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EDITORIALS

Is there a place for a graduate entry medical course in New Zealand?

Richard Donald, Professor Emeritus, Christchurch School of Medicine, University of Otago, Christchurch.

Across the Tasman, there has recently been a marked swing
from undergraduate entry towards the admission of
graduates into medical courses which have been specifically
designed for them. The University of Sydney, Flinders
University of Adelaide and the University of Queensland
have changed to graduate entry, while Melbourne University
has both graduate and undergraduate programmes. In the
United States, graduate entry has been the preferred means
of access to medical training for many decades. In New
Zealand, approximately 20% of medical students enter the
course with another degree, but the medical courses in
Otago and Auckland are designed for undergraduates.
Instead of a four-year course as in Australia, New Zealand
graduates have to face a six year course, unless they are
considered to have completed courses with an appropriate
content of science subjects, in which case they will be
excused the first year. Recently a University of Otago
Working Party has looked at the pros and cons of graduate
entry, and the case that one or more centres should serve
this sector of the medical education market. Regrettably, the
issue has become clouded by local politics and Professor
Richard Larkins from the University of Melbourne has been
called in to act as an independent advisor.

The arguments for graduate entry are many.1-4 There is
evidence that mature students with broader pre-entry
training and life experience will have a more understanding
approach to patients and more diverse skills to cope with an
increasing range of professional outcomes. They are better
learners, with better interactional skills, and staff find them
more stimulating to teach. The current revised
undergraduate medical course throws students into contact
with patients earlier than was the case previously, and has
highlighted the need for these interpersonal requirements.

Graduate entry offers a more condensed and relevant
programme for mature students with proven academic skills.
Academically disadvantaged students (Polynesian, rural)
whose communities are poorly represented by current
graduates would have a chance to lift their academic
performance before starting medicine. There will be greater
academic flexibility for students who may be unsure about
the choice of a career, and who at present are committed to
a six year programme before obtaining a degree in medicine.
The full graduate course could be carried out in any of the
three clinical schools which decide to offer such a
programme. Access would therefore be more equitable for
some financially disadvantaged students who are unable to
meet the costs of study away from home. Access would also
be easier for graduate students with partners and possibly
children, who are less mobile than most undergraduates.

Vertical integration of the course, which has been a
continuing problem for Christchurch and Wellington

because of geographical separation from Dunedin, would be
greatly facilitated. These two centres, currently without
adequate access to basic medical sciences, would have the
chance to rectify this deficiency. This would permit proper
horizontal integration (clinical and preclinical) of the course.
An academic presence in the basic medical sciences (eg
anatomy, physiology, biochemistry, molecular biology,
genetics, immunology and psychology) would also greatly
strengthen postgraduate teaching and research.

The additional salaries would come from the EFTS
generated by the fourth year of the graduate course. (At
present Wellington and Christchurch take clinical students
for three years only). If students remained in one centre for
the duration of the graduate course, administration would be
simplified. Last, but by no means least, there is potentially a
large demand for graduate entry medical education from
overseas students, especially from Americans who expect a
graduate entry curriculum, and who are willing to pay over
$30 000 a year per student. A four year graduate course
(with undergraduate study completed in the country of
origin) is likely to be more attractive to overseas students
than a six year undergraduate degree.

Inevitably there are potential weaknesses and uncertainties.
Despite the above educational advantages, there is as yet no
hard scientific evidence that five to ten years after graduation,
graduate entry students perform any better than
undergraduate entry students. Nevertheless, most would agree
that the American graduate system has produced some
outstanding doctors. Although Australian evidence suggests
that the costs of graduating a student in the undergraduate
and graduate programmes are similar, there are appreciable
setting-up costs for a graduate programme. Many of these
costs  (eg problem based learning, computer aided learning,
student entry examinations or interviews) are common to
undergraduate entry. Staff time and educational resources will
be required to develop the graduate entry curriculum.
However, time (and therefore probably money) could be
saved by purchasing the curriculum from the Australian
universities who have already been through the exercise.
Approval for the programme would be required from the
Australian Medical Council, but recent approval of Australian
graduate entry programmes suggest that this would not
present major difficulties. Confirmation of Government
funding for a graduate entry programme has yet to be
obtained. As it is unlikely that there will be an increased cost
to government (even taking into account the cost of the
undergraduate degree), opposition to funding graduate entry
would not be expected. In Australia, significant contributions
from Vote Health and Education were obtained to cover
development costs. Concerns remain about the trainee intern
year, as the Australian model allows only ten weeks for this
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purpose. To some extent this can be addressed by clinical
clerkships during specialty attachments, and lengthening the
academic year. Students who are increasingly aware of the
burden of student loans will obviously consider their options
very carefully. The minimum scientific content of any
undergraduate course will have to be carefully specified, or
supplementary courses provided. Removal of the more senior
graduates from the present ‘undergraduate’ course could have
an adverse effect on the behaviour and learning patterns of the
more junior students. However, the needs of a sizeable
percentage of medical students who enter as graduates are at
present not being addressed. Further consideration would
have to be given to the selection of graduate students. The
Australian procedure could be followed (assessment of
academic performance, an entry examination, and a structured
interview). Approval in principle has been obtained to use the
Australian entry examination.

Perhaps the most important concern is the possible
implications for the School of Medical Sciences of
Dunedin. As medical students form only about ten
percent of the first year intake, the impact on the School
could be minimal if only one centre moved towards
graduate entry. Australian experience indicates that
introduction of graduate entry does not impact adversely
on undergraduate programmes. Indeed more students
may wish to complete a preliminary degree in biological

sciences. Irrespective of graduate entry, better integration
of the basic medical sciences and clinical teaching is
required in Wellington, Christchurch and Dunedin if the
present undergraduate course is to meet the
recommendations of the UK Medical Council in their
document, “Tomorrow’s Doctors”.5

Graduate and undergraduate medical courses should be
regarded as complementary6 in the attempt to meet patient,
student and workforce requirements. Perhaps it is time to re-
examine the role of the School of Medical Sciences, and the
balance between basic medical sciences and clinical medicine
in the three clinical schools of the University of Otago.
Demographic trends and the growing interest of other
universities in the health sciences cannot be ignored. The
report of Professor Larkins will be awaited with interest.

Correspondence. Professor RA Donald, c/- Department of the Dean,
Christchurch School of Medicine, Christchurch Hospital, Christchurch.
Fax: (03) 364 1242; Email: radonald@cyberxpress.co.nz
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Inequalities: a challenge to science and politics

John Swales, Professor, Cardiovascular Research Institute, University of Leicester, Royal Infirmary, Leicester, UK.

Unevenness wherever it has been sought, is a characteristic
feature of the distribution of most forms of disease. Morbidity
and mortality statistics show major differences between
different socio-economic classes, geographical regions and
ethnic groups, even within the boundaries of a single country.
In most cases the biblical adage applies ‘from him that hath not
shall be taken away: even that which he hath’. Of the 66 major
causes of death in men in the United Kingdom, 62 were more
common in social classes IV and V.1 Some of the differences are
dramatic. Men aged 35-64 years are three times as likely to die
of myocardial infarction or hypertension in the most deprived
parts of England compared with the most prosperous.2

Children in social class V are four times more likely to suffer
accidental death than their peers in social class 1. The fact that
similar differentials can be seen in deaths from some cancers,
diabetes and respiratory disease suggests general environmental
effects upon the causes of ill health and the capacity to resist it.
Indeed, the more the problem of inequalities is studied, the
broader and more challenging it becomes. Both in the United
Kingdom and the United States, as income disparity has
increased, the mortality gradient has also increased, despite an
overall improvement in living conditions.3,4 The Whitehall
Study reported a three-fold difference in coronary mortality
between the lowest and highest grades of civil servant, although
none could conceivably be viewed as economically deprived.5
Conventional risk factors accounted for only a modest part of
the differential. Job strain, low levels of social support and
environmental control have been postulated, largely on the
basis of associations. Observations such as these have led
Wilkinson to propose that income disparity within developed
societies per se, perhaps through its impact on social cohesion,
leads to inequalities in health.6 Distinguishing between the
effects of relative and absolute deprivation has proved
contentious and this remains an intellectually attractive, if
unproven theory.

Despite such fundamental uncertainties about the basic
mechanisms, the existence of quite massive inequalities in
health, rooted in equally gross social inequalities presents a
challenge which no civilised society can afford to ignore.
The difficulties which face the clinician and the politician
are formidable and the result of the same fact. Inequalities in
health are a social phenomenon, the causes of which extend
far beyond health services. Income, housing, social support,
employment, even transport probably play a role even if the
extent of that role is difficult to define. This presents its own
problems for professionals as well as government. The
reductionist logic of the randomised controlled trial cannot
easily be applied to social policy, although there is some trial
evidence on specific interventions such as targeting health
care. Social interventions have to be developed on the basis
of our limited understanding of disease mechanisms,
descriptive research and a lively understanding of what is
feasible and affordable, as well as the limited trial evidence
which is available. I do not personally believe this synthetic
process is qualitatively different from the traditional
processes which inform clinical decision-making, despite a
rather simplistic view which at times has informed ‘evidence-
based guidelines’.7 Changes in social policy are just an order
of magnitude more complex to devise and achieve than
clinical interventions. Kaplan and Keil,8 in a review of socio-
economic inequalities in cardiovascular disease emphasise
the magnitude of the task: “Some of the recommendations
will be extremely difficult requiring large scale solutions,
unspecified in nature and subject to great debate. When the
evidence of a problem is so enormous, it is not surprising
that the solutions would be complex”.8

This underlines the second source of discomfort for the
professional and the politician. How far is it the duty of
professionals to go, if the need for social change extends to
fiscal and social policy, where other considerations assume
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major importance. How far indeed is it reasonable to expect
them to go? Epidemiologists have been criticised for
focusing on measuring risks rather than driving the social
policies necessary to control those risks. A distinguished
group of Boston epidemiologists have argued that such
pressures are unreasonable, since health only occupies one
small part of the arena of social policy. The title of their
paper summarises the issue; “Should the mission of
epidemiology include the eradication of poverty?”9

Clinicians and scientists should think carefully before they
take on such a role. Their effectiveness is likely to be much
greater if they are seen to be independent sources of
authoritative evidence, rather than advocates of a particular
course of social action remote from health care which may
prove to be politically unacceptable.

For the politician, trying to reconcile divergent imperatives
in different fields of policy, the tensions are even greater. One
of the milestones of the inequalities debate in the United
Kingdom was the report of a working group under Sir
Douglas Black, which made wide-ranging and extremely
expensive recommendations for improvement in social
conditions and social security support. By the time of
publication, the government had changed and every effort was
made to minimize its impact by the issue of a small number of
duplicated copies on the Friday before a Bank holiday.10 In the
event, this proved counterproductive, and a paperback reissue
became a best-seller,10 which continues to influence policy
discussions. Interestingly, in rejecting its recommendations,
the Secretary of State for Health emphasised the lack of
scientific evidence rather than the cost of implementing the
report. My own experience of a later generation of politicians
is that when they discuss the validity of scientific evidence we
should, like Dr Goebbels at the mention of culture, reach for
our gun. Inadequate scientific evidence can often be a
surrogate for unaffordable cost.

Over the next eighteen years, until the government again
changed, inequalities became ‘variations’ in health observed in
England ‘as in other countries’ and associated with ‘different
ethnic, social and occupational groups’ – an altogether more
tolerable state of affairs. When the Labour Party returned to
power in 1997, another working group was set up, but with a
significantly different remit from that of Black. The Acheson
inquiry was asked to review the evidence and to “identify
priority areas for future policy development... likely to offer
opportunities for Government to develop beneficial, cost
effective and affordable interventions to reduce health

inequalities”. Equally broad ranging recommendations for
social policy resulted.11 This has had some influence upon the
public health agenda, but the impact so far has been minimal
without substantial investment and a willingness for radical
change. The need to influence areas of social policy remote
from health care was recognised by having a (junior) minister of
public health who would be involved in policy development in
other government departments. The powerful imperatives
affecting government policy in these areas has not obviously
yielded to this innovation, and little is heard about the impact
upon health except in the most general way when such issues as
social security and taxation policy are discussed. The political
system does not find ‘joined up government’ an easy option.

