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Surgeons are ever more subject to raised public and
institutional expectation, review and circumscription.1-4 The
focus on surgeons, rather than other specialists, is all the
more intense since surgical intervention can be easily
defined and has immediate impact on patients’ lives.2-4 This
increased expectation comes as an addition to the dedication
and time required for the effective practice of surgery, a
consuming career.4 In education, the consultant contribution
to surgical training has become more onerous.4-6 In research,
the expectations of funding agencies increasingly require
emulation of the work of leading cell and molecular
scientists.7 Coupled with the disparity between the
remuneration of academic and non-academic surgeons,1 it
might be predicted that academic departments of surgery
will decline, in the forefront of a more general academic
medical decline.8

Surgeons have been vital in progressing medical practice for
2500 years. In the last century alone there were nine surgical
Nobel laureates:9  Emile Theodore Kocher (thyroid
pathophysiology), 1909; Allvar Gullstrand (lens dioptrics),
1911; Alexis Carrel (techniques of vascular anastomosis), 1912;
Robert Barany (vestibular pathophysiology), 1914; Sir
Frederick Grant Banting (discovery of insulin), 1923; Walter
Rudolf Hess (location of brain function), 1949; Werner
Theodor Otto Forssman (cardiac catheterisation), 1956;
Charles Brenton Huggins (hormonal treatment of prostate
cancer), 1966; and Joseph E Murray (renal transplantation),
1990. Surgical experimentation has always been essential to the
growth of biomedical knowledge and its clinical application.

Up to one half of all hospital staff directly responsible
for the delivery of inpatient care are working in surgical-
related specialties; surgery is likely to remain a key part of
an effective health service for the next century.1,10 There
is a vast evidence base for surgery that is subject to
constant review, investigation and improvement.3,11,12 The
crucial role of surgery in clinical care makes both
undergraduate and postgraduate teaching and training
mandatory for the benefit of society.1,3,5,6,8 Many forms of
surgery require particularly high levels of skill and
practical application, with clinical multi-disciplinary
team-working, that can only be learnt through a
structured, ‘hands-on’ approach. If the demands of
clinical practice, on the one hand, and effective teaching
and training, on the other, are so great that one or other
is compromised, more consultant manpower is
required.1,4,10 Those with control or influence over the
staffing of hospitals, particularly university hospitals, and
medical schools, must not shy away from this fact nor
hide in attempts to balance budgets. Non-university
hospitals must also carry out an increasing role in both
undergraduate and postgraduate training, but it remains
the duty of academic departments of surgery to lead in

this area.1,4 This lead is required to determine professional
standards,1,3 and to co-ordinate training in concert with
national institutions.3,5,6,13

The majority of undergraduate medical ‘schools’ are part
of established universities with strong if not overriding
research agendas. Typically, a medical school is desirable to
such a university as it is likely to enhance research funding.1,8

Indeed, whilst all surgeons are subject to the increasing
demands outlined previously, in no other area of activity is
the provision of leadership as exclusive and critical to an
academic department as in the field of research.1,8,11-13 Given
current pressures, how will such leadership be sustained?

Molecular cell biology rightly dominates current
fundamental biomedical research.14 The complete
identification of the human genome is nearly done. A shift in
research is occurring with greater focus upon function,
linking molecular events to cellular and physiological
changes, not only in individuals, but also in populations.14

Many areas of research endeavour have become so
specialised as to render interdisciplinary collaboration
obligatory.1,7,8 Any research group requires its own core of
specific, proven research expertise central to its principal,
focussed, research programme. For this, a critical mass of
full-time research scientists is essential, whatever the area of
research pursued.7,13,14 Without them, academic clinical
departments are likely to decline.8 The research
environment within a department of surgery created by one
or more active scientific groups, pursuing related
programmes of investigation, is an ideal location for the
surgical trainee to gain research experience.1,5,13 Within an
established programme of research the trainee should
acquire direction, training and support for work towards
research publications and a higher degree by thesis. For the
talented individual sustained by this environment,
development of an independent line of investigation should
subsequently be encouraged.

Medical schools and teaching hospitals should recognize the
special requirements needed for a successful academic surgical
department. ‘Surgical research’ is not fundamentally distinct
or different from ‘medical research’, indeed there are many
overlapping disease areas. What differs is the much greater
personal involvement of the surgeon in delivering patient
care, required no less from an academic surgeon than from an
NHS surgeon. The university under-resourcing of surgery
reflects the relative under-resourcing of the surgical service,
despite the fact that the fixed sessional demands on a
consultant surgeon are very large.4 It is to be hoped that the
recent acknowledgement by the British Prime Minister of real
problems in health care delivery due to underfunding will lead
to the promised increase in spending of 5% per annum over
the next few years, and that this increase will improve the
delivery of surgical services, not least by increased staffing.

The future of academic surgery

Robert Sutton, Senior Lecturer; John P Slavin, Senior Lecturer; John P Neoptolemos, Professor of Surgery,
Department of Surgery, University of Liverpool, Royal Liverpool University Hospital, Liverpool, UK.
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In countries with health-care systems based on the British
model, the solitary Professor of Surgery has to function in
an atmosphere overwhelmingly dominated by non-university
consultants, and this in itself can be a cause of great futility.
In the USA, the Chairmanship system enables considerable
control of consultant surgeons. Moreover, in major medical
schools it is the Professor of Surgery who usually takes the
Chairmanship. Thus there is automatically considerable
authority over both the hospital clinical surgical service and
university surgical research activities. This naturally gives
much greater opportunity to develop clinical services that
are commensurate with research objectives.

Most of Europe (with notable exceptions in the UK and
Ireland) equates the role of the Professor of Surgery with
that of a very powerful Chairman of the clinical service. This
is at its most developed in Germany. Although the
opportunities for an integrated service-research system are
considerable, there are significant drawbacks to the German
system. The post of Chairman is usually for life, even if the
postholder is not very successful. The concept of a
consultant per se is not recognized, so that the development
of independent thought is stifled. Private practice and the
disbursement of the gains of private practice are entirely the
right of the Professor. Whilst in some cases these funds are
disbursed amongst members of the department in an
equitable manner and used to support the research of the
department, this is a purely personal matter for the
Chairman to decide.

There are also severe limitations in most medical schools.
British universities face another Research Assessment Exercise
(RAE) in 2001, the results of which will dictate core funding,
including that to medical schools. The RAE functions in
addition to the intensive peer-review process for funding from
research bodies. A small elite devised the RAE and it’s
funding formulae. Not surprisingly the RAE in previous years
benefited a predictable small group of universities to the
relative detriment of the remainder. The formula was not a
balanced one. Major surgical advances in recent years have
included screening for breast and colorectal cancers, the
development of adjuvant treatments for breast colorectal,
oesophageal and pancreatic cancers, endoscopic pancreato-
biliary intervention and carotid endarterectomy. Yet it is
difficult to correlate RAE scores with those medical schools
which have contributed the most to these important surgical
developments. The British government is suggesting a real
increase in university funding in the near future; if this takes
place it will undermine the main raison d’etre for the creation
of the RAE. Thus if there is a genuine increase in health
service and university spending in the next decade there
should be a steady improvement in confidence, both in the
hospital and university sector. The critical role of academic
surgical leadership needs to be grasped and translated into
targeted expansion.

To achieve success in an internationally competitive world, a
successful academic surgical unit needs to focus on a single
clearly defined specialty and it must have a critical mass. At least

one Professor, two Senior Lecturers/Associate Professors
(consultant level), along with junior staff (including lecturers)
and health service consultants are needed to deliver an
integrated service (shared clinics, operating theatres, etc). The
department needs to be centred in a well-funded central
university hospital with easy access to other clinical
departments and science departments on the main campus.
Also needed is a minimum of three tenured basic scientists
working within the university department in collaboration with
the clinicians. This is the ‘critical mass’ that is necessary to
produce successful research. In addition, the setting of clinical
standards, provision of leadership in undergraduate and
postgraduate training, and clinical testing of new approaches
developed in the ‘laboratory’ completes the picture.1,7,13

New Zealand has a great wealth of medical talent and has
suffered in a similar way to the UK from the excesses of
misguided ‘efficiency’ savings. The enlightenment in health
care and university funding which it is hoped will happen in
the UK, also seems to be re-emerging in New Zealand. One
of  us (JPN) has had the privilege to visit New Zealand on a
number of occasions and has witnessed the thoughtless
constrainment of academic surgery. Fortunately, academic
surgery has remained resilient but will need particular support
to see its emergence as an international force once more.

