckland, Hamilton, New Zealand; 3:Royal Free and University

College Medical School, London, UK; 4:University of Illinois (Chicago), USA.

Concentrations of BNP are acutely increased after myocardial infarction (MI) and are
believed to protect the infarcted heart. The stimulus for secretion of BNP is not
known, but expression is induced by mechanical stretch. Interestingly, expression of
MGF, a splice-variant of IGF-I, is also induced by mechanical stretch. We have
previously shown that MGF improves the ventricular ejection fraction after MI.
Therefore, we hypothesise that MGF induces expression and secretion of BNP, which,
in turn, improves cardiac performance.

In experiment 1, MI was induced by occluding the left circumflex coronary artery of
sheep. Ewes received one of four protein treatments (n=6 per group) delivered into the
circumflex artery: vehicle (saline), 200 nM mature IGF-I, 200 nM MGF E domain, or
200 nM of full MGF (domains B, C, A and D of mature IGF-I plus the E domain of
MGF). Left ventricular function was assessed with echocardiography before MI
(baseline), and at days 1, 2 and 6 post-MI. Blood samples were collected at days 0, 1,
2, and 6 for assay of BNP. In experiment 2, H9C2 rat cardiomyocytes were treated
with 100 and 300 ng of MGF for 30, 60, 120 and 180 min. After treatment, mRNA
was extracted and reverse transcribed. RT-PCR was used to semi-quantify expression
of BNP.
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Cardiac ejection fraction was reduced by 40% (P<0.001) at d 1 in all sheep, but was
increased by 4% at d 6 only in sheep treated with MGF peptide (E or full peptide; at
least P<0.05). Concentrations of BNP were increased in ewes treated with the E
domain of MGF (P<0.05). Furthermore, BNP mRNA was increased after 30 min
compared with controls. We speculate that the E domain of MGF, but not mature
IGF-I, stimulates expression and secretion of BNP, which, in turn, acts to improve the
ejection fraction after MI.

Procalcitonin—A Valuable Diagnostic Marker in Meningococcal Disease.

GD Mills,
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P Reeve.

1
 1:Waikato, 2:Auckland,

3:Hutt Valley District Health Boards, New Zealand.

Background: Some patients with meningococcal disease (MCD) seeking medical
attention create a diagnostic dilemma for clinicians due to the non-specific nature of
their presentation. We have assessed the diagnostic accuracy of procalcitonin within
the emergency department (ED), to clarify its role in the evaluation of MCD.

Methods: Two overlapping cohorts have been studied. Procalcitonin levels were
measured in a cohort of patients with confirmed MCD diagnosed within the current
New Zealand serogroup B epidemic, to assess the sensitivity of procalcitonin. In the
second cohort, a large consecutively recruited ED population of febrile patients,
enabled specificity and likelihood ratios of procalcitonin to be evaluated.

Results: There were 193 patients in the MCD cohort (92 children, 101 adults). The
procalcitonin geometric mean was 10.9ng/ml with higher childhood than adult values
(22.9ng/ml vs 5.5ng/mL, p=0.01). The overall sensitivity of procalcitonin, using a
2.0ng/ml cut-off in children and 0.5ng/ml for adults, was 94% (95% CI 89-97%).
Despite the higher paediatric cut-off, a trend towards greater procalcitonin sensitivity
existed in children (96% vs 92%, p=0.30). Procalcitonin was correlated with whole
blood meningococcal load (r=0.50) and Glasgow Meningococcal Septicaemia
Prognostic Score (r=0.40). Within the cohort of 1521 febrile ED presentations, 28
patients were confirmed to have MCD. We showed a procalcitonin specificity in
MCD of 85% (95% CI 83-87%), positive and negative likelihood ratios of 6.1 and
0.08, and corroborated the sensitivity of procalcitonin (93%; 95% CI 76-99%).

Conclusions: Procalcitonin can provide an important tool in the diagnosis of patients
with MCD who present with non-specific febrile illnesses. The diagnostic accuracy
surpasses current early laboratory markers and can be used to guide patient
management decisions.
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An unusual cause of abdominal pain

Sagar Nigwekar

A 36-year-old healthy Caucasian female was evaluated for a 1-week history of mild
right upper quadrant abdominal pain. On examination, her abdomen was diffusely
tender and splenomegaly was present.