It is difficult for any one group to combine scientific
understanding, insight and a healthy recognition of
political reality. The New Zealand report from the
National Advisory Committee on Health and Disability is
outstanding in this respect, dealing as it has to do with
specific ethnic issues affecting the country, as well as the
more general problems associated with health
inequalities.12,13 Realism is a good starting point for action
and on these grounds I am hopeful that New Zealand will
provide a model for other countries.

Correspondence. Professor JD Swales, Cardiovascular Research Institute,
Clinical Sciences Building, Royal Infirmary, Leicester LE2 7LX, UK.

Note: Professor Swales was for three years, seconded from the University of
Leicester to become Director of Research and Development for the National
Health Service.
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A sanatorium for the treatment of asthma and other chest complaints is to be opened in the abandoned medieval silver mines in
the forest town of Schwaz in Austria’s East Tyrol.

The 150-bed project will cost about UK£8.7 million and is being funded by major banking and industrial groups, the federal
forestry commission, and civic funds. “The air in this cave is basically pollen free, and with less than 50 micrograms per cubic
metre of dust, it is an almost perfect breathing air”, said Professor P Deetjen of the Department of Physiology and Balneolgy at
the nearby Innsbruck University.

However, in February 1999, the Cochrane review concluded that the available evidence did not permit a reliable conclusion
on its efficacy, and called for more research.

Nigel Glass. The Lancet 2000; 355: 1979.
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A nationwide sudden infant death syndrome (SIDS) case
control study was conducted between 1987 and 1990 (the NZ
Cot Death study).1,2 This led to the prevention programme,
which has resulted in a substantial reduction in SIDS.3

Despite the success, all segments of the population have not
benefited equally. SIDS now occurs predominantly among
disadvantaged groups, especially Maori.4 Furthermore, now
that few babies sleep prone, the epidemiology of SIDS has
altered.5 The winter peak has largely disappeared, the North-
South gradient has gone, thermal risk factors no longer
appear to be important,6 and the magnitude of the risk factors
for SIDS with smoking has increased substantially.7

Since the epidemiology of SIDS has changed, further
epidemiological studies are required in order to establish the
magnitude of established risk factors for SIDS and provide an
opportunity to examine new theories as to the cause of SIDS.
One such theory is the toxic gas theory,8 which is postulated
to be the cause of sudden infant death syndrome, although
others disagree.9,10 Proponents of this theory recommend
wrapping the cot mattress in thick polythene, which does not
contain arsenic, antimony and phosphorus.11 Indeed, one
proponent of the theory in New Zealand promotes a
polythene bag (BabeSafe®) specifically for this purpose.

The study reported here is a pilot for some aspects of a
proposed case control SIDS study. We report the prevalence
of plastic wrapping of cot mattresses and the thickness of the
samples of plastic used. From this information, power
calculations could be made to determine the size of a case
control study needed to establish any benefit of polythene
wrapping of cot mattresses.

Methods
Mothers of infants less than six months attending a Plunket clinic in
Central Auckland were invited to participate in the study (December
1997 - February 1998). Mothers were interviewed in their houses
concerning sociodemographic factors and infant care practices. If the cot
mattress was covered with plastic, then permission was sought to take in a
small segment (approximately 2 cm2) for measurement. The thickness of
the plastic was measured using a Digimatic height gauge (Mitutoyo). For
each sample, several (four to eight, average six) measurements were made
on different parts of the sample, and a mean thickness obtained.

The study was approved by North Health Ethics Committee.

Results
Participation rate was 90% (99 of 110 invited to participate).
The mean maternal age was 31.7 years, mean paternal age
was 34.4 years, and 79.8% of the mothers were married. The

infants were predominantly European (81.8%), mean
birthweight was 3369 g and gestation 39.2 weeks. Only
11.1% of mothers smoked in pregnancy. Almost all (97%)
infants were breastfed at discharge from hospital. Only 3%
of infants were placed prone to sleep. Of all infants, 26.3%
were reported as bed sharing and a further 28.3% bed shared
for the purpose of breastfeeding. However, 91.9% of infants
had slept in a cot or bassinet during the night in the previous
two weeks. This suggests that the sleeping arrangements for
the infant varied considerably and that bed sharing was
generally of short duration.

The prevalence of plastic wrapped cot mattresses was
23.2%, of which sixteen (out of 23) used BabeSafe® and
seven used other types. Three of the BabeSafe® and four of
the other types were sampled. Other mattress coverings used
were Drycot® (a woven woollen covering; 33.3%) and
sheepskins (14.1%).

The mean thickness of the BabeSafe® was 0.15 mm
(range 0.12-0.19 mm) and for the other types was 0.10 mm.
(range 0.04-0.13 mm). The standard deviation of the
thickness of the samples was 7%.

If plastic wrapping of cot mattresses reduced SIDS
mortality by two thirds, then a case control study with 78
cases and 312 controls would have an 80% power to identify
such a reduction in SIDS risk at a 5% significance level.
This could be achieved by a one year national study.

Discussion
Before discussing the results in detail, the limitations of the
pilot study must be recognised. The sample was not randomly
selected. Infants were selected from those attending Plunket
clinics. The clinics chosen were from more advantaged
suburbs of central Auckland. Although the Plunket Society
sees 92% of newborn infants, the proportion of infants
attending their clinics is lower. Those attending the clinics
were more advantaged than expected from a truly
representative sample of all births (ie predominantly
European, married, older mothers and non smokers).

Most infants slept supine and most were breast-fed.
However, more than a quarter regularly slept with their
baby and a further quarter took their baby to bed for
breastfeeding.

Plastic wrapping of cot mattresses was used by 23 subjects,
sixteen of which were BabeSafe®. The mean thickness of
BabeSafe® was 0.15 mm, which is consistent with that

Plastic wrapping of cot mattresses: results from a pilot study

EA Mitchell, Associate Professor in Paediatrics, Department of Paediatrics; K Subramaniam, Medical Student;
J Blackburn, Postgraduate Student, Department of Chemistry; D Shooter, Senior Lecturer in Chemistry,
Department of Chemistry, University of Auckland, Auckland.

Abstract

Aim. To assess the prevalence of plastic wrapping of cot
mattresses and their thickness.
Methods. Mothers of infants less than six months
attending Plunket clinics in Central Auckland were
interviewed. The thickness of the plastic was measured.
Results. 99 of 110 (90%) mothers invited to participate
were visited at home. The sample was socioeconomically
advantaged. Most infants were breastfed and few slept

prone. The prevalence of plastic wrapped cot mattresses
was 23.2%, of which sixteen (out of 23) used BabeSafe®
and seven used other types. The mean thickness of the
BabeSafe® was 0.15 mm (range 0.12-0.19 mm) and the
other types were 0.10 mm (range 0.04-0.13 mm). One
sample of plastic was 0.04 mm.
Conclusion. Thin plastic wrapping is being used and is
potentially dangerous.

NZ Med J 2000; 113: 326-7

ORIGINAL ARTICLES
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recommended by the proponents of the toxic gas theory.
However, one of the four samples of other plastic covers was
very thin (0.04 mm). The current legislation stipulates that
plastic bags less than 0.025 mm must have the following
warning: “DANGER—Keep away from small children. The
film may cling to the face and prevent breathing” conspicuously
printed on the bag.12 Although this sample is thicker than that
which requires labelling, we believe this poses a risk to infants.13

Chemical analysis of the plastic was not undertaken.
BabeSafe® is made of polythene. It is not known what types of
plastic cot mattresses wrapping were used by the other subjects.

The prevention of SIDS by plastic wrapping of cot
mattresses has not been established. A one year national case
control study could show whether or not plastic wrapping of
cot mattresses reduces the risk of SIDS.
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The development of trauma centres and trauma registries
has increased over the last two decades and they have
become important sources of data for trauma research.1-3

However, they have biases in data selection which limit
their ability to generate population-based data.3 One
limitation is the distorted picture of injury severity that
results when data on patients from the surrounding
community and patients referred for specialised services
from other hospitals, are combined. Another limitation is
their inability to define a distinct denominator population,
which is necessary to calculate accurate and useful injury
incidence rates.

Because of the structure of the public health system in
New Zealand, Auckland Hospital has a well-defined
exclusive catchment area for trauma. Furthermore, the
Department of Critical Care Medicine (DCCM), which is
the ICU for Auckland Hospital, keeps a computerised
patient registry which includes data on patient domicile and
inter-hospital referrals. As a result, it is possible to
differentiate and compare the local and referred populations,
and to calculate population-based data that have rarely been
available in trauma research.

This study aimed: firstly to profile accurately the ICU
trauma population from both demographic and injury

A decade of Intensive Care Unit trauma admissions in Auckland

JP Gardiner, House Surgeon, Nelson Hospital, Nelson; JA Judson, Specialist Intensivist and Clinical Director,
Department of Critical Care Medicine, Auckland Hospital, Auckland; GS Smith, Associate Professor, Centre for
Injury Research and Policy, Johns Hopkins University, Baltimore, USA; R Jackson, Professor and Head, Department
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Abstract

Aims. To describe the demographics, nature and severity
of injury of trauma admissions to a New Zealand urban
Intensive Care Unit (ICU) over a ten year period; to
determine differences in injury characteristics between
patients received from inside and outside the local trauma
catchment area; and to calculate incidence rates in the local
population served, to identify high risk groups of patients.
Methods. We carried out a cross-sectional analysis of a
prospective ICU patient registry. Data on all trauma
admissions from 1988 to 1997 to the ICU of a large New
Zealand urban hospital were studied with respect to age,
gender, ethnicity, injury type and severity, and referral
status. National Census data for the ICU catchment area
were used to calculate incidence rates for local admissions.
Results. A total of 2305 trauma patients were admitted
over the period of the study, accounting for 25% of all
ICU admissions. The median age was 28 years and 75%
were males. Blunt trauma, mostly due to motor vehicle
crashes, accounted for 95% of admissions and penetrating

trauma was very rare. The median Injury Severity Score
(ISS) was 26 and most life threatening injuries occurred in
the head region. Referred admissions were more severely
injured and had a higher prevalence of severe head injury
than local admissions. The ICU trauma admission rate for
local patients was 34.6 per 100 000 person-years. Males had
a higher rate than females in all age groups. New Zealand
Europeans made up the majority of admissions, but Maori
and Pacific Island males had the highest incidence rates.
Conclusions. This study identified trauma as a major
component of the ICU population. ICU trauma admissions
were characterised by young males with head injuries
resulting from motor vehicle crashes. Referred admissions
were more severely injured than local admissions and
would thus distort the estimated incidence of trauma in the
local geographic region served. Calculation of incidence
rates highlighted a significantly higher risk of ICU trauma
admission amongst Maori and Pacific Islands people than
New Zealand Europeans.
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perspectives for the last ten years; secondly to investigate
differences between local admissions and referred
admissions; and thirdly to calculate incidence rates to
identify groups of individuals at high risk of severe trauma in
the Auckland region.

Methods
Auckland is a city of approximately 1 000 000 people, divided into three
health areas (Northwest Auckland, Central Auckland and South
Auckland). These are served by two trauma centres which have well-
defined catchment areas. Auckland Hospital, a 538 bed university-
affiliated acute tertiary referral hospital, covers the Central Auckland and
Northwest Auckland areas, and Middlemore Hospital covers the South
Auckland area. The DCCM was the only ICU providing care for trauma
patients aged fifteen years and over for the Central Auckland and
Northwest Auckland areas over the entire period of this study. Its
computerised patient registry has included trauma variables since 1984.
Patients under fifteen years are admitted to the adjacent Children’s
Hospital. The two other general hospitals in Auckland Hospital’s trauma
catchment area, North Shore Hospital and Green Lane Hospital, are not
trauma centres and do not accept major trauma. At the 1991 census, a
total of 512 472 people resided permanently within the Auckland
Hospital trauma catchment area.4

Data from the computerised trauma registry on all trauma patients
admitted to the DCCM between and including 1 January 1988 and 31
December 1997 were analysed. Trauma was defined as physical injury
resulting from mechanical energy and trauma admission was defined as
admission to hospital because of trauma. Patients with burns were not
included. Patients who were treated outside of the ICU, or who died
without admission to the ICU were not included. Local admissions were
defined as those patients presenting first to a hospital inside the Auckland
Hospital trauma catchment area. Referred admissions were defined as
patients presenting first to a hospital outside the Auckland Hospital
trauma catchment area before being transferred to Auckland Hospital.
The majority of such referrals are made to Auckland Hospital’s
specialised services (most commonly neurosurgery) and were
predominantly from the upper half of the North Island.