The manifestations that identify successful civilizations
have changed over the centuries. In this new millennium, a
health care system that fully reflects the implications of the
human genome project and the technological revolution will
be one such; and no better exemplified than by the thriving
academic surgical department.

Surgical diseases continue to dominate hospital activity
and they present some of the most challenging groups of
diseases. Surgery is still the engine room of medicine today.
It behoves governments and universities to nurture and
support this most extraordinary area of human endeavour
and achievement.

Correspondence. Professor John P Neoptolemos, Department of Surgery,
Royal Liverpool University Hospital, Liverpool, UK. Fax: 44 151 706 5826;
Email: j.p.neoptolemos@liverpool.ac.uk
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Angioplasty has been shown to be an effective treatment
modality for patients with symptomatic coronary artery disease.1,2

Coronary stenting has recently become a popular adjuvant, with
large clinical trials demonstrating its role as a bail-out device3,4

and in reducing restenosis rates in selected patients.5,6 However,
clinical data from within New Zealand are scarce and, in
particular, the impact of current stent technologies is unknown.

Waikato Hospital is a 600 bed tertiary referral center
serving a population of 760 000. The angioplasty program
treats 300 patients per year, both elective and emergency,
including a 24-hour a day primary angioplasty program
(PAMI) for the treatment of high-risk myocardial infarction.

We reviewed all angioplasties undertaken over two years,
and compared stented and unstented groups over a six-
month follow-up period to determine the clinical effect of
coronary stenting on the local population.

Methods
All patients who underwent coronary angioplasty (PTCA) at Waikato
Hospital between July 1 1995 and July 1 1997 were included. Patient
follow-up was obtained through a combination of database review, chart
search and GP or patient contact.

Procedural success was defined as a residual stenosis of less than 50%.
Coronary dissections were recorded by the operator when they were
considered to be haemodynamically significant, often requiring further
intervention. End-points measured were death, myocardial infarction
(MI), coronary artery bypass grafting (CABG), and repeat coronary
angioplasty. Myocardial infarction was diagnosed when at least two of the
following criteria were present: chest pain lasting longer than 30
minutes, ECG changes and CK/CKMB enzyme elevation. Cardiac
enzymes were not routinely measured after angioplasty.

Confirmed restenosis was defined as restenosis requiring repeat
angioplasty of the original target vessel segment within six months of the
initial angioplasty. Patients not requiring repeat PTCA were not included
in the restenotic population. Those undergoing CABG were included in
the target vessel revascularization endpoint which was defined as
subsequent angioplasty of the involved vessel or CABG. For the purposes
of determining restenosis, only interventions on native coronary arteries
were included. Subacute occlusion was defined as occlusion of the index
lesion requiring repeat PTCA after the patient had left the catheter
laboratory but before discharge from hospital.

Coronary angioplasty and stent deployment were carried out according
to standard practice, as detailed elsewhere.5 In the first year of the study,
stented patients received warfarin and aspirin. Ticlopidine and aspirin
were used subsequently. Over this latter period, high pressure balloon
inflation post stent deployment was incorporated into standard practise.
During this time, the indications for stenting continued to evolve, but
most were deployed either to remedy sub-optimal results or as a bail-out
measure ie provisional stenting. The remainder were elective procedures
for saphenous vein grafts or restenotic lesions. Stents used included the
PalmazSchatz stent (Cordis, Johnson & Johnson Interventional Systems,
Warren, NJ), the NIR stent (SciMed, Boston Scientific, Maple Grove,
MN), the Multilink stent (Guidant, Temecula, CA), the AVE Micro
Stent (Advanced Vascular Engineering, Santa Clara, CA), the BeStent
(Medtronic, Mineapolis, MN) and the Bard XT stent (CR Bard, Galway,
Ireland). Patients were placed in the stented category if stent deployment
was attempted, even if unsuccessful.

Data for the study were stored in a Microsoft Access database and
analysed with Statsoft’s Statistica. Discrete variables were compared using
Pearson’s chi-squared test and continuous variables with a two-tailed
student’s t test. Significance was defined as a p-value of less than 0.05.

Results
Patient demographics and clinical characteristics. Over the
study period, 662 lesions were dilated during 573 angioplasties
in 441 patients. 91 lesions were stented, 52.7% for sub-optimal
results following balloon angioplasty. Risk factors and in-
hospital complications were recorded in all but two patients and
the six-month follow-up rate was 97.8%. Stented and unstented
groups were similar with regard to demography and risk factor
profile as they existed at the time of their initial intervention
(Table 1). Stented patients had a much higher incidence of
restenotic lesions (47.3% versus 13.5% p<0.001), unstable
angina was also slightly more frequent in stented versus
unstented patients although this difference was not statistically
different (65.5% versus 54.3% respectively, p=NS;  Table 2).
Stents tended to be used less frequently during primary
angioplasty consistent with standard practise of the time. There
were a total of 24 PTCA’s to saphenous vein grafts and one to
an internal mammary graft. The remaining native coronary
artery dilatations were distributed evenly between the stented
and unstented patients as shown in Table 2.

The impact of coronary stenting on immediate procedural complications and

long-term clinical restenosis at Waikato Hospital

Hadley Wickham, Medical Student; Christopher Nunn, Cardiologist; Hugh McAlister, Cardiologist; Gerry Devlin,
Cardiologist; Hamish Charleson, Cardiologist; Raewyn Fisher, Cardiologist; Spencer Heald, Cardiologist;
Clyde Wade, Cardiologist, Department of Cardiology, Waikato Hospital, Hamilton.

ORIGINAL ARTICLES

Abstract

Aim. Clinical data on coronary stenting from within New
Zealand is scarce and, in particular, the impact of current
stent technologies is unknown. We reviewed all
angioplasties undertaken at Waikato Hospital over a  two
year period to determine the clinical effect of coronary
stenting on the local population.
Methods. Data from all patients who underwent coronary
angioplasty at Waikato Hospital between July 1 1995 and
July 1 1997 were included. Stents were deployed either to
remedy sub-optimal results, or were electively used for
saphenous vein grafts or restenotic lesions. Patient follow-
up was obtained through a combination of database review,
chart search and GP or patient contact.
Results. 662 lesions were dilated in 441 patients. 91 lesions
were stented, 52.7% for sub-optimal results following

balloon angioplasty. 98% of patients were followed up at
six months. Whilst procedural success rate was higher in
stented patients compared to unstented patients (96.7% vs
87.5% respectively, p=0.009) the in-hospital sub-acute
occlusion rate was also increased (6.8% vs 1.9%
respectively, p=0.007). At six months, coronary restenosis
requiring repeat angioplasty was infrequent (10.9% overall)
with no significant difference between the two groups
(8.1% vs. 11.2% for stented vs unstented patients
respectively, p=NS).
Conclusions. The use of stents appears effective in
improving immediate procedural success rates. Despite
stented patients being at higher risk initially, their
complication and six month clinical restenosis rates were
similar.

NZ Med J 2000; 113: 201-4
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Table 1. Patient demographics and clinical characteristics*.

Unstented Stented

(N=405) (N=36)
Age (years) 60.0 61.0
Male 64.0% 61.1%
Diabetic 8.9% 2.8%
Smoker 24.2% 22.2%
Hypertensive 41.5% 27.8%
Family History 30% 33%

* Clinical characteristics and patient demographics pertaining to index patients’
first procedure.

Table 2. Clinical and angiographic characteristics of stented versus
unstented procedures.