Laboratory studies were significant for haemoglobin (17 g/dL). A CAT scan of the
abdomen was obtained and is shown below.

The patient was diagnosed with polycythaemia rubra vera.

Figure 1. CAT scan of the abdomen showing portal vein thrombosis (black

arrow) and splenomegaly (white arrow)

Discussion

Portal vein thrombosis is a well-described complication of hypercoagulable states,
portal pyaemia, and liver diseases such as cirrhosis and hepatocellular carcinoma. It is
rarely seen in patients with myeloproliferative disorders such as polycythaemia rubra
vera (PRV)1 and a major thrombotic event can be a presenting feature of PRV.

Increased whole blood viscosity is the most likely cause for thrombotic events in
patients with PRV.2
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Sleep inertia and cognition

The state of impaired cognition, grogginess, and disorientation commonly
experienced on awakening from sleep has been referred to as sleep inertia. I guess we
have all noticed this. Just how bad is it and does it matter? Research in the USA on
nine healthy volunteers, who were on no medication and slept regularly for eight
hours has been recently reported. Apparently, cognitive performance immediately on
awakening from sleep was worse than performance at all subsequent points—on
average 65% of the peak performance. It returned to normal within 20 minutes to 1
hour.

Physicians, truck drivers, pilots and others please take note.

JAMA 2006;295:163–4

Calcium, Vitamin D, and the risk of colorectal cancer and fractures

Millions of post-menopausal women regularly take calcium with vitamin D
supplementation hoping that their osteoporosis and bone fracture risk will diminish.
There is also the possible bonus of a reduced risk of colorectal cancer. Well, are these
hopes realistic? Apparently not. Two reports from a large US study group, The
Women’s Health Initiative, have recently been published. 36,282 postmenopausal
women, 50 to 79 years of age, were randomised to take either 1000 mg of calcium
carbonate and 400 IU of Vitamin D or placebo. At 7 years there was no effect on the
incidence of colorectal cancer and no reduction of hip fractures. There was a small
reduction in osteoporosis measures, and an increase in the incidence of kidney stones.

N Engl J Med 2006;354:669–83 & 684–96

All you need to know about atrial fibrillation

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia, and
contributes greatly to cardiovascular morbidity and mortality. In particular, its role in
embolic stroke is well recognised. However, aspects of the management of atrial
fibrillation remain controversial.

In an excellent recent paper the authors explore these controversies. They evaluate the
evidence concerning the roles of rhythm and rate control, the definition of optimum
rate control, the need for early cardioversion to prevent remodelling, the comparison
of electrical with pharmacological cardioversion, and the selection of patients for
long-term oral anticoagulation.

In addition, more recent topics such as the roles of novel long-term anticoagulation
approaches and ablation therapy, and the potential usefulness of upstream therapy
targeting substrate development are considered. This paper is a must-read for those
interested in the management of AF. It is only one of four superb cardiology review
articles published in the 4 January issues of Lancet.

Lancet 2006;367:262–72
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Temporal artery biopsy

Temporal arteritis (TA), also known as giant-cell arteritis, is the most common
primary vasculitis, and involves large-to-medium-sized vessels, especially the cranial
branches of arteries arising from the aortic arch. A positive temporal artery biopsy is
diagnostic (100% specificity), but the sensitivity of the biopsy is relatively low at 15-
40%.

A report from Nottingham illustrates this point—in 31/37 patients there was no
change in their clinical management despite a negative biopsy result: 18 continued
with corticosteroids for >6 months with a clinical diagnosis of TA, and in 13 patients
a decision to stop steroids, or an alternative diagnosis, was made before the biopsy
result was known. Clinical judgement rules.

Bear in mind that the American College of Rheumatology recommends that 3 of 5
criteria are adequate for diagnosis—they are (i) age >50 years; (ii) new-onset
localised headache; (iii) tenderness or decreased pulse of the temporal artery; (iv)
erythrocyte sedimentation rate (ESR) >50 mm/h; (v) biopsy consistent with arteritis.