Data on demographics, source of referral, mode of injury and injury
severity were analysed. For each subject, injuries were coded using the
1980 version (which has been used consistently since the beginning of the
registry) of the abbreviated injury scale (AIS) dictionary.5 All subjects
were allocated an External Cause of Injury (E-code) by JPG on the basis
of the detailed information recorded on the database.6

Demographic data from the 1991 New Zealand National Census,
tabulated and reproduced by the North Health Regional Health
Authority,4 were used to calculate incidence rates by age, sex and
ethnicity. Data on ethnic origin were available in the DCCM patient
registry only for the nine years 1989 to 1997.

Results
There were 9420 adult (age ≥15 years) DCCM admissions in
the ten years from January 1988 to December 1997
inclusive. Trauma was the largest single diagnostic category,
accounting for 2305 admissions (24.5% of the total),
followed by poisonings and overdoses (1481, 15.7%),
postoperative cardio-respiratory support (1277, 13.6%) and
sepsis (1014, 10.8%). Trauma was also the largest single
contributor to patient bed-days (10366, 30.7%) and to
patient deaths (339, 23.0%). Of the 2305 ICU trauma
admissions, 2024 (87.8%) received mechanical ventilatory
support, 1023 (44.4%) received inotropic support, 582
(25.2%) received tracheotomies and 1965 (85.2%) were
discharged alive from the ICU.
Patient Characteristics. The median age of trauma
admissions was 28 years, with a range of 15 to 95 years. As
shown in Table 1, 1467 (63.6%) trauma admissions were
aged between 15 and 34 years. Males accounted for 1748
(75.8%) admissions. New Zealand Europeans accounted for
64.0% of the 2034 admissions for whom ethnicity was
recorded. Maori and Pacific Islands admissions accounted
for 19.4% and 11.7% respectively, and the remaining 5.0%
were of ‘Other’ ethnicity, mostly Asian.

Overall blunt trauma (regardless of intent) accounted for
2190 (95%) admissions, and penetrating trauma for only 115
(5%) admissions. Stabbings and intentional lacerations

accounted for 76 (66.1%) of the penetrating trauma
admissions, and firearm and nail gun injuries for another 30
(26.1%) injuries. Nine (7.8%) cases of penetrating trauma
were accounted for by unintentional lacerations.

Table 1. Demographic characteristics and mechanism of injury of
local, referred and total trauma ICU admissions, Auckland
1988-1997.

Local Referred Total

No. % No. % No. %

Age (years)
15-24 681 38.4 214 40.3 895 38.8
25-34 447 25.2 125 23.5 572 24.8
35-44 191 10.8 76 14.3 267 11.6
45-54 158 8.9 51 9.6 209 9.1
55-64 119 6.7 36 6.8 155 6.7
65-74 95 5.4 21 4.0 116 5.0
75+ 83 4.7 8 1.5 91 3.9

Gender
Male 1330 75.0 418 78.7 1748 75.8
Female 444 25.0 113 21.3 557 24.2

Ethnicity (2034)*
NZ European 1064 68.2 237 49.9 1301 64.0
Maori 257 16.5 138 29.1 395 19.4
Pacific Islands 162 10.4 75 15.8 237 11.7
Other 76 4.9 25 5.3 101 5.0

Type of trauma
Blunt 1696 95.6 518 97.6 2190 95.0
Penetrating 78 4.4 13 2.4 115 5.0

External cause of Injury
Motor Vehicle Crash 1176 66.3 334 62.9 1510 65.5
Falls 268 15.1 73 13.7 341 14.8
Other unintentional 77 4.3 36 6.8 113 4.9
Assaults 204 11.5 82 15.4 286 12.4
Self-Harm 49 2.8 6 1.1 55 2.4

Total* 1774 531 2305

*Denotes 9 years of data only (1989-1997 inclusive; 2034 admissions).

Motor vehicle crashes accounted for 1510 (65.5%)
admissions. Of these, 881 (58.3%) were motor vehicle
occupants, 300 (19.9%) were motor cyclists, 286 (18.9%)
were pedestrians and 43 (2.8%) were cyclists. Of the 1181
motor vehicle occupants and motor cyclists, 830 (70.2%)
were drivers.

Falls accounted for 341 (14.8%) admissions. Of these, 151
(44.3%) were falls on the same level and 190 (55.7%) were
falls from a height. In 21 (6.2%) cases the height of the fall
was unknown. Other unintentional injuries accounted for
113 (4.9%) admissions and included: being struck by a
falling object (34), being struck by an object or person (34)
and being struck by or falling from an animal (6). Assaults
accounted for 286 (12.4%) admissions. Of these, 220 were
blunt assaults, 47 were assaults with knives and nineteen
were assaults with firearms. Self-inflicted injuries accounted
for 55 admissions and included: self-harm by jumping (27),
knives or cutting (14) and firearms including nail guns (11).

As shown in Table 2, the head (including the neck) was
the most commonly injured body region. Of all patients,
83.1% had an injury in this body region compared with
30.3% and 20.1% to the thorax and face regions
respectively. Life-threatening and critical injuries (AIS ≥4)
were most common in the head and neck region (62.6% of
patients), followed by the abdomen (10.7%) and thorax
(8.9%) regions. Moderate and serious non-life threatening
injuries (AIS 2 and 3) were most common in the extremities
region (44.6%), followed by the thorax (21.4%) and face
(14.5%) regions.

Injury severity scores extended over the full range of 1 to
75 with a median ISS of 26 and a mean ISS of 27.6. Some
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patients were admitted with low ISS scores to rule out
more serious injuries or to treat comorbidities or
complications. Major trauma (ISS ≥16) was seen in 2040
(88.5%) admissions. An ISS of 25 or over was seen in 1467
(63.6%) admissions.

Table 2. Abbreviated injury (AIS-80) and injury severity (ISS-80)
scores for local, referred and total trauma ICU admissions,
Auckland 1988-1997.

Local Referred Total

No. % No. % No. %

Abbreviated Injury Scores by Body Region

AIS Head & Neck
0 (no injury) 357 20.1 32 6.0 389 16.9
1-3 437 24.6 35 6.6 472 20.5
4-6 980 55.2 464 87.4 1444 62.6

AIS Face
0 (no injury) 1439 81.1 402 75.7 1841 79.9
1-3 294 16.6 40 7.5 334 14.5

4 (max. score) 41 2.3 89 16.8 130 5.6

AIS Thorax
0 (no injury) 1189 67 417 78.5 1606 69.7
1-3 413 23.3 80 15.1 493 21.4
4-6 172 9.7 34 6.4 206 8.9

AIS Abdomen
0 (no injury) 1468 82.8 461 86.8 1929 83.7
1-3 109 6.1 21 4.0 130 5.6
4-6 197 11.1 49 9.2 246 10.7

AIS Extremities
0 (no injury) 933 52.6 328 61.8 1261 54.7
1-3 827 46.6 201 37.9 1028 44.6

4 (max. score) 14 0.8 2 0.4 16 0.7

AIS External
0 (no injury) 905 51.0 296 55.7 1201 52.1
1-3 869 49.0 235 44.3 1104 47.9
4-6 0 0.0 0 0.0 0 0.0

Injury Severity Scoring
1-8 36 2.0 3 0.6 39 1.7
9-15 210 11.8 16 3.0 226 9.8
16-24 489 27.6 84 15.8 573 24.9
25-40 816 46.0 341 64.2 1157 50.2
41-75 223 12.6 87 16.4 310 13.4

Local Admissions versus Referred Admissions. As shown
in Table 1, referred patients and local patients had similar
age and gender distribution. However, referred patients
were significantly more likely to be Maori (29.1% vs 16.5%,
χ2=36.0, p<0.001), more likely to be of Pacific Islands origin
(15.8% vs 10.4%, χ2=9.8, p<0.01) and were slightly more
likely to have sustained assaults (15.4% vs 11.5%, χ2=5.5,
p<0.05) than local patients.

As shown in Table 2, referred admissions were much more
likely to have sustained a life-threatening or critical (AIS ≥4)
head injury than local admissions (87.4% vs 55.2%, χ2=
179.0, p<0.001), and somewhat less likely to have sustained a
severe thoracic injury (6.4% vs 9.7%, χ2=5.0, p<0.05).
Abdominal injuries were not significantly different in the
two groups (χ2=1.3, p=NS). The median ISS of referred
admissions (29) was higher than that (25) of local admissions.
The mean ISS of referred admissions (30.4, 95%CI 29.5 to
31.2) was significantly greater than that of local admissions
(26.8, 95%CI 26.2 to 27.3) and a significantly greater
proportion of referred patients sustained major trauma
(96.4% vs 86.1%, χ2=41.5, p<0.001).
Incidence rates for local admissions. The overall ICU
trauma local admission rate for the ten years of the study
was 34.6 per 100 000 person-years. The male rate (53.8 per
100 000 person-years, 95%CI 51.0 to 56.7) was
significantly higher than the female rate (16.7 per 100 000
person-years, 95%CI 15.2 to 18.3). As shown in Figure 1,
males had a consistently higher admission rate than females

across all age groups. The ICU trauma local admission rate
for Maori (123.0 per 100 000 person-years, 95%CI 110.9
to 135.1) and the rate for Pacific Islands patients (70.3 per
100 000 person-years, 95%CI 61.4 to 79.3) were both
significantly higher than the rate for New Zealand
European and ‘Other’ ethnicities combined (35.5 per
100 000 person-years, 95%CI 33.6 to 37.3). As shown in
Table 3, these differences were most pronounced in the
younger age groups, both male and female.

Table 3. ICU trauma admission rates for local admissions per 100 00
person-years.

Maori Pacific Islands NZ European / Other

Rate 95%CI Rate 95%CI Rate 95%CI

Males
(Age, years)

15-24 235.8 195.4-276.1 161.7 125.8-197.5 105.7 95.3-116.1
25-34 200.7 159.5-242.0 114.9 84.0-145.9 61.8 54.2-69.4
35-44 151.4 102.6-200.2 64.8 36.4-93.2 33.0 27.1-38.8
45-54 210.5 137.6-283.5 114.4 63.0-165.9 33.3 26.4-40.1
55-64 116.5 44.3-188.7 155.9 79.5-232.4 34.3 26.4-42.3
65-74 204.1 52.9-355.4 105.2 13.0-197.4 37.1 27.9-46.4
75+ 246.9 (32.5)-526.3 63.9 (61.3)-189.0 30.5 19.6-41.5

Total Male
Rate 202.3 179.7-224.7 121.2 104.1-138.3 54.0 50.7-57.2

Females
(Age, years)

15-24 51.7 32.9-70.5 35.7 19.7-51.8 34.1 28.2-40.1
25-34 58.1 36.6-79.7 27.9 13.8-42.1 13.5 10.0-17.0
35-44 37.5 15.3-59.7 15.2 1.9-28.5 11.7 8.3-15.1
45-54 33.7 6.7-60.8 5.4 (5.2)-16.1 12.4 8.3-16.6
55-64 59.2 11.8-106.7 34.2 0.7-67.7 13.0 8.1-17.9
65-74 46.6 (18.0)-111.2 16.0 (15.3)-47.2 15.2 9.9-20.6
75+ 117.6 (45.4)-280.5 0.0 N/A 28.2 20.5-36.0

Total Female
Rate 50.2 39.4-60.9 25.2 17.8-32.5 18.2 16.3-20.0

NB: Figures in brackets denote negative values.