Unstented Stented p value
(N=485) (N=88)

Patient Characteristics*

Ejection Fraction (mean) 69.6% 67.5% NS
Triple Vessel Disease 25.6% 27.6% NS
Angina Class 4 55.6% 63.6% 0.196
(excluding PAMI’s)
PAMI 21.4% 12.5% 0.06
Previous PTCA 25.7% 64.4% <0.0001

Vessel Characteristics†
Total No. (N=571) (N=91)

LAD 52.0% 51.1% NS
Circumflex 19.0% 12.2% NS
Right 29.0% 36.7% NS
Restenotic lesion 13.5% 47.3% <0.0001

*(%)=% of all procedures; †(%)=% of all vessels dilated in each group; PAMI:
Primary angioplasty for acute myocardial infarction; LAD: left anterior
descending coronary artery.

Procedural events. Coronary stenoses were dilated with an
overall success rate of 88.7%. The success rate was
significantly higher in stented vessels (96.7%) than in
unstented vessels (87.5%; p=0.009, Table 3). Complication
rates were similar between groups, apart from a trend for
greater dissection (14.6% versus 8.7%, p=0.081) and
increased CABG (3.4% versus 1.0%, p=0.087) in the stented
versus non-stented patients respectively. In the stented
group, most dissections occurred prior to stent deployment
with only three dissections occurring post deployment.

Table 3. Procedural and in-hospital events for all interventions.

Unsten11ted Stented p value
(N=485) (N=88)

Events
Successful PTCA 87.4% 96.7% 0.009
(% of vessels dilated)
Dissection 8.7% 14.6% 0.081
Emergency CABG 1.0% 3.4% 0.084
Sub-acute occlusions 1.9% 6.8% 0.007
Myocardial infarction 3.1% 2.3% NS
Death 2.1% 0% NS

Death excluding PAMI’s 0.6% 0% NS
In-hospital CABG 3.3% 4.6% NS
Repeat angioplasty 6.6% 10.2% 0.22

PTCA: Percutaneous transluminal coronary angioplasty; CABG: Coronary artery
bypass surgery; PAMI: Primary angioplasty for acute myocardial infarction.

Stent use increased over the study period (11% of total
PTCA’s in the first year versus 19% in the second, p<0.001,
Figure 1). This increased requirement occurred as much
during a patients’ first PTCA as for PTCA’s overall,
reflecting use after sub-optimal balloon results during the
initial procedure and a rapidly growing trend to stent all
restenotic lesions in subsequent procedures.

The Johnson & Johnson stent was the most frequently used
at 39.9% overall, closely followed by the Multilink at 29.5%.
There was a distinct trend over the study period to more
frequent use of later generation stents in the second year.
Whilst the use of the Johnson & Johnson stent declined
from 77.8% in the first year to 23.5% in the second year,
use of the Multilink stent increased from 11.1% to 36.8%
with over 16% of stents in the second year being new
devices recently released from Europe.
In-hospital events . Complication rates during
hospitalization were low. However, there were more sub-
acute occlusions in the stented versus unstented patients
(6.8% versus 1.9% respectively, p=0.007). Hospital stay
after intervention was similar between stented and non-
stented patients and was determined by clinical priority.
Mean length of stay for elective patients, in-hospital urgent
patients, and emergency patients was one day, four days
and seven days respectively.
Six-month follow-up. Stented and unstented groups
performed almost identically at six months, with an overall
readmission rate of 24.1% and a repeat angioplasty rate of
18.0%. Coronary restenosis requiring re-PTCA was
infrequent in both groups (10.9% overall) and although
slightly less in the stented patients, the difference did not
achieve statistical significance (8.1% versus 11.2% for
stented versus unstented patients respectively, p=NS, Table
4). Target vessel revascularisation (PTCA or CABG) was
also similar in both groups (17.2% in unstented patients
versus 12.2% in stented patients, p=NS) with an overall rate
of 16.5%, reflecting total reintervention for restenosis at six
months. The combined incidence of death, myocardial
infarction or target vessel revascularization was 17.6%.

Table 4. Six-month event rates for all procedures*.

Unstented Stented
(n=474) (n=87)

Readmission 24.5% 21.8%
Repeat angioplasty of any lesion 18.8% 17.8%
Restenosis requiring PTCA 11.2% 8.1%
MI 0.6% 1.2%
Death 0.9% 0%
CABG 6.8% 4.1%
TVR 17.2% 12.2%
Death, MI, TVR 18.3% 13.4%

*Excluding in-hospital events. MI: Myocardial infarction; TVR: Target vessel
revascularization; CABG: Coronary artery bypass surgery; PTCA: Percutaneous
transluminal coronary angioplasty.

Univariate analysis for predictors revealed that restenotic
lesions had a higher incidence of repeat restenosis while
clinical restenosis was lower following primary angioplasty.
Stenting was associated with a non-significant trend to
reduced restenosis (Figure 2). By multiple regression

Figure 1. Trends in stenting at Waikato Hospital with time. PTCA:
percutaneous transluminal coronary angioplasty.
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analysis, only restenotic lesions were predictive of further
restenosis (p=0.01).

Discussion
This study looks at the experience of a moderately sized
interventional unit performing angioplasty with
predominantly provisional stenting on a wide range of
patients over a two year period. Consistent with overseas
data,4-6 stents significantly improved immediate procedural
success (residual stenosis <50%). The overall success rate of
88.7% is slightly lower than might be expected, but includes
procedures for chronic occlusions as well as primary
angioplasties (20% of all procedures) which are known to
have lower success rates than procedures in patent vessels.7,8

In addition, the higher stent success rate in part reflects the
fact that before a stent can be deployed the vessel must first
be patent, which in the setting of a totally occluded vessel
requires initial balloon angioplasty. Failure to recanalise an
occluded vessel with balloon angioplasty excludes the patient
from consideration for a stent.

Despite stents being used in patients generally considered
to be at higher risk of restenosis, six-month clinical
restenosis rates in the stented and unstented patients were
very similar. Importantly, reintervention following stent
deployment was low.

Dissection rates appear to be increased in stented patients,
however, only three (out of thirteen) were induced during
stent placement. The remaining dissections reflect sub-
optimal results following PTCA, thus providing the
indication for subsequent stent deployment. Similarly, in
those patients who underwent bypass surgery, stents were
used as a procedure to avert surgery if possible. Of the three
stented patients who went on to have bypass surgery, two
had failed balloon angioplasty and failed stent deployment.
The third patient elected to proceed to CABG after a sub-
optimal result following stent deployment.

Sub-acute occlusion rates were increased in the stented
compared to unstented patients (6.8% versus 1.9%
respectively, p=0.007). This increase is consistent with
published literature.9-11 The higher overall rates reflect
earlier stent implantation techniques as well as the high
proportion of patients with unstable ischaemic syndromes.
Previous studies have shown that when stenting is performed
for bailout or emergency indications, the incidence of stent
thrombosis can range from 8% to 16%.9,10 In the current
study, three of the six sub-acute stent occlusions occurred in
patients undergoing either angioplasty for acute myocardial
infarction or attempted recanalisation of a chronic total

occlusion. Adjuvant therapy evolved over the study period -
in the second year anticoagulation was predominantly
undertaken with ticlopidine plus aspirin instead of warfarin.
Randomized trials have shown this latter modification to
reduce adverse event rates from as high as 6% down to
0.6%.12,13 Consistent with this effect is a trend to reduced
reocclusion rates in the current study from 9.7% in the first
year to 5.2% in the second year.

From this review, confirmed restenosis rates in the stented
versus unstented patients were similar, despite the greater
frequency of restenotic lesions and unstable angina in the
stent population, which may have blunted any beneficial
influence stenting per se had on future restenosis. The
overall rate of confirmed restenosis (10.8%) is low.
However, this is not the same as angiographic restenosis and
does not include patients who are either asymptomatic or
symptomatic but with angina of insufficient severity to
require reintervention.