Q J Med 2006;99:33–6

Azathioprine and ulcerative colitis

The use of azathioprine for maintaining remission in Crohn’s disease patients who are
steroid dependent or resistant is supported by evidence from randomised controlled
chemical trials.

But what about it use in ulcerative colitis—apparently debatable. In a recent trial in
Italy, 72 patients with steroid dependent ulcerative colitis were randomised to receive
azathioprine 2 mg/kg/day or oral 5-aminosalicyclic acid (mesalazine) 3.2 g/day.

And the outcome? Significantly more patients in the azathioprine than in the 5-
aminosalicyclic acid group had clinical and endoscopic remission, and discontinued
steroid therapy.

Gut 2006;55:47–53
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Tobacco industry fears of the World Conference of Tobacco

or Health

The last two of the major World conferences on tobacco control (Chicago 2000,
Helsinki 2003) have produced attacks on the extent of conference attendance by New
Zealanders. The attendance has been described as a ‘junket’, and members of
Parliament have questioned the need for the number attending (under 40 at each
conference).1,2 There is also a history of tobacco industry efforts to undermine World
tobacco control conferences.3

First, why should the tobacco industry be so concerned with the World conferences?
A general advantage of multinational tobacco companies is their ability to operate
across borders. To some extent, they are able to operate outside the borders of
jurisdictions that wish to increase health and economic growth by reducing tobacco-
related harm.

In comparison to this transnational ability, governments and tobacco control workers
are less resourced for and less able to operate at an international level for tobacco
control. World conferences provide an opportunity for researchers, officials,
advocates, and others to exchange ideas and make linkages across borders, to
effectively combat tobacco industry harm. The conferences have also been one of the
major opportunities to build support for the Framework Convention on Tobacco
Control, which is beginning to provide an international legal framework to control the
tobacco industry.

The World tobacco control conferences reflect the diverse, multidisciplinary nature of
tobacco control. The conferences are, in practice, a number of conferences rolled into
one. Smoking cessation specialists, health economists, health media practitioners,
taxation researchers, regulatory lawyers, and many others who contribute to better
health, find a unique chance to further their understanding and skills.

Thus we can ask why we do not have more, not less, people going to the World
tobacco control conference this year in Washington? Every attendee to these
conferences brings back an improved knowledge of how the worldwide tobacco
industry can be controlled. Funders who support health and economic gains in New
Zealand should be encouraged to fund attendance at the Washington and other
tobacco control conferences.

We need to ask why New Zealand Government agencies that are responsible for areas
affected by tobacco use are not effectively represented by attendance at such
conferences. For instance, Treasury (tobacco-use negatively affects the economy,4,5

Social Development (tobacco-use increases child poverty and other adverse social
outcomes6,7), Corrections (prisoners smoke at inequitable levels, many jurisdictions
have successful smokefree prison policies8), Environment, and other departments.

For better New Zealand health, fewer addicted young New Zealanders, and fewer
New Zealand families/whanau devastated by cot deaths, let us work towards having
more than 40 New Zealanders attend this year’s World tobacco control conference,
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and let us ensure that they effectively bring back their experience there to improve
New Zealand social and economic outcomes.

George Thomson
Research Fellow
Department of Public Health
Wellington School of Medicine and Health Sciences
University of Otago

Disclosure: The author will be supported for part of the attendance cost for this year’s World tobacco
control conference only by funding from the International Tobacco Control Policy Evaluation Project
(for a pre-conference meeting) and from the University of Otago.
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Peter Grahame Snow

Peter Snow was a leading medical researcher who helped identify chronic fatigue
syndrome (or "Tapanui flu") while working as a dedicated country doctor who served
his West Otago community for more than 30 years.

Dr Snow died suddenly at his Lake Hayes
home on February 28, aged 71.

He had a strong social conscience, which
led him to not only provide medical
expertise at the general practitioner level,
but also ensure a contribution to health
administration and medical research.

His unquenchable thirst for knowledge
stimulated his mind and directed him
towards a variety of interests.

He was a family man, a country doctor, a researcher, a photographer, a deer farmer,
an entrepreneur, and a man of the community whose impressive and wide knowledge
was often called on by various sectors.

Locally, he was at the forefront of efforts to keep open the doors of Tapanui Hospital
in the face of Wellington's demands for centralised health services, and, like most
rural doctors, he was virtually on call in the West Otago area 24 hours a day, seven
days a week for more than half his working life.