Discussion
Our review of ten years of admissions to an ICU has shown
that trauma accounted for a quarter of all admissions.
Trauma was characterised by its occurrence in young males
with blunt injuries, often to the head, mostly from motor
vehicle crashes. Penetrating trauma was very rare. The main
differences between referred and local admissions, as
expected, were a higher severity of injury and a higher
prevalence of severe head injury in the referred admissions.
Our study showed that the highest incidence rates for
trauma were in Maori and Pacific Islands people. Our results
differ markedly from most studies of trauma in the United
States. In part, this difference is because of differences in
admitting practices. The practice of trauma care in New

Figure 1. Incidence rates by age groups for males, females and
combined genders.
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Zealand means that only patients with a threat to life, often
requiring 24 hour nursing and ventilation, are admitted to
ICU, while less severely injured patients are admitted to the
appropriate medical or surgical wards. This differs somewhat
from trauma centres in the United States, which appear to
admit a greater proportion of trauma victims (often all cases)
to their centre. In a recent study7 comparing motor vehicle
crash admissions to a US and a Canadian trauma centre, the
mean ISS of admissions to the US centre was 15.6, and 31%
had an ISS ≥16 (compared with 27.6 and 88.5% respectively
in our study). The figures for the Canadian trauma centre
(mean ISS 24.9; 72% with ISS ≥16) are much closer to, but
still lower than, our own.

The difference relates to a very low New Zealand
incidence of penetrating injury. In the US, penetrating
injury can account for up to two-thirds of admissions to
urban trauma centers.8 The low rate of penetrating trauma
found in this study tends to mirror the findings of studies
based outside the US.7,9-11 The major reason for this
difference is the very much lower incidence of gun-related
violence. Our data are thus much more comparable with
non-US than US studies.

The demographic and injury profile observed in this
population (ie male preponderance, youth and
preponderance of blunt trauma) was similar to that found in
the previously published studies of trauma in Auckland,
regardless of the population studied. Specifically, a study of
all trauma deaths over a one year period,12 a study of all
trauma admissions to hospital over a four week period,13 and
a study of presentations to an Emergency Department
Resuscitation Room over a one year period14 all found that
young males and blunt trauma comprised a major
proportion of the study populations. Despite the fact that
only a minority of patients seen in hospital as a result of
trauma are admitted to the ICU (in the initial data from the
registry of the Auckland Hospital Trauma Service,15 of the
615 patients on the trauma registry in a six month period,
only 113, or 18.4%, were admitted to ICU), the remarkable
similarities observed between the basic demographic and
injury characteristics suggest that the ICU trauma
population is a relatively representative subset of the hospital
trauma population, differing only in injury severity, but not
in age, gender, or injury mechanism and type.

Separate analysis of the referred and locally admitted
patients is a unique advantage of this database and the
structure of the New Zealand health system. Referred
admissions are predominantly transferred to Auckland
Hospital to utilise tertiary neurosurgical and intensive care
services for severe head injury. Therefore, a significantly
higher rate of head injury was seen in the referred group.
Referred patients also had a significantly higher mean ISS
than local admissions, indicating that referred admissions
were slightly more severely injured as a population. These
findings are consistent with other recently published studies
investigating differences between local and referred
admissions and highlight the necessity to group and analyse
these patients separately.2-3

The structure of the New Zealand health system means
that central hospitals have discrete catchment areas for
particular services, unlike some areas of the US where
competing hospitals cover the same catchment area. The
Auckland Hospital DCCM trauma catchment area is very
well defined and did not change over the period of study.
This allowed us to calculate incidence rates for the ten years
that demographic data were collected (only nine years for

ethnicity). However, there are two potential sources of error
in our incidence calculations. First, people not normally
residing in the DCCM trauma catchment area (therefore not
included in the census denominator data) who are injured
inside the catchment area are included as local admissions.
Second, people normally residing inside the DCCM trauma
catchment area, but injured outside it, are not included in
this study unless transferred secondarily to the DCCM from
another hospital. It is likely that the numbers of individuals
in both groups would be small and their demographic profile
would be similar. In any case the groups would tend to
cancel each other out. Consequently, these sources of error
are likely to have little impact on overall incidence rates.

These incidence rates confirm the clinical impression that
young males are vastly over represented in trauma
admissions, and also show that the indigenous Maori
population and the Pacific Island population have higher
admission rates than Europeans. This is the first time that
data investigating trauma and ethnicity have been published
from adult New Zealand studies, and further work is
required to confirm and explain these differences and to
design and implement strategies to lessen the incidence of
trauma in the high risk groups.

Trauma imposes a heavy burden on ICU services and the
ICU is potentially a useful area to study serious injury. This
paper has described in detail the demographic and trauma
variables from a decade of data collection from an ICU in
Auckland, New Zealand. By separating local and referred
trauma patients we were, for the first time, able to calculate
incidence rates for a severely injured population of trauma
victims. Studies of trauma in the ICU enable us to focus on
the most severely injured patients at high risk of death. This
severe life-threatening trauma is an area where effective
prevention could save lives and reduce the cost to society
and the likelihood of permanent disability.
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Acute upper GI bleeding is a common and serious
emergency carrying an expected mortality from a single
episode of some ten to fifteen percent.1-9 The problem is
closely associated with the use of NSAIDs, age and
significant co-morbidity. With the ageing of our population
it is likely to become an increasing problem rather than a
diminishing one. Following hospitalisation, most patients are
quickly stabilised and can seem deceptively well. However,
rapid and sudden deterioration can occur, often associated
with major rebleeding, resulting in renewed crisis for the
patient and even death. If such outcomes are to be reduced
to a minimum, patients at risk must be identified early and
close, careful observation and management undertaken, in
an environment which can respond appropriately to rapid
changes in condition. In most hospitals this would entail
admission to an intensive care unit (ICU), high dependency
unit (HDU) or a designated GI bleeding unit where key
medical and surgical staff are readily available and clear
protocols of management have been developed.7,10,11

Over the last fifteen years, the risk factors for predicting
rebleeding have been clearly identified and include age,
shock on admission and the so-called endoscopic stigmata of
recent haemorrhage.6,8,12-14 Endoscopy within a few hours of
admission, is generally advised,13,15-17  but in many hospitals is
difficult to achieve. Efficient allocation of resources would
be facilitated if patients most at risk, and therefore most in
need of close monitoring, could be identified at the time of
initial presentation and not merely after endoscopy. Rockall
et al18 outlined a scoring system, derived from retrospective
analysis of data obtained from nearly 4000 patients in 74
hospitals in the United Kingdom, which purports to quantify
risk by predicting mortality. The scoring system so devised
was subsequently validated by the same authors in a
prospective study of some 1500 patients from 32 hospitals.
They proposed two scoring systems to predict mortality in
such patients, a so called ‘initial risk score model’ and a
‘complete risk score model’. The initial risk score is the one
of greater interest because it can be determined at the time
of presentation, being based on age (score 0-2), degree of
haemodynamic compromise on presentation (score 0-2) and

co-morbidity factors (score 0-3). A total patient score
ranging from 0-7 is possible. Their complete risk score
model contains additional scores based on the cause of
bleeding and the endoscopic findings, information which of
course is not initially available to the clinician.

Between July 1988 and December 1991, a major
prospective study of patients with acute upper GI
haemorrhage was undertaken at Wellington Hospital with
data collection on 565 consecutive patients. Following the
report from Rockall et al,18 we decided to retrospectively test
the validity of their proposed ‘initial risk score system’ on
this group of patients seen in a major New Zealand hospital.

Methods
Between July 1988 and December 1991, all patients who were either
admitted to Wellington Public Hospital with acute upper GI bleeding, or
who had an acute upper GI bleed while in hospital for other reasons were
identified prospectively and data were recorded on a computerised
database by a dedicated research assistant. Bleeding was categorised at the
initial patient assessment as either ‘major’, based on the presence of any
one of the following criteria: tachycardia (>100), systolic hypotension
(<100 mmHg), or postural hypotension (>15 mmHg fall in systolic
pressure on standing); or ‘minor’. Patients judged to have had ‘major’
bleeding were admitted to the ICU for close monitoring for at least the
initial 24 hours. Management was by an agreed protocol with defined
criteria for the use of surgery. Endoscopic techniques for arresting
haemorrhage were not generally employed during the period of this
study. The database encompassed demographics, underlying risk factors,
details of bleeding, endoscopic findings, details of management and
subsequent outcome.

All 565 patients were retrospectively assigned a score (total score 0-7)
according to the ‘initial scoring system’ proposed by Rockall et al18 as
shown in Table 1. Mortality statistics for each score group were
calculated. Statistical comparisons of the mortality of different groups was
made by Chi squared analysis. Statistical significance was accepted at
p<0.05.

Results
During the study period, 565 patients were treated in
Wellington Public Hospital for acute upper GI bleeding. Of
these: 77% were acute admissions, 17% were inpatients at
the time of the bleed and 6% were transferred from another
hospital for management of the bleeding. 74 patients (13%)
were from long-stay care institutions. Males accounted for
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Abstract

Aims. Acute upper gastrointestinal (GI) bleeding is a
common and serious problem with an associated mortality of
some 10%. It is desirable, both for optimising outcomes and
for the efficient use of resources, that some form of risk
assessment be made early and management be stratified
accordingly. A risk scoring system was recently proposed and
validated by Rockall and colleagues from the UK. We
wished to assess its validity in a New Zealand setting.
Methods. 565 consecutive patients treated for acute upper
gastrointestinal bleeding at Wellington Hospital between
1988 and 1991 were the subject of a major prospective
study. All patients were retrospectively assigned a score of
0-7 based on presentation criteria as suggested by Rockall
and colleagues. The score is a composite one having regard

to age, haemodynamic variables on presentation and
associated serious co-morbidity. Correlation was sought
between the score and the in hospital mortality risk.
Results. The overall 30-day mortality was 11%. Of the
60.5% of patients with a total score of less than 4 (‘low
risk’), the group mortality was 3.2%. Of the 39.5% of
patients with a total score of 4-7 (‘high risk’), the group
mortality was 22.4%.
Conclusions. The scoring system appears as valid in a
New Zealand patient population as in the UK. We suggest
that this scoring system be adopted in hospitals for patients
with acute upper GI bleeding to efficiently direct the use of
‘intensive care’ type facilities to those most at risk, and
thereby optimise management.

NZ Med J 2000; 113: 331-3
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Table 1. Numerical risk scoring system.*

Score

0 1 2 3

age <60 years 60-79 years ≥80 years -

shock
pulse <100 pulse ≥100 systolic BP <100

systolic BP ≥100 systolic BP ≥100 -

co-morbidity
no major - cardiac failure, IHD renal failure

co-morbidity any other major liver failure
co-morbidity metastatic cancer

*From Rockall et al.18 IHD=ischaemic heart disease.

Figure 1. Distribution of total ‘initial risk score’ in 565 patients with
upper GI bleeding.

standard of care given and the case-mix of patients. This
latter factor has received scant attention but its importance
was clearly demonstrated in another publication from
Rockall et al.8 As indicated in our study, deaths following
acute upper GI bleeding are not always directly attributable
to bleeding but often to other serious co-existing disease.
This point often receives little emphasis in discussion about
methods of management to improve outcomes. It may be
that given our ageing population and the frequency of
serious co-morbidity these days, mortality figures for acute
upper GI bleeding in the vacinity of 10% are not
unacceptable. However, there remains a responsibility for
hospitals and their staff to optimise management so as to
maximise outcomes. The major modifiable risk for patients
with upper GI bleeding relates to ongoing bleeding or
sudden rebleeding. When this occurs into the GI tract it
may go unrecognised for some time because homeostatic
mechanisms conspire to hide the true situation. Only regular
observation of parameters such as pulse, blood pressure,
central venous pressure and hourly urine volumes may alert
clinical staff to what is happening. Early recognition of
hypovolaemia and its appropriate correction is the key to
reducing the risk of sudden decompensation and the
development of a crisis. It is important to identify those at
greatest risk as early as possible and to place them in an
environment in which changes in condition will be quickly
recognised and optimally handled. For patients with acute
upper GI bleeding this is likely to be an HDU or ICU type
environment.