This report describes the experience of mostly provisional
stenting for cases where balloon angioplasty does not provide
an adequate result. In those patients who did not have planned
stenting, the combined endpoint of death, myocardial
infarction, or target vessel revascularisation was 15.6%. This
is consistent with the findings of the OPUS trial which
recently reported that patients undergoing optimal
angioplasty with provisional stenting had a higher clinical
adverse event rate  than patients undergoing routine stenting
for all dilatations (14.9% versus 6.1% respectively, p=0.003).14

Previous studies have suggested that diabetes, dilatation of
the LAD, previous restenosis and unstable angina increase
subsequent restenosis.15-18 In this study, only previous
restenosis was independently predictive of restenosis
requiring re-PTCA. There was only one diabetic patient in
the stented group precluding any meaningful comparison
and although restenosis was slightly greater in the unstable
angina patients the numbers were too small to reach
statistical significance. Of interest was the reduced rate of
restenosis in the primary angioplasty group. This group has
been shown to have a relatively high angiographic restenosis
rate.19 However, these patients have a reduced symptomatic
response to restenosis or reocclusion, resulting in a lower
rate of presentation for further investigation.19 In addition,
the primary angioplasty group is selected on the basis of
large infarcts, either anterior, or inferior with
haemodynamic compromise, and thus there is a tendency for
only the larger more proximal vessels to be involved. This in
turn may reduce the incidence of subsequent restenosis.

The major limitation of this study is it’s lack of
randomization, with highly selected patients undergoing
stenting. Despite this potential negative bias against stented
patients, however, clinical events over six months were very
similar. Clinical restenosis rates reported here reflect only
those patients undergoing repeat procedures at Waikato
Hospital. Seven patients (one stented) underwent repeat
procedures at other hospitals from which records were
unable to be obtained and were therefore not included in the
analysis of restenosis. A few patients were lost to follow-up.
However, the potential to under-report ischaemic events
would seem minimal given the follow-up rate of 97.8%.
This suggests the overall requirement for reintervention due
to restenosis was very low.

In conclusion, we have detailed the two year experience of
PTCA and stenting in a moderate-sized New Zealand
hospital. Despite stented patients being at higher risk
initially, their complication and restenosis rates were similar.
Reintervention rates for patients following PTCA at
Waikato Hospital are low and compare very favourably with
the published international experience.

Figure 2. Predictors of confirmed restenosis in patients undergoing
their first angioplasty. PAMI: primary angioplasty for acute
myocardial infarction; Angina Class 4: NYHA Class 4 angina;
ProxLAD: proximal left anterior descending coronary artery.
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Pathological gambling is a chronic, progressive disorder that
can affect not only the gambler’s and their family’s finances,
but also their mental and physical well-being.1-3 Prevalence
of the disorder may be growing as a consequence of the
greater availability of opportunities to gamble.4,5 Although
gambling is widespread, there are few specialist treatment
providers available in New Zealand, with those available
being largely sited in city centres.5 GPs could provide
treatment that is presently difficult to access for many. In
addition, GPs could add a further treatment dimension
through case-finding and early intervention.

Studies of intervention by GPs in alcohol misuse cases
have found factors that may determine whether a doctor
intervenes include: acceptance of role legitimacy,6

knowledge about the problem,7,8 perception of one’s own
skills to deal with it,8 empathy with the patient,9 willingness
to intervene,6  available time/incentives to deal with the
problem,7,10 motivation and work satisfaction.10 It appears
the greatest barriers to intervention may be perceptions of
one’s own skills, availability of resources (time, training,
support, materials, screens, referral services, government
support) and concerns of role legitimacy.11,12 Overseas, there
appears to be support for intervention by family doctors in

problem gambling3,12,13 but concern exists around
underestimation of the disorder.

“When we consider that compulsive gambling is an
addiction that can destroy families and waylay a healthy
future for our youth, it becomes clear that primary care
physicians should take careful notice of the problem and
its magnitude, just as we do with smoking, drinking, and
other diseases that have a psychosocial element”.12

The aim of this study was to ascertain whether intervention
in problem gambling was considered a legitimate role for New
Zealand GPs; ascertain their attitudes towards the issue, their
knowledge of resources and their confidence in intervening,
should a patient be identified with such a problem.

Methods
Questionnaires were distributed to 100 GPs throughout New Zealand,
selected randomly by the Royal NZ College of General Practitioners
generated from their database of current practitioners using factors of
gender and GP distribution throughout the country.

Currently, more than 90% of practising GPs hold some form of
membership of the College (personal communication). A numbering
system allowed the GPs to remain anonymous so as to enhance candour,
however an option allowed for disclosure should they desire research
feedback. General demographic information was requested including
GPs’ age group and gender.
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Abstract

Aim. To survey GPs’ attitudes towards problem gamblers
and knowledge to successfully intervene.
Methods. 100 GPs, randomly selected for gender and
geographical distribution, were anonymously surveyed by
questionnaire through the Royal New Zealand College of
General Practitioners.
Results. 80 GPs responded (80% of those surveyed).
There was strong support (85%) for problem gambling
being within a GP’s mandate, for involvement in treatment
of problem gambling (72%) and for their having a role in

supporting a family where a member has a gambling
problem (80%). There was less confidence in: raising the
issue of gambling with patients (53%), in knowledge of
resources (38%) and in having the necessary training to
intervene (19%).
Conclusions. GPs see problem gambling as a legitimate role
for their intervention, however, they have concerns around
their competency and knowledge of resources. The provision
of undergraduate and postgraduate training may assist to
remove barriers to an accepted role in primary health.

NZ Med J 2000; 113: 204-7
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GPs were asked about attitudes towards prevention and intervention
generally; their role in helping problem gamblers; knowledge of problem
gambling; and their perceived skills around successful intervention in this
disorder. Thirteen of the 27 questions were modelled on those of an
alcohol study involving GPs,6 a further ten from a similar study involving
nurses14 and a final four involved additional aspects on gambling (role/
knowledge).

A second request was sent (through the College) eight weeks later to
those GPs who had not replied to the first mail-out. GPs were asked to
rate their response to various statements by ticking one of the boxes
headed ‘strongly agree’, ‘agree’, ‘neither agree nor disagree’, ‘disagree’, or
‘strongly disagree’. For analysis, agree/strongly agree and disagree/
strongly disagree were collapsed.

Results
80 of the 100 GPs (80%) replied to the two requests (58
replied to the first request, 22 to the follow-up), and two
were returned as uncollected. All responses received were
eligible for inclusion. 27 (34%) requested information about
the study and disclosed their names and/or addresses.

Responses to the 27 questions were divided into categories
that covered: general attitude towards prevention/
intervention, beliefs as to GPs role in the disorder,
knowledge, and perception of their own skill to intervene.
General attitude towards prevention and intervention.
GPs held positive attitudes to their roles in counselling
patients, in influencing or intervening in patients’ lifestyle
practices and in referring patients to non-medical
professionals (see Table 1).

Table 1. General attitude of GPs surveyed towards prevention and
intervention.

Question asked agree no opinion disagree
%(n) %(n) %(n)

Undergraduate medical students
  can’t be taught interpersonal skills * 6%(5) 5%(4) 89%(70)
Doctors have no mandate to
  intervene in lifestyle practices 6%(5) 10%(8) 84%(67)
Doctors can influence patient health
  and lifestyle practices 85%(68) 6%(5) 9%(7)
Public health education has
  only worked with well educated people 22%(17) 28%(22) 51%(41)
Doctors should seldom refer patients to
  non-medical professionals 1%(1) 8%(6) 91%(73)
It is part of my job to help people who
  can’t cope 90%(72) 9%(7) 1%(1)

* one reply missing. NB percentages rounded and may not add to 100%.

Beliefs about the role of GPs concerning problem
gambling. GPs indicated a high acceptance of legitimacy in
intervening in patients’ gambling problems, in supporting a
problem gambler’s family and involving themselves in
treatment programmes for problem gamblers. There was
less support for GPs’ screening of patients’ gambling
behaviour (34%), with more than half having no opinion on
the matter. This was not based upon fear of alienating the
patient (see Table 2).
GPs’ knowledge and opinions about problem gambling.
A high proportion of GPs viewed problem gambling as an
addiction. A majority (51%) viewed problem gambling as an
issue as serious as drug/alcohol problems. However,
considerable proportions of GPs expressed no opinion in
questions about problem gamblers’ self indulgence (39%)
and ability to self change (31%) (see Table 3).
GPs perceptions of their own skills around gambling.
Greater variation in opinions occurred in this section of
the questionnaire. Majorities replied that they would not
lack confidence in asking patients about their gambling
(54%) or that they would not feel it intrusive to do so
(53%). However, few expressed confidence in their
training to successfully intervene (19%) or knew where to

refer patients with gambling problems (38%), although a
bare majority (53%) expressed they would know ‘what to
do next’ if a patient disclosed a gambling concern (see
Table 4).