Nationally and internationally, he led the research effort to identify and suggest the
means of alleviating the effects of chronic fatigue syndrome.

Peter Grahame Snow was born in Auckland to Claude (a policeman) and Cecile
Snow. His mother died when he was 5. He attended Auckland Grammar School and
on leaving became a trainee medical technologist at Christchurch Hospital. After the
five-year course, he moved to the West Coast, where he worked at Westport Hospital.
Here he met his future wife, Helen, who worked as a physiotherapist.

Westport was also the place where he met one of the most influential people in his
life, Dr Len Kitson, who urged him to pursue a medical degree, and in 1959, Dr Snow
arrived in Dunedin to enrol at the Otago Medical School. During his second year of
study, he and Helen married.

He never regretted either decision. Although funds were very short and the couple had
to become disciplined in their spending, Dr Snow began to really enjoy his studies,
the people with whom he worked, and the knowledge he was gaining.

His second year as a house surgeon was spent at Gore, while the third saw him
working over a wider rural area, based in Gore. It was during this time he was
approached by a group of West Otago community leaders and invited to set up a
practice in Tapanui, where the small town's GP, Mike Soper, was moving on, and the
hospital had been closed.
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The group hoped the hospital could be re-opened under a new doctor and in 1969, the
Snows moved to Tapanui. Dr Snow was excited about the challenges of working in a
rural community and believed it was an opportunity he had been long been seeking.
He had always wanted to work and live in the country—he disliked city life—and felt
Tapanui gave him what he wanted, and much more.

In a 1992 interview, he said the life of a country GP was never dull or boring. "In
West Otago, there's always something happening to keep the adrenalin pumping.
Being a GP has its own rewards, especially if you are part of the district. In time, the
country doctor has the privilege of becoming a confidant of the community—on hand
at births, deaths and all the life in between.

"It's hard to put a price on the satisfaction of watching someone you helped deliver
into the world grow up, reach adulthood and have families of their own."

Perhaps his greatest claim to fame was his key role in identifying chronic fatigue
syndrome, or what the media termed "Tapanui flu". In the early 1980s, farm stock in
West Otago were suffering various selenium deficiency characteristics, and he noticed
some of his patients seemed to have a similar syndrome. He and two University of
Otago academics studied the outbreak—of what came to be called chronic fatigue
syndrome—and their research conclusions, published in the New Zealand Medical

Journal, attracted international attention.

Dr Snow had been concerned about the intense media interest in the syndrome at the
time, fearing it would make light of the issue. But, on reflection, he believed that
interest had actually been positive because it revealed the extent of the problem, both
locally and globally. The media had also uncovered the medical profession's initial
disbelief in the existence of chronic fatigue syndrome, as well as the widespread
dissatisfaction among sufferers of the debilitating condition with the profession's lack
of understanding.

Since then, much research has been carried out, including an unpublished study by Dr
Snow and his University of Otago colleagues that revealed chronic fatigue had
multiple causes.

Dr Snow was also nationally influential in raising safety awareness about the use of
farm bikes, after several West Otago farmers suffered severe injuries from accidents
on their farms. (He was himself a deer farmer for many years on a property near
Tapanui.)

He sat on the Otago Hospital Board and, later, the Otago Area Health Board, where he
was a passionate advocate of providing health services to all, whether they lived in the
heart of a city or in the backblocks: he was regarded as a champion of rural health
services.

His contribution to the profession was significant and his death left a gaping hole,
according to the New Zealand College of General Practitioners, which described him
in a tribute as one of their most illustrious and respected colleagues. He was a
president of the college in 1998 and 1999 and was awarded its highest honour, a
Distinguished Fellowship, in 2001.

But Dr Snow's pioneering of rural GP education should also be particularly
remembered, according to the current president, Dr Jonathan Fox.
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"Possibly, he will be remembered as the classic country doctor, looking after the
people of Tapanui for over 30 years," he said.

Dr Snow was a man of wit and intelligence—one who always relished the stimulation
of quick minds—and hosted many New Zealand and overseas student doctors in his
practice. Dr Fox said he had maintained a lifelong interest in seeking knowledge and
he was at the forefront of general practice research.