The importance of placement of patients with GI bleeding
in special units and management by protocol has been
stressed by many authors.7,10-12,15 However, the financial
constraints imposed on hospitals and their staff today make
it desirable that such ‘special’ or ‘intensive’ care should be
reserved for those in greatest need. It is in this context that a

Figure 2. Mortality of patients with acute upper GI bleeding according
to ‘initial risk score’.

Score

0 1 2 3 4 5 6 7
0

20

40

60

80

100

120

140

160

65
56

77

144

130

72

18

3

342 (60.5%) and females 223 (39.5%). Median age was 63
years with a range of 10 months to 99 years. Bleeding was
judged to be major in 281 patients and minor in 284
patients. Gastroscopy was performed in 82% of patients and
was accomplished within 24 hours in 92% of instances. No
blood transfusion was given in 302 patients (53.4%), but in
the remaining 263 patients (46.6%) an average of 4.7 units
of blood was transfused over the course of the hospital
admission. 42 patients (7.4%) underwent surgery for
continued bleeding or re-bleeding. A total of 63 patients
(11%) died. In only 32% of these was GI bleeding cited as
the primary cause of death. The average hospital stay was
10.7 days (median five days) with a range of 1-187 days.

The distribution of ‘total risk scores’ is shown in Figure 1.
Mortality rates were low and steady for those with scores of
0-3 but rose sharply and progressively for those with scores
of 4 through 7 (Figure 2). 342 patients (60.5%) had a score
of 3 or less and a collective mortality of 3.2%. 223 patients
(39.5%) had a score of 4 or more and a collective mortality
of 22.4%. This difference in mortality was highly statistically
significant (p<0.0001).

38 deaths occurred in the 281 patients (13.5%) judged
initially to have ‘major’ bleeding and 23 deaths occurred in
the 284 patients (8.1%) judged to have ‘minor’ bleeding at
the time of presentation. Although the difference in
mortality between the two groups approaches statistical
significance (p=0.0522), this method of defining risk appears
less discriminating than the risk score of Rockall et al.18

Discussion
Reported mortality statistics for acute upper GI bleeding
remain in the vicinity of 10% and have not changed greatly
in recent years. The specific figure is determined both by the
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scoring system such as that proposed by Rockall et al18 might
be useful. During the time of this study at Wellington
Hospital every effort was made to care for those with ‘major’
bleeding in the ICU for at least the first 24 hours. This
involved some 50% of patients who it transpired had a
mortality risk of only 13.5%. The other 50% of patients
judged to have ‘minor’ bleeding, were admitted to a general
medical ward and yet many in this group might have
benefitted from a higher level of observation, as judged by
the mortality of 8.1%.

The predictive value of the scoring system of Rockall et
al18 seems to be as reliable and useful in patients seen in
Wellington as it does in the UK centres. Had only those
with an initial score of 4 or more (‘high risk’) been admitted
to the ICU, this would have included a group of 39.5% of
patients (rather than 50%) with a mortality of 22.4%. The
remaining 60.5% of patients with a score of 3 or less (‘low
risk’), whose risk of dying was only 3.2% could have been
managed in a general ward.

We suggest that hospitals consider adopting the scoring
system proposed by Rockall et al18 to determine the
appropriate environment into which acute upper GI
bleeding patients should be admitted. Perhaps there is
room to ascribe patients to an additional category within
each score. Group (a) might include patients whose general
status makes active life-saving measures appropriate or
probably so and Group (b) patients where such measures
are, by agreement of all concerned, not appropriate (eg
widespread malignancy, advanced age, elderly
institutionalised individuals, or long-standing alcoholic
cirrhotics with recurrent variceal bleeding). Patients with
scores of 4a, 5a, 6a or 7a might be managed in ‘special’
units and all others could receive a less intensive level of
observation and care on a general ward. Observation of
those in the ‘special’ unit should continue for a minimum
of 48 hours, during which time the risk of rebleeding is
probably greatest and management should include both
medical and surgical input according to an agreed protocol.
Early endoscopy should be a priority and endoscopic
techniques which have been shown to improve outcomes,

such as alcohol injection or heater probe,14,15 should be
available and utilised whenever appropriate.
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Posterior urethral valves occur in approximately one in
5-8000 live births.1 An optimal long-term outcome for infants
with this condition depends on early diagnosis and
management. This is now possible because antenatal ultrasound
can detect the bladder and renal abnormalities associated with
posterior urethral valves. Prompt referral once posterior
urethral valves are suspected is imperative to allow fetal surgical
assessment and to decrease the risk of postnatal sepsis and renal
impairment.2 We report two cases where delay in referral to a
tertiary perinatal medicine service significantly contributed to
the morbidity of the two infants involved.

Case one
A five day old male infant presented to the neonatal unit
with jaundice, lethargy and severe dehydration secondary to

an Enterobacter cloacae urinary tract infection. An eighteen
week antenatal ultrasound scan had shown a prominent fetal
bladder that failed to empty completely on micturition and
bilateral renal tract dilatation with normal renal
parenchyma. The parents and their general practitioner were
advised to have a repeat scan at 36 weeks gestation. This
demonstrated a thick walled, dilated bladder with a duplex
kidney on the right and marked bilateral renal pelvi-calyceal
dilatation. A post-natal scan was advised. The infant
delivered at 38 weeks weighing 3300 g. Despite a poor
urinary stream the baby was discharged home on day two
without prophylactic antibiotics and before re-scanning.

He presented at five days of age with jaundice and
lethargy and 15% below his birthweight. He was transferred
to the regional neonatal unit for assessment. On examination
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he appeared lethargic and unwell and was jaundiced. The
bladder was palpable almost to the umbilicus. A urinary
catheter was inserted and good drainage obtained. A
suprapubic, urine sample prior to catheterisation contained
500 x106 white cells/L and grew Enterobacter cloacae, sensitive
to the cefotaxime and gentamicin already commenced. Blood
cultures were negative. Other admission investigations
showed: bilirubin 433 mmol/L, urea 14.6 mmol/L and
creatinine 182 mmol/L. A micturating cystourethrogram
performed at nine days of age showed posterior urethral
valves with a dilated posterior urethra and markedly
trabeculated bladder. A duplex system on the right with
grade five reflux was demonstrated. An intravenous DMSA
scan showed relative renal functions of 37% for the left
kidney and 63% for the right kidney. Cystoscopy and valve
fulguration were performed after the urine was
demonstrated to be sterile on day sixteen. Subsequently, co-
trimoxazole was administered for prophylaxis. A peak
creatinine of 227 mmol/L, urea of 18.3 mmol/L and a BP of
102/68 mmHg were reached during convalescence.

Case Two
A 38 week gestation male fetus was transferred in-utero
because of antenatal scan findings of “severe
oligohydramnios with a dilated urachus and a right-sided
hydronephrosis”. An initial sixteen week scan was reported
as normal. A repeat scan by the fetal medicine team showed
a dilated thick-walled bladder with minimal renal
parenchyma seen. There was significant associated
oligohydramnios and the chest was reported as small. An
antenatal diagnosis of posterior urethral valves was suspected
and delivery was induced. No respiratory problems were
subsequently encountered.

His birthweight was 3010 g and the initial blood pressure
was 72/42 mmHg. A catheter was inserted immediately after
birth and good urinary drainage obtained. A micturating
cystourethrogram was performed at two days of age and
demonstrated a markedly trabeculated bladder with
diverticulae and posterior urethral valves but no vesico-
ureteric reflux. At twelve hours of age the urea was
3.9 mmol/L and the creatinine 145 mmol/L. Because of
deteriorating renal function despite good bladder drainage, a
right pyelostomy was performed at five days of age. Renal
function continued to deteriorate to a peak creatinine level
of 434 mmol/L and a urea of 10.1 mmol/L at a week of age.
Prophylactic co-trimoxazole was administered from birth.
Sodium supplementation to counter urinary losses and
peritoneal dialysis were both subsequently required.

Discussion
These cases illustrate the morbidity suffered by male infants
with posterior urethral valves when referral is delayed. The
first case required prompt assessment after birth and delivery
in an appropriate centre. Despite noticing the poor urinary
stream, failure to take appropriate action increased the risk
of sepsis. There had also been an inappropriate response to
the early abnormalities noticed on the ultrasound scan at
eighteen weeks gestation. Case two may well have been
evident earlier with fetal ultrasound and vesicoamniotic
shunt placement may have avoided renal impairment.

With increasing reliance on antenatal fetal ultrasound, it is
important that such examinations are performed by
ultrasonographers, radiologists and obstetricians who are
experienced in the detection of fetal anomalies. When
anomalies are identified, early antenatal referral (or at
minimum a phone consultation) to a perinatal or fetal

medicine service should occur. Infants with severe
oligohydramnios and a dilated bladder secondary to
obstructive uropathy may benefit from the insertion of a
vesicoamniotic shunt.2 Drugan et al report successful
treatment of a foetus at fourteen weeks gestation.3 The
degree of irreversible renal damage is directly correlated
with the age at onset, duration and severity of obstruction.4
If obstruction is relieved after a short-to-moderate duration,
pulmonary hypoplasia and renal dysplasia can be prevented.5

The earlier the obstruction is relieved the greater the
preservation of renal function. All suspected cases should be
assessed promptly after birth since, with appropriate
treatment, mortality in this condition has dropped from
around 50% to 3-5%.

A micturating cystourethrogram is essential to confirm or
exclude the diagnosis. Valve fulguration is the treatment of
choice, although upper tract diversion is still necessary for
some infants with progressive worsening of renal function
and in premature infants.

In general, severely affected infants have both pulmonary
hypoplasia and renal dysplasia. These infants often die
shortly after birth from pulmonary hypoplasia rather than
renal failure. Less commonly the obstruction is mild enough
to allow preservation of both renal function and normal lung
development. Of concern is the group of patients in whom
lung development is preserved but renal development is
severely compromised. These infants survive the early
neonatal period but are then faced with the long term
morbidity of severe renal failure, compounded by an
abnormal bladder which may compromise any future renal
transplant (as in Case 2).

Early prenatal detection of posterior urethral valves,
especially before 24 weeks gestation, carries a grave
prognosis with a high mortality and morbidity.6,7 The
natural history of congenital obstructive uropathy mandates
the need for improved diagnosis and subsequent therapy
earlier in gestation to prevent the renal failure and
pulmonary hypoplasia, which otherwise develops in the
majority of cases.8

The optimal management of the fetus with posterior
urethral valves is still a matter of controversy. Options range
from no therapy through to invasive diagnostic procedures.
These may include fetal cystoscopy,2 placement of a bladder
shunt in-utero4,9 or endoscopic fetal surgery.8 Each fetus
diagnosed as possibly having posterior urethral valves
deserves careful consideration by a team actively involved in
fetal diagnosis and therapy. This will result not only in an
appropriate treatment plan but also an opportunity for
parents to have a clear understanding of the significance of
the ante-natal findings and the long-term implications.
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Work capacity evaluation (WCE) is a systematic method of
measuring a worker’s ability to perform occupationally-
meaningful tasks safely and dependably, for the purpose of
evaluating their fitness and risk when starting to work or
when returning to work after an injury or illness. WCE is
also used to determine the presence (and, if present, the
level) of disability so that the patient’s case with a workers’
compensation carrier can be bureaucratically or judicially
concluded. General practitioners (GPs) in New Zealand
encounter WCEs as part of the Work Capacity Assessment
Procedure (WCAP) inaugurated by the Accident
Rehabilitation Compensation and Insurance Corporation
(ACC) in late 1997.1 In the WCAP, an Occupational
Assessor (OA) will have worked face-to-face with an injured
worker when they have reached their maximal medical
improvement and completed rehabilitation.

The nature of a WCE is to observe the evaluee as he or
she performs certain specified physical tasks, and rate
performance on a scale of named categories of physical
activity factors that address strength and dexterity. The
evaluator also records illness behaviour (clutching the lower
back, pain vocalisation etc) and explicitly solicits the
evaluee’s perception of difficulty experienced while
performing the task. Nominally, physical factors are not to
be considered in isolation from non-physical factors. In
practice, they tend to dominate discussion since they are the
least disputable aspect of the evaluation.