Table 2. Beliefs of GPs surveyed about the role of GPs around
problem gambling.

Question asked agree no opinion disagree
%(n) %(n) %(n)

I could be at risk of losing my patient if
  I inquired about their gambling 16%(13) 16%(13) 68%(54)
Doctors lose control of their
  patients’ management when they
  refer them to self help organisations 18%(14) 18%(14) 65%(52)
Doctors have little role in supporting a
  family where a member has a gambling
  problem 6%(5) 14%(11) 80%(64)
Patients expect a prescription to result
  from their visit to the doctor 28%(22) 19%(16) 53%(42)
Doctors should make time to inquire
  about their patients’ gambling 34%(27) 56%(45) 10%(8)
I can accept problem drinking may be
  within a doctors’ mandate but I have
  some difficulty in seeing problem
  gambling that way 8%(6) 8%(6) 85%(68)
Doctors have little part to play in the
  treatment of gambling problems* 10%(8) 18%(14) 72%(57)
It is more okay for doctors who gamble
  regularly to ask patients about their
  gambling 9%(7) 14%(11) 78%(62)

*One reply missing. NB: percentages rounded and may not add to 100%.

Table 3. Knowledge and attitudes about problem gambling by GPs
surveyed.

Question asked agree no opinion disagree
%(n) %(n) %(n)

Viewing problem gambling at any
  stage as an addiction is hard for me
  to accept 4%(3) 8%(6) 89%(71)
People with problems around gambling
  are often weak and self indulgent 13%(10) 39%(31) 48%(38)
People could alter their gambling
  behaviour if they really want to 49%(39) 31%(25) 19%(15)
Fear of incapacity or death is the
  only real motivator for behaviour
  change 10%(8) 19%(15) 71%(57)
The only viable treatment goal for
  problem gamblers is abstinence 52%(41) 33%(26) 16%(13)
When it comes to personal gambling,
  doctors are the same as other people* 79%(62) 15%(12) 5%(4)
Problem gambling is a much less serious
  problem than problems around alcohol
  and drugs 20%(16) 29%(23) 51%(41)

*2 replies missing. NB: percentages round and may not add to 100%.

Age and Gender of GPs compared with responses. Age
and gender of GPs were compared in responses to key
questions concerning: mandate (GPs having a part to play in
gambling problems), seriousness of problem gambling
compared with alcohol and drugs, attitude towards problem
gamblers (weak and self indulgent?) and training to identify/
help problem gamblers (where to refer). Questions were
analysed separately by ordinal logistic regression with age (as
a categorical variable) and gender as explanatory variables.
There was no significant difference for any of these
questions between GPs of differing ages or gender.

Discussion
Three-quarters (75%) of those with opinions supported
inquiring about their patients’ gambling, however, less
than one in five believed they had the training to identify
and help those patients with gambling problems. There
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was an implied willingness to counsel, which conflicted
with the relatively low rates of diagnosis by GPs of
psychological disorders reported in New Zealand
publications.15,16 Further uncertainty was reflected around
the response to a patient’s disclosure of a gambling
concern, with over one-third responding that they would
not know what to do. Almost one-half of GPs would not
know where to refer problem gamblers for help. This may
be compounded by patients’ uncertainty around the
relevance of disclosing their problem gambling behaviour
to their GP.15 The mandate for GPs to deal with problem
gambling was strongly affirmed. However, there was a
clear lack of confidence expressed or implied around
training to intervene with problem gamblers.

Table 4. Perceptions of GPs surveyed of their own skills around
problem gambling.

Question asked agree no opi  nion disagree
%(n) %(n) %(n)

I don’t feel confident asking patients
  about their gambling 18%(14) 30%(24) 53%(42)
I do not have the training to identify
  and help people who have difficulties
  with their gambling 55%(44) 26%(21) 19%(15)
I would find it difficult to know what
  to do next if patients told me they had
  concerns about their gambling 37%(29) 11%(9) 53%(42)
I wouldn’t know where to refer patients
  with gambling problems 48%(38) 14%(11) 38%(31)
I know how to find out whether patients
  are thinking about changing their
  gambling habits* 16%(13) 24%(19) 59%(47)
I feel it is intrusive to ask patients about
  their gambling* 11%(9) 34%(27) 54%(43)

*one reply missing. NB: percentages rounded and may not add to 100%.

GPs viewed problem gambling as a serious disorder.
Although suicidal behaviour is elevated in this disorder,1,2,5

somatic symptoms are not apparent and identification
difficulties may deter many GPs.

Many GPs saw abstinence as the only viable option for
problem gambling, but one-third held no opinion, possibly
indicating uncertainty around treatment. This appeared to
support the conclusion of a desire to intervene, but a lack of
training to do so when applied to problem gambling.

The study indicated a strong general desire of GPs towards
intervention and prevention, and to intervene in lifestyle
practices. Almost three-quarters of GPs stated that, in
general, patients could be motivated even when not faced with
life-threatening or incapacitating consequences, suggesting a
willingness to focus on early intervention, and implying
confidence that they could be effective at this stage. However,
only one-third agreed GPs should inquire (screen generally)
about gambling, with most (56%) having no opinion. This
may be a consequence of the lack of confidence earlier
expressed around identifying problem gambling (Table 4) and
may suggest the need for resources such as a brief screen.

A large number of GPs responded that they held no
opinion on questions. This response could indicate either
uncertainty, reluctance to state an unpleasant viewpoint, lack
of interest in the question, or even a lack of sufficient
knowledge about the subject to express an opinion either way.
Lack of interest appeared to be inconsistent with the
expressed strong mandate to deal with problem gambling and
the many (one-third) requests for results of the survey.
Reluctance to express an opinion would also seem inconsistent
with the anonymous format and high response rate (80%).17

Many of the ‘no opinion’ responses may be attributable to
uncertainty, due to ambivalent or as yet undetermined

attitudes and a lack of knowledge about the subject. Further
qualitative research, beyond the scope of this anonymous
study, may be required to secure a conclusion.

The focus of the study was upon identification and brief
intervention. Time involvement, cost recovery and ongoing
management of problem gamblers were not considered in
the survey. Sample questions analysed indicated that
responses did not vary with age or gender of the GPs,
however, care should be taken in light of the relatively small
sample sizes overall.

There is little published research upon the readiness of GPs
to intervene in problem gambling issues,3,15 and the data on
intervention in alcohol abuse/dependence may have relevance.18

A recent New Zealand study of GPs’ intervention around
alcohol misuse found role legitimacy, perceived competency
and level of support; such as lack of available time and financial
incentives from government to practice prevention (eg
counselling), to be the highest barrier to intervention.11

Attitudes towards alcohol problems or knowledge of the
disorder were not found to be key factors in whether or not the
GP would intervene.15,16 Barriers that mitigated against
intervention were: lack of training in brief interventions, lack of
screening resources and of counselling materials. In contrast,
patients’ recognition of their GP’s role in this field (ie role
endorsement) would encourage intervention. GPs have often
been reluctant to screen for alcohol abuse/dependence.6,8

Barriers to GP intervention in patients’ alcohol problems6-11

may also be applicable to problem gambling patients, as may
solutions to remove or mitigate these barriers.

In conclusion, this study has indicated that GPs, irrespective
of age or gender, do see problem gambling as a medical issue
and that they have a mandate to intervene when such issues
arise. There is concern about having the necessary skills,
knowledge, or resources available to intervene successfully,
and this concern may remain a barrier to their involvement in
screening or treatment of problem gambling patients. The
development of resources such as a brief problem gambling
screen, as well as undergraduate and postgraduate training
may encourage intervention. The raising of patient awareness
of problem gambling as a health issue and of GPs’ willingness
to intervene may also enhance intervention, and this may be
assisted by information in waiting rooms indicating that
problem gambling is a health issue.