It was noted in his citation for the fellowship that he had "the farmer's ability to
perceive the connections between what to others might seem unrelated things".

Dr and Mrs Snow moved permanently to their Lake Hayes home after selling the
West Otago practice to the West Otago Health Trust three years ago. The couple had
initially planned to operate Venetian-style gondolas on Lakes Hayes and Wakatipu,
but decided to shelve the idea due, Dr Snow claimed, to stifling by "red tape".

Peter Snow is survived by his wife and their three sons.

This obituary entitled Country doctor made mark at every level was written and published by the
Otago Daily Times on Saturday 11 March 2006. We are grateful to the Royal NZ College of GPs for
providing the photograph as well as Diane Campbell (ODT) and Shani Naylor (NZMA) for their
assistance.
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Harman Gilbert Smith

10 October 1915 – 27 January 2006

Harman Smith was the last of the group of New Zealanders who went to the UK
shortly after WW2 to train as orthopaedic surgeons and by chance found themselves
working in London at the Royal National Orthopaedic Hospital.

Harman was born and educated in Whangarei and
over the years maintained contact with the North
and spent holidays in the same bay that he did as
a child.

He qualified in Dunedin in 1940 and from 1941
to 1944 worked as a house surgeon and registrar
at Auckland and Greenlane Hospitals carrying
out a wide variety of operations as a registrar, as
a number of the senior staff were in the Forces.

At an early stage he was drawn to orthopaedics
and never lost his enthusiasm for the specialty.

He then served as a surgeon in the Navy in the Pacific for 20 months and was in
Japanese waters when the atomic bomb was dropped on Hiroshima in August 1945.

From 1947 to 1950 was spent in the UK, initially as an anatomy demonstrator at the
Middlesex Hospital (obtaining the FRCS in 1948) and then at the Royal National
Orthopaedic Hospital.

Returning to New Zealand he was obliged to work as casualty officer at Auckland
Hospital for a time and was then appointed full-time orthopaedic surgeon at
Middlemore Hospital, a post that he held for 4 years. He established new patient
clinics and also the clubfoot clinic—clinics simply taken for granted today but
established not without opposition.

He then moved to a part-time hospital appointment and to private practice where he
soon developed a large consulting and medicolegal practice.

Harman was a senior surgeon at Middlemore during the era when the Orthopaedic
Department was one of the largest units in the Southern Hemisphere.

He played a major role in the evolution of the specialty by influencing the growth of
the training scheme and by strongly supporting academic development in the
discipline. Young University staff gratefully received his help.

He seldom missed a journal club or audit session. In particular, he was an excellent
role model for trainees by emphasising and demonstrating a caring attitude, and
placing the needs of the patient above all else.

A hidden strength was his skill in dealing with competency issues long before this
was a fashionable activity.
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Harman was a quiet but strong influence on several generations of his colleagues.

He became FRACS in 1959 and later served a full term on the Court of Examiners for
the final fellowship examination.

He was active in the affairs of the New Zealand Orthopaedic Association during its
formative years serving as Secretary, Editorial Secretary, and President in 1974 and
1975, a role that he carried out with distinction.

During his presidency he visited every centre in New Zealand with an orthopaedic
surgeon.

His Presidential address The Distribution of Orthopaedic Manpower in New Zealand

and Suggestions for Improvement was a thoughtful and thorough presentation that
greatly assisted in the development of the New Zealand Orthopaedic Training
Programme.

At the conclusion of his term he and Jill presented the President’s Wife’s Brooch to
the Association and it continues in use today.

Internationally, he was a Fellow of the British Orthopaedic Association and a
Corresponding Member of the Association of Bone and Joint Surgeons and of the
American Fracture Association.

He continued his association with the Navy in the RNZVR, retiring with the rank if
Surgeon Commander in 1996 and his services recognised by a VRD and an OBE in
1967.

He served as Honorary Surgeon and ADC to two Governors General—Lord Cobham
and Sir Bernard Fergusson.

Daughters Susan Lusk and Philippa Williams survive him.

This obituary was provided by Ross Nicholson and Harley Gray (orthopaedic surgeons and past
presidents of the New Zealand Orthopaedic Association).