A stereotyped procedure should be followed, and  includes
attention to the preparation (psychological and physiological)
of the evaluee, to the precise instruction given, and to making
a specific inquiry afterwards about ‘how it felt’ to perform the
evaluation activity. In light of the trend in human rights
legislation, it is usual to record explicitly that the evaluee
participates voluntarily in each task. Computerised systems
facilitate such systematic practice. They also tend to
incorporate both the features of good clinical measurement
practice2 and the rules of legal evidence.3 As in all clinical
situations, the interpersonal interaction between the patient/
evaluee and the evaluator can influence the performance. It is
a challenge to maintain inter-observer reliability.

We have found that similar ratings are produced by
gymnasium-based assessments, observation of simulated
shop tasks, and an elaborate computerised work simulator.4

The final ‘strength’ rating tended to be different with the
different methods, because of the design of the method. For
example the work simulator was programmed to award a
particular ‘strength’ rating only if all subtasks were
performed successfully at that level, while the physical
therapist usually would look at the evaluee’s general pattern
of performance in arriving at a rating. Overall, we found that
the work simulator’s computer program rated a person
slightly lower than the clinical observer, and the shop
evaluator rated them slightly higher, on the basis of
evaluations that were performed at the same time, but that
all methods correlated highly in their detailed results.4

The favourable technical and practical aspects of WCEs
reflect their development through a long and pragmatic

interaction of controlled (scientific) and real-world
necessities. It is instructive to review this process. The
current approach to WCE developed from three main
sources: (i) Frederick W Taylor’s ‘laws of scientific
management’; (ii) the United States Dictionary of
Occupational Titles (DOT) listing of the factors that were
required in order to match workers to jobs, and in particular
the physical ones; and (iii) an ergonomic analysis of the most
common physical tasks of occupations.

FW Taylor pioneered the systematic analysis of the
physical demands of realistic work tasks. From the outset,
Taylor found he had to give considerable attention to
motivation: how to instruct the worker so he would be a
“first class man”.5 Two of his four principles of scientific
management dealt with this. The basic idea of matching the
measured demands of the job with the measured capacities
of the worker has endured. Thereafter, time and motion
studies were done of everything, and the term entered the
popular culture. Even the division of tasks in the surgical
suite that is so familiar to clinicians today resulted from such
an analysis of the (inefficient) previous system. Taylor’s
method of ‘work engineering’ evolved into one by which the
job could be formulated in such a way that the particular
worker could be first class at it.

Each job has unique features, but most job types can be
classified according to their usual demands, including their
physical demands, as in the DOT in the USA. The
Australian Classification of Occupations and the New
Zealand Standard Classification of Occupations are oriented
mainly to the skill level demanded of each job.

Hanman6 reports that in practice, the main effect of efforts
to identify the demands of a given job was to educate
employers to consider what was required to perform that
job, and not to reject out of hand any applicant with a
physical impairment:

“The idea behind the study was one of education, to
have foremen, in particular, realize that it didn’t take
supermen to perform each job in this plant, that most of
the jobs could be done by workers with all kinds of
disabilities.”

During the development of the third edition of the DOT,
employment experts selected the following components as
being the variables with the greatest potential relative to a
functional capacity scheme: aptitudes, interests,
temperaments, work performed, physical capacities, working
conditions, training time and industry. These experts
developed a series of rating scales and defined factors for the
purpose of compiling the attributes of each listed job. The
Physical Capacities component consisted of six categories
that were combinations of various factors in use at that time.
This is the origin of the ‘physical factors’ component of the
usual WCE.

Although ergonomists claim that in application,
ergonomics requires an eclectic philosophy and knowledge
from different disciplines rooted in the life, behavioural, and
engineering sciences, they also admit that occupational
applications have emphasized biomechanics as its primary
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science.7 That is, although biomechanics is only one aspect
of a complex problem, it is a fundamental one. WCE
similarly focuses on physical activity factors related to work.
Nevertheless it has become the tradition to summarise
evidence about manual materials handling (MMH) under
four approaches: epidemiological, biomechanical,
physiological, and psychophysical.8-10 Ergonomics quite
clearly straddles medicine and occupation, and some basic
patterns of the modern health services approach can be seen
to have influenced its development.

The approach to the study of MMH during much of the
twentieth century has been like that of exposure to
potentially injurious agents in the course of work. This has
caused little dispute for physicochemical exposures in
general where damage to flesh is obvious. During the past
few decades, the approach has been extended fruitfully to
subtler exposures and to delayed manifestations of
physicochemical exposure. It was also used to trace a
putative causal chain back from an illness, disease, or injury,
to an occurrence at work. Under the assumption that the
same reasoning should apply, soft tissue injury came to be
attributed to exposure to physical activity, as an over-
exertion injury.9 The problem was, there often was no bio-
medical abnormality detectable in the sufferers, and a wide
diversity in the extent of work disability claimed by those
with similar initial ‘exposure’ and even by those with similar
initial clinical course.11 Consensus tends not to be broad
unless the situation is as obvious as amputation of a limb,
and even then there is room for dispute.12 In the absence of
consensus on causation, legitimate competing interests such
as labour and employer would have nothing to mitigate their
natural inclination to interpret a situation in a way
favourable to their own interests. As it has happened, the
history of this topic is characterised by dispute rather than
consensus. An ‘answer’ is demanded from the clinician.

When a clinician encounters a practice situation that is
novel and complicated, such as evaluating a person’s
fitness and risk relative to occupation, it is helpful if
information of high scientific quality is available, ideally
information based on evidence. The WCE process is
important in itself, but it illustrates an approach the
clinician can take in other such situations.

Most clinicians, as ‘treating clinicians’, evaluate a person
for determining the medical diagnoses, in order to treat
them. The role of ‘evaluating clinician’ differs in several
aspects: the evaluee (not ‘patient’) usually is not acutely ill
and is attending as a requirement for obtaining a specific
benefit (medical aid, compensation, or award for permanent
impairment); the nature of the evaluation is specified by the
referral source, even though an essential requirement is that
the clinician render a professional judgement about the
evaluee’s fitness and risk regarding some activity or
occupation (an aspect not covered in most medical training);
the clinicians primary responsibility is to report to the
carrier, not to the evaluee; and the clinician is paid by the
carrier. In a recent decision, the Court of Appeal in England
held that a doctor retained by a company to advise on
occupational health matters owed no duty of care to a job
applicant (Kapfunde v Abbey National & Daniel [1998]
IRLR 583 (CA)). Fortunately, the WCE provides the
clinician with the sort of information they need to maintain
focus in this complicated situation. The outcome of the
overall process, of which the clinician’s contribution is just
one part, is successful participation by the worker in
appropriate employment. Employment is a complex
outcome, and the clinician must focus only on the portion of
the process that is assigned to them by the terms of
reference, such as by the WCAP.3,13

The relative quality of different types of scientific evidence
has been discussed extensively.14 The strength of a study is
generally improved by increasing the specificity of the
patient group, the intervention, and the measured outcome,
but to do so makes the study less relevant to the usual
circumstances of practice. The strength of the WCE
approach is that it separates out from a complicated situation
(employment), one aspect (physical demand) that is
susceptible to scientific inquiry, and for which a broad expert
consensus has been established. Although perhaps not the
ideal, this still is good information on which to base clinical
practice guidelines.15 The approach taken to legislation in
this complex area is to proclaim a contemporary provisional
regulation (ie something to use now) but also to require
ongoing research.

Clinicians are now expected to view health more broadly
than has been their tradition, and especially to consider any
limitation on the ability of the patient to function.16,17 It could
be argued that the healthiest people in society are those
engaged successfully in competitive employment. However,
employment is a social phenomenon, encompassing biological,
psychological and social considerations. It is not amenable to
the reductionist approach of traditional science. It will continue
to be an area of controversy involving trade-offs between
legitimate competing interests. Amidst such complexity, the
clinician’s traditional skills and expertise can provide clarity in
at least one domain. Clinicians are familiar with pre-
participation examinations, such as for sports or driving. It first
is determined whether there is substantive active disease, and if
so, whether it is being appropriately treated. If this question is
thought of as “What is wrong?”, in the usual biomedical sense,
the next question is “So what?” - what are the consequences for
the person’s function? In the WCAP, the medical assessor is
only asked the former question. If no important disease is
apparent by a conventional medical investigation, it is only
necessary for the clinician to say so.

‘Function’ is a concept with depth and breadth, spanning a
spectrum from caring for oneself to performing manual
tasks, walking, seeing, hearing, speaking, breathing, learning
and working.11 Clinicians in general are most familiar with
acute and critical care where the concern is with maintaining
the patient’s vital processes, identifying biomedical diagnoses
and establishing treatment. Post-acute care is concerned
with supervising biomedical treatment, monitoring to detect
recovery or relapse and starting rehabilitation. It is in
rehabilitation that the patient’s independence of function is
the main concern (“the ability of the patients to perform the
daily activities of their lives, how they feel, and their own
personal assessment of their health in general).18 The
clinician needs to be clear about which domain of clinical
practice they are working in, because the priorities are
different in each, for treatment objectives and hence for
treatment methods. In complex situations such as worker
fitness and risk evaluation, the clinician need not and should
not render a professional opinion that includes areas of the
overall problem that are beyond their area of expertise.19
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After years of relative neglect, the management of chronic
obstructive pulmonary disease (COPD) is emerging as an
important therapeutic area, at long last distinct from that of
bronchial asthma. More emphasis and resources are being
given to the only intervention which has been shown to alter
long term outcomes, namely smoking cessation.1 Pulmonary
rehabilitation has been shown to improve exercise capacity
and quality of life for patients with significant respiratory
impairment,2 and programmes have been established in a
number of New Zealand centres. Lung volume reduction
surgery has resulted in some dramatic improvements in
physiology but requires evaluation in controlled trials before
it becomes routinely available.3 More recently the role of
inhaled drug therapy, notably inhaled corticosteroids (ICS)
has been re-examined, particularly with a view to halting or
slowing the progressive course of the disease.

The need to define the role of ICS treatment in COPD is
an important one. In 1998, approximately $NZ 40m was
spent in New Zealand on this therapeutic group, of which
nearly $NZ 4m was prescribed for patients with a diagnosis
of COPD. But is this expense justified? The efficacy of ICS
in the management of chronic asthma is well validated:
symptoms, but also exacerbations, are significantly reduced.4
There is also evidence that early intervention with inhaled
steroids in asthma may avert progression to fixed airflow
obstruction.5 In contrast, so called ‘steroid-responsiveness’ in
COPD, defined as an improvement in FEV1 of at least
200 mL and 15%, is limited to approximately 15-20% of
patients. Hitherto, clinicians have attempted to identify such
patients using a ‘trial of steroid’, but unfortunately there is a
very poor relationship between outcomes following a ten to
fourteen day course of oral steroid and longer term benefits
using inhaled drug,6 leaving it difficult to predict which
patients ought to receive treatment. Currently, many
clinicians give the patient the benefit of any doubt and
prescribe ICS irrespective of any physiological response.