Minimal interventions have been proven to be effective
treatments in the allied field of alcohol abuse.7,19 Early
intervention through screening or encouraging help-seeking
behaviour may reduce long term harm to the gambler and
their family’s quality of life. GPs can provide a readily
accessible gateway to help for the problem gambler and their
family. It would appear that GPs are willing but that deficits
of resource and confidence may be barriers to intervention
when patients’ health is adversely affected by gambling.
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Some influences on cognitive development in a group of very low birthweight

infants at four years
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Abstract

Aim. To report the findings of an audit of 91 <1500 grams
birthweight children at four years of age and consider the
cognitive and behavioural results in the light of gestation,
birthweight and socio-economic status.
Method. Children born in 1993 were assessed using the
Stanford-Binet Intelligence Scale, Conners’ Parent Rating
Scales and clinical evaluation. Parent interview provided
further information on development, health and behaviour.
Results. Significant differences were demonstrated in a
number of comparisons. For the Stanford-Binet results,
children ≥28 weeks gestation obtained higher mean scores
than those of shorter gestation for Abstract Visual
Reasoning (representing cognitive skills such as spacial
perception and visual - motor coordination), and
Quantitative Reasoning (which includes numerical ability).
In the case of birthweight, the mean score for children
≥1000 grams was higher on Quantitative Reasoning than
that obtained by the lower birthweight group. When socio-
economic status classification was introduced, a number of

differences in test scores were apparent, with children
whose parents were in the lowest classification consistently
performing less well. Quality of language results followed
the same pattern. Analysis of the Conners’ Scales identified
this low socio-economic status group as having more
learning problems and higher scores on the Hyperactivity
Index than those whose parents were in the highest socio-
economic status group.
Conclusion. Results for cognitive performance on the
Stanford-Binet Scale were within one standard deviation of
the mean, for the study population as a group. However,
findings suggested that children <1000 grams birthweight,
or <28 weeks gestation, and those <1500 grams with
parents in the lowest socio-economic group, were at
particular risk of achieving lower scores prior to school
entry. Their pattern of cognitive ability and behaviour
could inhibit their adjustment to formal education when
complex concepts require problem solving at a more
advanced level.

NZ Med J 2000; 113: 207-10

With the appearance of more and more reports on difficulties
experienced by very low birthweight (VLBW= <1500 grams)
children when they attend school1-4 it is important before
school entry to identify areas that may be of concern in the
future. Although there are many articles reporting outcome
for VLBW infants, few have investigated influences on
cognitive development and aspects of behaviour at four years.
Further, a Medline search for 1992-98 revealed only three
articles pertaining to the mental development of VLBW
infants where the widely-used Stanford-Binet Intelligence
Scale was taken as the standardised measure.

This paper considered a number of independent and
dependent variables for a group of infants who were born
preterm. Comparisons were made for extremely low
birthweight (ELBW) children (<1000 grams) and those 1000
to 1500 grams; infants who were born earlier than 28 weeks
or 28 weeks and over; and children grouped according to
parental socio-economic status (SES).

Methods
Children studied were those born in 1993 who weighed less than 1500
grams and were cared for in the neonatal period at National Women’s
Hospital, Auckland. Two experienced, registered psychologists tested the
children individually in a clinic at the hospital where the children
received their neonatal care. Each child was evaluated as close as possible
to his/her fourth birthday (mean 47.9, standard deviation 2.4 months).
The Stanford-Binet Intelligence Scale, 4th Edition5 was employed as a
measure of cognitive functioning. This instrument (mean 100, standard

deviation 16), is reported as “a useful test in assessment of a broad range
of intellectual abilities”.6 Children were evaluated on eight subtests which
measured a general reasoning factor (Composite Score) and four areas
(Verbal Reasoning, Quantitative Reasoning, Abstract/Visual Reasoning
and Short-Term Memory) representing three factors:
• cognitive skills for acquiring and using information about verbal and

numerical concepts
• cognitive skills for solving problems involving non-verbal stimuli
• use of strategies to store and retrieve information.

Further, clinical assessments on a five point scale of speech, language and
behaviour were recorded by the examiner immediately after the testing session.

During the clinic visit, parents (usually mothers) were asked to complete
details about their child’s health, development and behaviour. Aspects of
temperament based on a commonly used measure7 were obtained. Behaviour
ratings using the Conners’ Parent Rating Scales - 48 (CPRS - 48),8 provided
additional information on aspects of behaviour. The Elley-Irving Socio-
Economic Index9 was employed to classify parental SES. Parental occupations
were categorised according to this Index for New Zealand, which consists of
classifications 1 (professional and managerial) to 6 (unskilled). To improve the
viability of the groupings for statistical analysis, 1 and 2, 3 and 4, 5 and 6 were
combined to provide high, middle and low SES groupings.

Several statistical tests were involved in the data analysis. Chi-squared
and Fisher exact probability tests were used when data could only be
categorised or were simply classificatory.10 Analysis of variance was
employed when the assumptions of the statistical model could be met.
Scheffé, one of the more rigorous tests after an F test was calculated
where appropriate.11 Significance levels of 0.05 or less were used.

Results
Initially 144 VLBW infants survived to hospital discharge.
59 weighed less than 1000 grams at birth. Four babies had
congenital abnormalities and two further infants died. These
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were not included in the data collected. 29 of the remaining
138 children lived in other centres in New Zealand or
overseas. Of the 109 children whose families were presumed
to dwell within the Auckland area, 91 (83.5%) received full
follow-up at the Child Development Unit (CDU).
Demographic details for the cohort are shown in Table 1.

Table l. Demographic details for children <1500g (n = 91).

Mean gestational age, weeks (SD) 28.6 (2.5)

Mean birthweight, grams (SD) 1086.6 (275.7)

Female (%) 48 (52.7)

Multiple birth (%) 19 (20.9)

Ethnic group (%)
European 72 (79.1)
Maori 10 (11.0)
Other 9 (9.9)

Socio-economic status (%)
1 & 2 professional/managerial 21 (23.1)
3 & 4 skilled 45 (49.4)
5 & 6 semi-skilled/unskilled 25 (27.5)

Cognitive Development. Results on the Stanford-Binet
Intelligence Scale demonstrated two significant differences
between children born <28 weeks gestation compared with
28 weeks and over (Table 2). The latter obtained
significantly higher scores for Abstract/Visual Reasoning and
Quantitative Reasoning. Similar results to the above were
obtained when children who weighed less than 1000 grams
were compared with those 1000 grams and over, for each of
the area scores and Composite score. There was one
significant difference, with Quantitative Reasoning.
Children who were larger at birth had a mean score of 101.4
compared with 93.0 for the smaller babies (F1,89=6.11,
p<0.05).

Table 2. Children under 1500 grams birthweight. Gestational age
groups and Stanford-Binet Intelligence Scale at 4 years.

Gestational Age

Stanford-Binet <28 weeks ≥28 weeks
(n=28) (n=63)

Mean (SD) Mean (SD) df F p

Verbal reasoning 102.1 (13.2) 103.5 (17.4) 1,89 0.13 NS
Abstract/visual 88.1 (12.6) 93.4 (9.9) 1,89 4.70 <0.05
  reasoning
Quantitative 92.7 (14.6) 100.2 (16.7) 1,89 4.16 <0.05
  reasoning
Short-term 96.9 (9.5) 98.2 (13.5) 1,89 0.23 NS
  memory
Test composite 94.6 (11.3) 98.9 (14.2) 1,89 1.96 NS