So, what objectives ought to be pursued when using ICS
for COPD? Unfortunately, numerous studies have failed to
show that symptomatic benefit is consistently achieved.7-11

The importance of more recent investigations is that the
therapeutic goals for the longterm use of ICS have been
extended to include reducing the longitudinal rate of decline
in lung function (the best marker of prognosis) and
exacerbation rates. Three large longterm randomised
controlled trials, the Copenhagen City Lung Study (CCLS),
EUROSCOP, and ISOLDE have been conducted.12-14 In the
CCLS and EUROSCOP studies,12,13 patients received
800 µg/day of inhaled budesonide for three years, and in the
ISOLDE study14 1000 µg/day of inhaled fluticasone for a

minimum of two years. The results appear to be consistent.
In patients with mild disease, there was no treatment related
benefit.12,13 In patients with moderate or severe impairment,
an increase in FEV1 of approximately 10% was obtained
within the first three months of commencing treatment
either with the inhaled corticosteroid13 or using an initial
course of oral prednisone.14 Despite this early benefit,
however, the subsequent decline in FEV1 over time
proceeded at a rate which was similar in both the active and
placebo treated groups ie 60-70 mL/year. Thus any hope
that ICS might alter the inexorable natural history of COPD
appears to have been in vain. Smoking cessation will achieve
a great deal more: in the Lung Health Study1 the annual rate
of decline of FEV1 after smoking cessation was 34 mL
(marginally greater than that of non-smokers) compared to
63 mL/year for continuing smokers. Although the results of
subgroup analysis in the ICS studies ie attempts to identify a
population of ‘responders’, are yet to be published,
instinctively one would anticipate that identifying such
individuals will prove to be as difficult as it has been to
identify symptomatic ‘responders’.

What of exacerbations? Acute exacerbations of COPD are
important events, not only for patients, particularly if they
are associated with acute respiratory failure, but also for
primary and secondary health care services whose resources
they consume. Here the evidence is tantalising. In the
ISOLDE study,14 there was a significant reduction in
exacerbation rates. The median exacerbation rate was 0.99
per annum for patients treated with fluticasone compared to
1.32 per annum for placebo-treated subjects, a significant
decrease of 25%. In another study comprising 281 patients
with less severe COPD (mean FEV1 approximately 1.55 L),
treatment with inhaled fluticasone 1000 µg/day resulted in a
reduction in the severity profile for exacerbations although
the total number was not significantly different.15 However,
there is consistency in the overall pattern of results.

On the basis of present evidence, the indications for
long term treatment with ICS in patients with COPD are
therefore limited. Reducing the rate of decline of lung
function in COPD cannot be accomplished using ICS,
and is much more likely to be achieved (and less
expensively) by stopping smoking.1 Although control of
symptoms is unlikely to be achieved in the majority, a
trial of inhaled rather than oral steroid over at least six
weeks will identify a small number of responders.6,16 If
symptoms do improve significantly, then maintenance
therapy using beclomethasone 1500 µg per day or its
equivalent may be continued. Finally, in patients with
severe disease (FEV1 less than 1.2 L) for whom frequent
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The following passage from Stewart’s History of Pathology
in New Zealand1 conjures up the early years of Dr AB
Pearson’s long and distinguished career in Christchurch:

“Dr Pearson’s appointment was initially for five years, and he
was authorised to buy equipment to the value of 500 pounds. On
16 July 1912, the first full time Hospital Pathologist in New
Zealand began work in the old operating theatre in Christchurch
Hospital. His major equipment was a microscope, an incubator and
an autoclave and iron pot for sterilising. Dr Pearson was
immediately faced with an epidemic of diphtheria among nurses.
This, to the surprise of all, he traced to an infected wound. The
work involved is shown in his report on his first eight months
work: 307 swabs for diphtheria predominate. He also examined
138 sputa (91 TB), 153 ‘fluids’ (urines, bloods), prepared 214
vaccines, examined 89 tissues, did 27 Widals, six opsonic indices,
five Wassermann tests, five blood cultures, examined thirteen
blood films and made seventeen postmortem examinations. No
biochemistry is noted! For work from outside the hospital, the
Board collected 199 pounds.”

Pathologists, with their science and technology support
staff, have always worked largely behind the scenes, often with
less than adequate resources, dealing with specimens, rather
than with patients. As the passage above illustrates, the service
they provide might sound, in summary, very like a list of
commodities, but it is much more than that. Consequently,
most health service workers were not surprised when early
attempts to require laboratories to compete for state funding
on a price-per-unit-product basis resulted, as in other New
Zealand health services, in compromise.

The last two decades have seen a substantial increase in
private market involvement in health care provision in all
democratic capitalist countries. The pace and extent of this,
however, has varied widely.2 At the end of the ‘90’s, much of
the argument surrounding the relative merits of market-led,
and central control of publicly funded health resources,
centres on finding an appropriate balance between the two.
New Zealand was widely regarded3 as having moved away
from the competitive market model for health during the brief
term of the coalition government of 1996-98. More recent
strategy proposals from the Health Funding Authority (HFA),

however, signalled a determined return to the market control
of resources for primary referred laboratory services in the
final year of the National government.

More market
Between December 1998 and May 1999, a project team
from the HFA developed a Laboratory Services Strategy
focussing on ‘prices and providers’ of laboratory services.4 A
Laboratory Services Advisory Group (LSAG) with
membership independent of ownership interests in either
public hospital or private laboratories was proposed (similar
in membership to the Pharmaceutical and Therapeutics
Advisory Committee that provides advice to PHARMAC).
This generalist LSAG would assist with evidence-based
decisions on the range of tests to be funded by the state, as
part of the primary care system ie the national, primary-
referred schedule tests. While specialist clinical
subcommittees might be set up for specific purposes, these
would be subject to LSAG review. The management of
contracting for primary referred services would be the
responsibility of PHARMAC, a subsidiary of the HFA
already in operation.

To encourage competition, the Strategy document made
a number of proposals that necessitated the limited
membership of the LSAG stipulated above. Both primary-
schedule testing and non-schedule testing (currently done
from a capped HFA budget by public hospital laboratories,
unless contracted out) would be fully opened to contestable
contracting for state funding. ‘Clusters’ of tests, eg
anatomical pathology, would be subject to separate tenders,
as would blood collection services. A tendering
arrangement was envisaged whereby “those who bid the
lowest price for a ‘cluster’ of services, and who meet all
other criteria, are awarded their tender price.... ‘Losing’
laboratories will receive this price less a discount. This
encourages laboratories to bid low, but does not
automatically exclude losers.”5

Fixed and variable components of the cost payments
would be treated separately to encourage savings from
economies of scale without sacrificing geographical

exacerbations are problematic, maintenance therapy with
ICS may achieve a reduction in their frequency and/or
severity. Further studies are required to quantify the
economic benefits of long-term intervention for this last
indication, and current guidelines for the use of ICS in
COPD now require to be reviewed.
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coverage. Tendering rounds would be at intervals long
enough to “make the transaction costs of a tender
worthwhile.”4

Maintaining the market: the costs
Laboratory services seem in some respects to be an ideal
candidate for market control: laboratory ‘referrals’ can be
readily commodified by superficial analogy with
pharmaceutical prescriptions. The service provided is
virtually invisible (significantly, whereas the market
mechanism was proposed in this strategy document for the
supply side control of laboratory services, the more publicly
visible, demand side control strategy - patient part-charging
for laboratory tests - was deferred for post-election 1999
consideration by the Ministry). To illustrate the complexity
of the issue, some factors pertinent to the proposals and
their likely outcomes in the New Zealand setting are
presented below.
Compromises to efficiency. The dominant rationale for
market control of resources and prices is potential cost-
efficiency. As the HFA was clearly well aware, however,
offsetting any efficiency gains from market controls in an
internal health market, are transaction costs that arise out of
the contracting process itself. Ashton6 has pointed to two
factors strongly influencing transaction costs in the New
Zealand internal market for health. These are the legal
status of health service contracts, which often leads to
protracted, detailed and costly negotiations, and (until mid-
1998) the duplicated purchaser effort involved in operating
four health authorities. In addition, risk insurance would
constitute a substantial transaction cost for laboratories,
which have high set-up costs and highly trained and
specialised staff. Some elements of the proposed strategy, eg
the recent amalgamation of state funding agencies, and the
longer interval between tendering rounds, would have
reduced the transaction costs of contracting. Others,
however, would have negated that gain, especially as they
affect both purchaser and providers. Among these are the
duplicated tendering processes for separate specimen
collection and ‘test-clusters’, the inclusion of public hospital
laboratories plus their previously noncontestable, non-
schedule tests in tendering rounds and the separation of all
prices into fixed and variable components. Bearing in mind
the rapid pace of technological change in the clinical
laboratory area, any cost-efficiency gains from the proposed
market-led strategy would have been heavily offset by the
increased transaction costs of contracting, thus weakening
the main benefit from market-led control.

A further advantage often claimed in the past for market-
led price and resource control, is its responsiveness to local
supply and demand signals. This advantage, however, has
been progressively compromised throughout the 1990’s by
technology mediated reductions in time- and distance-
constraints on accurate information exchange - advances that
have been felt in most countries, regardless of health
management style. A common moral argument for market
control, that it promotes individual autonomy, was irrelevant
in the post-1993 New Zealand internal market for health,
where state entitlements were not portable to other insurers.
Loss of collegiality and stability. Externalities, factors not
reflected in market signals but affecting the welfare of
others, are an important source of market failure, especially
in the field of health care. Exclusion from the LSAG of all
fully, or partially, self-employed pathologists, and possibly
most other practising pathologists - at first sight the most
appropriate group from whom to obtain expert advice on an
appropriate schedule - was one striking outcome of the
proposed market-led strategy.

Furthermore, while the laboratory management strategy
was under debate, other marketstyle approaches were being
developed that would also have the effect of limiting
professional autonomy for pathologists. One public
safeguard seen as critical for the ceding of secondary service
utilisation control to general practitioner ‘budget-holding’
groups, is the development of best practice guidelines.
Whereas for other medical speciality areas, the Guidelines
group7 of the National Health Committee developed such
guidelines centrally (with co-option of appropriate
specialists), pathology was selected for a market-led
approach. A Request for Proposals8 to provide best practice
education to primary referrers was released by the HFA in
June 1999. In this, and associated documentation, a ‘conflict
of interest’ was defined. Best practice education providers
were deemed to have a conflict of interest ‘where the
provider organisation has a financial incentive to increase
the number of laboratory tests undertaken’. Providers with a
stated potential conflict of interest would be considered only
if their proposal was made jointly with a second organisation
having no such conflict. Given the test volume increases
expected to arise from demographically- and technologically
driven developments in laboratory monitoring and early
diagnosis,9 this provision seemed aimed at limiting the
participation of practising pathology specialists (and possibly
some other medical specialists as well) in test usage
education. These would be experienced and well informed in
their specialist or sub-specialist field, and in short supply.
Again, this limitation was a by-product of the proposed
market-mediated laboratory management strategy, with
worrying implications for service quality long-term.

Market control of resources can also be destabilising in
unpredictable ways. In the period following the introduction
of competitive tendering in health provision in 1993, two
large companies came to dominate laboratory services
throughout New Zealand: MedLabs, owned by the Societe
Generale de Surveillance SA of Switzerland (SGS), and
Diagnostics, which was New Zealand-owned. (Only a third
or so of the privately controlled laboratories remained
independent and pathologist-owned by 1999). Several
hospital laboratory contracts, including those for North
Shore, Palmerston North, Dunedin and Invercargill
Hospitals, were let to private companies. Cardinal
Community Laboratories, a Christchurch-based Aoraki
Corporation initiative with international Cardinal Network
links,1 was put into receivership in August 1996 with debts of
more than $3 million, and later liquidated.10 In May 1999,
the country’s two largest pathology laboratories, Medlab
Auckland and Diagnostic Auckland announced their merger,
in response to a ‘squeeze on funding’. The new company
became known as Diagnostic Medical Laboratory.11 More
recently, it was announced that Diagnostic Medical
Laboratory and all the SGS-owned Medlabs, along with the
New Zealand Radiology Group, would be purchased by the
Australian Stock Exchange listed company (based in
Sydney), Sonic Healthcare Ltd.12,13

It is salutary to compare the above course of events with
developments in the United States, which has a more
comprehensive market model in public health care extending
to private insurance, as well as to private service, provision.
The evolution of health maintenance organisations (HMOs)
in America from small, not-for-profit groupings, to large,
for-profit companies exploiting economies of scale both to
recruit members and to return a profit to shareholders, has
been well documented.14 Some of these have moved
offshore, ostensibly to lift standards in developing
countries,15 but possibly also to sustain high returns in the
face of regulatory restrictions and government belt-
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tightening at home.14 A parallel ‘massive’ growth in
independent (not hospital or clinic based), for-profit
laboratories, has also occurred.16 Economies arising from
increased test volumes and bulk purchasing of supplies have
enabled large American for-profit laboratories to compete
successfully for services to the large HMOs.16 Just as the
ongoing requirement to continue returning a profit has led
to unacceptable compromises in both quality and access for
HMOs,17 so also have American laboratory services been
compromised, following strong price competition from the
large, for-profit organisations.18 Fiscal and regulatory
pressures have led to an ‘understandably’ conservative
attitude towards expansion and development, which has
affected adversely the availability and range of tests on offer.
Commentators describe a shift in focus, from a view of
laboratories as being ‘an integral part of the hospital
committed to contributing to the diagnosis and management
of patients’ to a ‘cost centre’: a description they regard as
derogatory and demeaning.17 These observations have
relevance, less to the form of (non-risk holding) primary-
directed health care organisation that appears to be evolving
in New Zealand,19 than to the continued incursion of for-
profit companies into the New Zealand laboratory services
market. That development, particularly if part-charges are
introduced, could impinge negatively on equitable access to
laboratory services - as quality becomes more closely tied to
monetary returns.