Stanford-Binet scores were analysed according to parental
SES (groups 1 and 2, professional and managerial; groups 3
and 4, highly skilled and skilled occupations; groups 5 and 6,
semi-skilled and unskilled work). All results were in an
expected direction, with children whose parents were in
professional or managerial positions faring more positively
than their counterparts in families where parental
occupations were semi-skilled or unskilled (Table 3). After
the F test, in order to determine where significant
differences lay, the Scheffé test was employed. Results in the
area of Verbal Reasoning and the Test Composite indicated
a significant difference between children’s scores for SES
groups 1 and 2 and 5 and 6 (p<0.01), and groups 3 and 4 and
5 and 6 (p<0.05). For Abstract/Visual Reasoning, significant

differences were revealed between scores for SES groups 1
and 2 and 5 and 6 (p<0.05), and 3 and 4 and 5 and 6
(p<0.01). Short-Term Memory scores were significantly
different for children with parents in SES groups 1 and 2
compared with 5 and 6 (p<0.01). For the Test Composite
Scores groups 1 and 2 and 3 and 4 were both significantly
higher than 5 and 6 (p<0.01).
Speech and Language. Measures for Quality of Language
and Intelligibility of Speech were obtained in the clinic
setting. There were no significant differences for Quality of
Language or Intelligibility of Speech between children who
were less than 28 weeks gestation and those 28 weeks or
over, nor between children who weighed less than 1000
grams compared with those 1000 grams or more. However,
when children were divided into groups according to their
parents’ occupational status, a significant difference emerged
with Quality of Language. 95% of children whose parents
were in SES groups 1 and 2 obtained ratings within the
average range or better, compared with 48% of children
whose parents were in SES groups 5 and 6 (χ2 (2, n=91)=
14.87; p<0.001). There were no significant differences
between children in the three SES categories for
Intelligibility of Speech.
Psychologists assessment of behaviour. During the
testing session ten children (35.7%) who were less than 28
weeks gestation and twelve (19%) who were 28 weeks or
more, had a below average attention span. On analysis, there
was no significant difference between children in the two
gestation or birthweight groups. Again, analysis for parental
SES showed a significant result. As a group, more children
(20; 95.2%) in families with a professional parent were able
to attend well during the clinic visit when compared with
children (14; 56.0%) whose parents were in semi-skilled or
unskilled positions (χ2 (2, n = 91) = 9.93, p<0.01).

There were no significant differences when activity level
was analysed for the two gestational-age groups and weight
groups. But once more, a greater number of children (20;
95.2%) from homes with professional parents were within
the average range for activity level when compared with
children (14; 56.0%) from homes with parents in semi-
skilled or unskilled jobs. Significantly more of these
offspring tended to be very active or extremely active during
formal evaluation (χ2, 2 (2, n = 91)=9.37, p<0.01).
Parent interview. In order to gain information that was not
possible during the clinic assessment, parents provided
further details of their children’s health, development,
temperament and behaviour. Between discharge from
National Women’s Hospital and four years of age, 87
(95.6%) of the cohort had experienced some medical illness
ranging from ear infections to serious respiratory and other
infections. Parents reported that hospitalisation (one night
or longer) for medical problems was required for 34 (37.4%)
children, while eighteen (19.8%) needed hospitalisation for
surgical conditions. Formal intervention at some time during
the period from hospital discharge to four years was
reported for 40 (44.0%) children. Mainly, this consisted of
visiting neurodevelopmental therapy (physiotherapy,
occupational therapy), speech language therapy and
Specialist Education Service intervention. There were
significantly more lower gestation (17; 60.7%) compared
with higher gestation infants (23; 36.5%) who received
intervention (χ2 (1, n = 91) = 4.63, p<0.05). Further, children
of lower gestation (12; 42.9%) were significantly more likely
than those of higher gestation (9; 14.3%) to have more than
one type of intervention, for example physiotherapy and
speech/language therapy (χ2 (1, n = 91) = 8.77, p<0.01).
Similar results were obtained for children when divided for
birthweight (χ2 (1, n = 91) =5.15, p<0.05). In spite of the
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relatively low results in so many areas of cognitive
functioning and behaviour, children from the lowest parental
socioeconomic groups (5 and 6) were not receiving
significantly more intervention than children in the higher
SES groups (52.0% compared with 40.9%).

At four years, the vast majority of children (93.4%) were
enrolled in some form of preschool education. Further, 87
(93.4%) children were toilet trained during the day with 54
(59.3%) of these dry at night. For those whose toilet training
was complete, mean age at completion during the day was
33.5 months and at night 35.1 months. When asked to
describe their children’s temperament, parents responded in
a variety of ways reflecting positive or negative traits. There
were no significant differences between gestation and
birthweight groups.

Parents’ perceptions of their children’s activity level were
divided into high activity level compared with medium and
low, and results indicated no significant differences between
the gestational age, birthweight and parental socio-economic
status groups. Analysis was carried out for ‘distractibility’ -
whether parents rated their children as easily distractible,
variable or non-distractible when confronted with external
stimuli. There were no significant differences between the
gestational age, birthweight and SES groups.
Conners’ Parent Rating Scales (CPRS). Areas measured
in the CPRS-48 included: Conduct Problem, Learning
Problem, Psychosomatic, Impulsive-Hyperactive, Anxiety
and Hyperactivity Index. Analyses of the parents’ ratings in
these areas did not produce any results which reached
significance when gestational age and birthweight groups
were considered. Scheffé tests carried out on the data
presented in Table 4 demonstrated that the higher scores for
Learning Problems and the Hyperactivity Index obtained by
SES groups 5 and 6 when compared with 1 and 2 were
significant at p<0.05 in each instance (F2,88 = 9.65 and
6.50).

Discussion
These results with a VLBW cohort in New Zealand support
several conclusions from studies in other Western countries.

First, the mean scores of these children as a group were
within the average range for the Stanford-Binet Intelligence
Scale. However, some areas of cognition at four years
continued to reflect their preterm status. In the present
study, the immature infants (<28 weeks gestation) performed
less well for Abstract Visual Reasoning and Quantitative
Reasoning. Difficulties in areas of learning for children of
shorter gestation and lower birthweight are frequently
reported in the literature.12,13

Second, when the Stanford-Binet results were considered
in relation to parental socio-economic classification, four
significant differences emerged in the Composite Score,
Verbal Reasoning, Abstract Visual Reasoning and Short-
term Memory, with children whose parents were in
semiskilled or unskilled occupations performing more poorly
than children with parents in professional, managerial or
skilled employment. A number of researchers have found
that parental SES was an extremely important factor,
influencing the cognitive development and educational
attainment of offspring.13-15 The trend that was apparent in
the Stanford-Binet results continued with the clinical
assessment of language quality. Children of high SES
parents used language more effectively than those whose
parents were in the semi-skilled or unskilled group. As in the
case of Verbal Reasoning, it is probable that these results
were influenced by general life experiences and models of
verbal expression in the home.

While parents, in informal ratings of behaviour, did not
respond in a way that indicated significant differences in
temperament, distractibility or activity for gestation,
weight or socio-economic groups, there were significant
differences in psychologists’ assessment of behaviour in the
clinic setting and parents’ rating of behaviour using the
Conners’ Scales. In each of these instances, the difference
was related to SES. For the clinical evaluations of attention
span and activity level, children from the high SES group
demonstrated a longer attention span and lower activity
level than their peers in the lowest SES grouping. In the
standardised Conners’ Scales, parents in the lowest SES
category reported higher scores on the Hyperactivity Index

Table 3. Children under 1500 grams birthweight. Parental socio-economic groups and Stanford-Binet scores at 4 years.

Socio-Economic Category

Stanford-Binet 1 and 2 3 and 4 5 and 6
(n=21) (n=45) (n=25)

Mean (SD) Mean (SD) Mean (SD) df` F p

Verbal reasoning 113.0 (9.6) 103.8 (15.4) 93.5 (16.9) 2,88 10.09 <0.001
Abstract/visual reasoning 94.6 (7.7) 94.0 (11.1) 85.4 (11.1) 2,88 6.53 <0.01
Quantitative reasoning 101.9 (12.0) 99.6 (16.1) 91.4 (18.6) 2,88 2.93 NS
Short-term memory 104.2 (8.9) 98.0 (11.9) 92.1 (13.3) 2,88 6.14 <0.01
Test composite 104.1 (9.4) 99.0 (12.8) 89.4 (13.9) 2,88 8.50 <0.001

Table 4. Children under 1500 grams birthweight. Parental socio-economic groups and Conners’ Parent Rating Scale Scores at 4 years.