A no-market alternative
The last substantial strategy document dealing with health-
related laboratory services in this country was published 25
years ago. The New Zealand Board of Health Report:
‘Clinical and Public Health Laboratory Services’20 resulted
from a Committee of Inquiry, which held the first of sixteen
meetings in March 1971. The Committee comprised two
senior members (both medically qualified) of the Hospitals
Division, Department of Health, who took the chair in
succession; two academic/hospital pathologists; one academic/
hospital physician; a private/hospital pathologist; a consultant
venereal disease specialist/GP; and a laboratory technologist/
tutor. The Committee was given very broad terms of
reference, and the recommendations resulting were wide-
ranging. They covered organisation and facilities, between-
laboratory relationships and funding, administration, control
and planning, staffing and education and integration into the
Health Department. They were aimed primarily at fostering a
high-quality, cost-efficient service, and their dominant theme
was the need for both local and central co-ordination of
resources in the interests of cost-effectiveness. Other
recommendations were aimed, with considerable prescience,
at curtailing private profiteering from the Social Security
Fund (later, Vote Health).

The years following the 1974 Report have seen rapid
expansions in both test range and analytical capability. The
old need for technically skilled workers was being displaced

by a need for more broadly trained laboratory-based
professionals with strong evaluative and communication
skills for liaison and educational outreach. To respond
constructively to these challenges within the severe
budgetary constraints that, by the early 1990’s, had become
inevitable, clinical laboratory services needed to develop the
degree of inter-laboratory (and inter-service) co-operation
foreshadowed in the 1974 Report. The Report, however,
went largely ignored. The pathologist-dominated, but
balanced, Laboratory Services Advisory Committee (LSAC)
was called less and less frequently throughout the succeeding
years, and eventually became defunct with the establishment
of the Regional Health Authorities in 1993.

In his ‘History of Pathology in New Zealand’, Stewart
regretted that the 1974 Report which, he said, should have
been the ‘Magna Carta’ for pathology services in New
Zealand, was effectively ‘pigeon-holed’ - despite protests
from the LSAC of the time. Present-day readers, however,
will be struck by the contrast between the strongly co-
operative and responsible direction of the 1974 Board of
Health Committee Report recommendations, and the costly,
divisive, and unpredictable course set in train two decades
later by the 1993 market-oriented health reforms.
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The world’s first floating abortion clinic has yet to sail, but it is already making waves. The ship, which is planned by a Dutch doctor, Rebecca Gomperts,
will travel the globe performing free terminations off the coast of countries where the practice is outlawed.

The idea has not gone down well in Malta, one of the countries likely to receive a visit. The Maltese authorities described the concept as “horrendous”,
while the island’s Roman Catholic bishops accused Dr Gomperts of seeking to carry out “heinous murders”.

Guardian Weekly, June 22-28, 2000.
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Report of the Cancer Control Workshop ‘99

Members of the National Cancer Control Steering Committee

NZ Med J 2000; 113: 341-2

make improvements in these areas. Identifying relevant data
and information and using an evidence-based approach is
important.

A national cancer control plan must have relevance to the
quality of life of patients and the wider community and must
involve the public if it is to succeed. Political will, an
appropriate strategy, tactics and resources to implement it are
required. In the United Kingdom, the identification of
variations in both treatment9-11 and survival after diagnosis12

provided an incentive to government to critically assess cancer
control activities. Realistic targets must be set within the
resources available, and information needs to be gathered to
shape the plan. How monitoring will take place needs to be
planned from the outset. Cancer control initiatives also need
to be integrated with other health initiatives so the wider
context of improving health status is not forgotten.
Geographic spread of the population is an issue and decisions
about what can be done in primary care and what needs to be
done at the hospital and other levels of the health service have
to be made. The UK experience has demonstrated the need
for careful consideration of cancer subspecialties due to the
limited number of suitably trained professionals worldwide.
The geographic spread of the population also impacts on the
provision of accessible subspecialty care, such as cancer care
for children and adolescents.

The Australian Federal Government has funded a
secretariat to develop a national cancer control plan and
implementation strategy, called the National Cancer
Control Initiative, with support from the Australian
National Cancer Network.4 An extensive consultation
process involving several government and numerous non-
government agencies has been undertaken and a secretariat
working closely with the Australian Cancer Society and the
Australian National Cancer Network, has been established.

A specific-issue targeted approach has been used by the
Ministry of Health in New Zealand, particularly in areas
such as tobacco control, healthy eating, reducing alcohol
consumption, reducing UV exposure, immunisation against
hepatitis B and the breast and cervical screening
programmes; but many other components of a national
cancer control plan need to be addressed.

Which agencies are responsible for which steps in cancer
control, from basic research and the development of
interventions through to program planning, implementation
and monitoring in each cancer control area of primary
prevention, screening, early diagnosis, treatment, rehabilitation
and palliative care need to be identified so that gaps and areas
requiring attention can be identified and resolved. Maori need
to be involved in the development of the national cancer
control plan so that appropriate representation, involvement of
Maori expertise, use of data, and commitment to the Treaty of
Waitangi, is fully considered. The plan would need to cover
areas of familial cancer and cancer genetics, palliative care and
child and adolescent cancer.

Various options for developing a more systematic
approach and increased co-ordination of activities were
explored, but the one unanimously favoured was the

In response to repeated calls for a systematic and co-
ordinated approach to cancer in New Zealand,1,2 the
National Cancer Control Steering Committee organised a
national workshop in Wellington on 5-6 August 1999. The
110 invited participants of the workshop represented a wide
range of organisations, interests and expertise, including
non-government organisations, government agencies,
consumer groups and health professionals from throughout
New Zealand. They unanimously approved the following
recommendations:
1. A national cancer control plan for New Zealand should

be established.
2. The steering committee should continue in its role and

co-opt additional members where necessary.
3. The steering committee should establish a taskforce to

drive this initiative, work to establish a representative
national network of relevant organisations with a
commitment to cancer control, and develop terms of
reference for the taskforce and the network.

Several countries have recognised the need for a
systematic and co-ordinated approach to reducing the
burden of cancer in the community and to improve the
quality of life of those affected through the development of
national cancer control programmes in accordance with
World Health Organization recommendations.3-8

Overseas speakers at the workshop included Sir Kenneth
Calman, past chair of the Executive Board of the World
Health Organization and Professor Robert Burton, Chair of
the National Cancer Control Initiative Management
Committee in Australia. Other speakers included Drs Chris
Atkinson, Karen Poutasi and Professor David Skegg.

Prior to the workshop, participants completed a
questionnaire about their areas of expertise, examples of a
planned approach in their sector, where a planned approach
is lacking and how a cancer control strategy could overcome
such problems. A summary of the wide range of issues
identified was provided in the workshop handbook. Six
background papers were circulated prior to the workshop.
These included the state of cancer in New Zealand,
screening policies, child and adolescent cancer services, the
cancer control approach of the World Health Organization
and palliative care.

The workshop was opened with a mihi from Kaumatua
Mr Bill Katene from Ngati Toa, followed by Dame
Catherine Tizard with the opening address. A brief summary
of the findings of the workshop follows.

Previous efforts to develop a nationally co-ordinated
approach to cancer services and the state of oncology
services were acknowledged. There is a need for timely
access to high quality treatment, surgery, imaging and
pathology services, support services, and replacement of
equipment. The expense of drugs needs to be assessed and a
good referral process between primary care, treatment and
palliative care services needs to be maintained. The cancer
control process involving four basic steps (assessing the
magnitude of the problem, setting the agendas, developing
strategies and prioritising control activities) is needed to

PROCEEDINGS
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MEDICOLEGAL DIARY

What standards of conduct are practitioners required to meet in order to avoid

criticism?

Jonathan Coates, Associate, Simpson Grierson, Wellington.

primarily by way of evidence from comparable practitioners
and from guidelines issued by professional organisations. To
ensure uniformity, and to reduce the risk of disciplinary
proceedings, professional colleges should be encouraged to
formalise comprehensive guidelines.

There is an important proviso that the law places on the
setting of professional standards. This is a requirement that
the professional colleagues’ evaluation of acceptable
standards is ‘reasonable’.1 This is determined by the
adjudicator - either the Medical Practitioners Disciplinary
Tribunal in the case of a disciplinary action, or a judge in the
case of a civil action. The adjudicator will take into account
all the circumstances of the case, including not only usual
practice, but also patient interests and community
expectations.2

The weight attached to medical colleagues’ evidence of
acceptable practice differs depending on the type of conduct
at issue. Standards which concern questions of diagnosis and
treatment will almost always be resolved on the basis of
colleagues’ evidence of acceptable practice.  It would be rare
for the adjudicators to find that the accepted practice is
unreasonable. However, standards for the provision of
advice and information is a different matter. Whether a
patient has been given all the relevant information to choose
between undergoing and not undergoing a treatment
depends on the communication of relevant information to
the patient in terms which are adequate for that particular
patient, rather than on any particular medical skill. In such
cases, less weight will attach to colleagues’ evidence of
acceptable practice.

NZ Med J 2000; 113: 342-3

Medical disciplinary proceedings are frequently in the news.
The public’s awareness of medical mistakes is sharpened by
intense media focus on cases of misconduct. The sabre of
disciplinary action prompts all doctors to ask questions such as:
What are the standards of conduct medical practitioners are
required to meet? Who determines what those standards are?
This note will briefly consider an answer to these questions.

What are the standards of conduct medical
practitioners are required to meet?
The starting point is to ask whether the conduct at issue is of
a kind that competent and experienced practitioners would
regard as acceptable. Whether a doctor has failed to practice
to an acceptable standard will substantially be resolved by
asking doctors who practice in the same branch of medicine
to make that assessment. There is an important caveat on
this which is considered below.

The law recognises that in many areas of medical practice
there are differing opinions between practitioners. A
practitioner will not be found to have breached the standard
of conduct required, provided that there is a body of opinion,
even if it is a minority body, which supports the practice he or
she adopted. The disciplinary forum is no place to resolve
scientific disputes between the medical profession.

Who determines the professional standards of
conduct?
The profession itself is by far the greatest influence in the
setting of standards. In a disciplinary context, this is

development of a consortium of agencies to fund a
secretariat which would liaise with the various organisations
and the public in the development of a national cancer
control plan. Its success would depend on the interface with
the government agencies responsible for policy, purchasing
and regulation.
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An English case illustrates the type of case where the
Court may override medical evidence of acceptable
practice. A 28 year old man underwent rectal surgery
which was successful in that it remedied the patient’s
complaint. However, due to nerve damage during the
operation, the patient was left impotent and with bladder
dysfunction. Although this is a recognised risk, the patient
had not been informed of it prior to operation. Medical
evidence from comparable practitioners was that current
practice did not include discussing this risk in such
situations. Despite this, the Court found that the surgeon

ought to have disclosed the risk and in failing to do so,
fell below an acceptable standard.3

Therefore the role of medical evidence in the determination
of professional standards is persuasive - even highly persuasive
in cases of diagnosis and treatment - but not determinative.
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