Socio-Economic Category

Connors’ Rating Scales 1 and 2 3 and 4 5 and 6
(n=21) (n=45) (n=25)

Mean (SD) Mean (SD) Mean (SD) df` F p

Conduct problem 49.1 (7.1) 53.4 (12.0) 51.2 (9.7) 2,88 1.29 NS
Learning problem 51.6 (8.8) 58.9 (14.8) 64.8 (17.1) 2,88 4.83 <0.05
Psychosomatic 58.3 (20.8) 58.0 (17.7) 60.0 (19.7) 2,88 0.93 NS
Impulsive-hyperactive 51.9 (6.9) 50.0 (9.2) 55.2 (10.7) 2,88 2.51 NS
Anxiety 52.5 (7.6) 57.1 (12.7) 56.7 (9.2) 2,88 1.37 NS
Hyperactivity index 49.7 (7.4) 52.6 (10.9) 58.4 (13.9) 2,88 3.75 <0.05
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Health researchers’ views of ethics committee functioning in New Zealand

Charlotte Paul, Associate Professor, Department of Preventive and Social Medicine, University of Otago Medical
School, Dunedin.

and Learning Problems than the high SES group. These
findings are consistent with previous reports of the
association between quality of the environment and
childhood attention problems.16 This in turn is
compounded by the disadvantage of being born early.
Researchers have found a much increased incidence of
attention deficit disorder with hyperactivity in children less
than 1000 grams at five years when compared with
controls.17

Evidence from this investigation of preschool children
suggested that, among them, there were patterns of
development that could influence learning at the beginning
of more formal education. The lower birthweight group
(<1000 grams) was slower in a cognitive skill associated
with acquiring and using quantitative concepts to solve
problems. This area (Quantitative) is reported to have a
high positive correlation with school achievement.5

Findings of the two gestation groups led to the view that
the shorter gestation children were developing more slowly
in the same area as the <1000 gram group, as well as in the
cognitive skills necessary for solving new problems that
involved figural or other non verbal stimuli. This abstract/
visual factor includes the development of new cognitive
strategies or reorganisation of existing strategies to deal
with new material.5 When low SES was included, there
were lower scores in quantitative and abstract/visual
reasoning areas, as well as in the important factor of short-
term memory, that is, retaining information until it can be
stored in long term memory and using information from
long-term memory in a task. If reported differences in
learning, attention and activity were also considered, two
groups of children (<28 weeks gestation and <1000 gram
birthweight) were at risk for learning delay at school entry,
and one group of children (parental SES 5 and 6) was at
major risk. These factors taken together would compound
the risk even further.

Overseas, early intervention programmes have been effective
in ameliorating the effects of VLBW and adverse home
conditions.18,19  We suggest that all preterm children under
1000 grams or less than 28 weeks gestation, from low SES
homes should be targeted for formal intervention in order to
enhance competencies linked with successful future learning.20

Correspondence. Dr JA Dezoete, Child Development Unit, 1st Floor,
National Women’s Hospital, Private Bag 92189, Auckland.
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Abstract

Aims. To find out, from the perspective of researchers,
how ethics committees are dealing with matters of ethical
concern in research on humans and to seek the views of
researchers on their role in thinking through the ethical
issues in research.
Methods. A sample of researchers was selected from the
Health Research Council database of grant recipients.
Information was sought, using a mailed questionnaire, in
relation to essential elements of concern to ethics
committees according to the 1996 National Standard, types
of study undertaken, codes of practice, national application
forms, multicentre review, aspects of committee function
and the role of researchers.
Results. The response rate was 35/40 (87.5%).
Approximately half the respondents commented favourably
on most aspects of ethics committee functioning. Major
criticisms were directed at the assessment of risks and
benefits, scientific validity and handling of consent
procedures. Consistent weaknesses in multicentre review,

quality of advice and the composition of committees were
noted. Positive aspects were: availability of chairpersons for
discussion, the protection of vulnerable participants, the
handling of the Health Information Privacy Code and the
introduction of a national application form. Most
researchers expected to take a major role in thinking
through the ethical issues in their work. Half reported
occasions where ethics committees had unnecessarily
impeded research.
Conclusions. The high level of commitment of
researchers to ethics should be acknowledged by involving
them more in guideline development and education.
Perceived deficiencies in the range of expertise on ethics
committees, particularly expertise to judge potential harms
in experimental research, should be further investigated
and addressed. Recommendations to improve the quality of
ethical review include reducing the overload on committees
by identifying categories of research which might not
require full ethics committee review.

NZ Med J 2000; 113: 210-4
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It is twelve years since the publication of the Report of the
Cervical Cancer Inquiry, in which Judge Cartwright made
recommendations for changes to the ethics committee
structure in Auckland. Following her report, the
Department of Health produced a National Standard for
ethics committees, which entailed the establishment of
regional ethics committees to replace institution-based
committees.1 The new committees were established with
half lay membership, a lay chair, and a wide remit for the
types of research which required review.

Following the release of the standard, a number of
concerns were raised by clinicians and research workers,
including that it might discourage audit or research using
health records.2,3 Since then there have been revisions to the
standard, in 1991 and 1996, though these have been
relatively minor. There has been little information on how
the committees have been functioning. The ACC is unable
to identify claims for compensation for injury arising from
participation in research (personal communication, M Bain).
The Health and Disability Commissioner has received only
one complaint by one research participant (personal
communication, N Cameron). There has been one
publication citing delays in the ethics review process4 and a
report of a pilot monitoring programme of approved
research by an ethics committee.5

It is important to determine how this new system is
functioning. Several features are very unusual for research
ethics committees: including the half lay membership, lay
chair, paid committee members and the wide remit of the
committees. It is also difficult to determine whether the
committees are meeting their objectives of safeguarding the
rights of participants in research and protecting them from
harm and of facilitating excellence in research for the well
being of society.6 Research workers are in a reasonable
position to judge whether ethics committees are facilitating
research and improving standards of research. They also
should have a view on whether ethics committees are
protecting participants from harm.

A survey was undertaken of research workers to gain
their views on how ethics committees were dealing with
matters of ethical concern, and also to seek their views of
the role of researchers in thinking through the ethical
issues in their work.

Methods
A sample of 52 researchers was selected randomly from the Health
Research Council (HRC) lists of principal investigators who had been
awarded a project grant by the HRC in the previous three years. Three
were removed because of duplication of the same research group. All
seven HRC programme grant holders whose groups were not otherwise
included were added. A total of 56 researchers were written to, inviting
them to complete a mailed questionnaire, or to give it to a colleague to
complete. Comment was sought on the essential elements of concern to
ethics committees, as set out in the 1996 National Standard.6 Experience

of different types of study and comment on ethical issues raised by
different study types were canvassed. Comment on specific aspects of
ethics committee review was also sought. This included the Health
Information Privacy Code (HIPC),7 the Code of Health and Disability
Services Consumers’ Rights (CHDSCR),8 the national application form,
the procedure for review of multi-centre studies, the quality of advice
given by committees, the composition of committees, the assessment of
risk and the role of researchers in ethics appraisal.

Results
Responses were received from 49 of 56 researchers. Of
these, fourteen had not made an application for ethics
committee review in the last three years, so did not complete
the questionnaire. Assuming that a similar proportion of
non-responders would have been ineligible, the response
rate was 35/40 (87.5%). One researcher wrote a letter
outlining his response to the major issues, rather than
completing the questionnaire. Specific comments from the
letter are included in the results, but not in all the Tables.
Essential elements of concern. Researchers’ comments
on how well ethics committees handled the essential
elements of concern are shown in Table 1. Overall, the
responses showed that many researchers could not gauge
how well these things were handled, because the type of
correspondence from ethics committees did not illuminate
the nature of the committee decision making. Least was
known about how the committee assessed the expertise,
experience and qualifications of the applicant. There were
also few specific comments on vulnerable participants and
privacy considerations, but this was largely because of a
reported lack of experience with those particular issues.
The most positive comments were made about the
assessment of informed consent, though there were also a
number of criticisms about the handling of consent
procedures. Non-coercion and voluntary consent also
received many positive comments and few problems were
raised. The most criticisms were made about the
assessment of risks and benefits, scientific validity and
cultural appropriateness.

Specific criticisms about the assessment of risks and
benefits mainly related to apparent poor understanding of
particular risks (and sometimes benefits) by the ethics
committee. The majority reported that ethics committees
over-estimated risk to participants in interviews and surveys
and did not consider or under-estimated benefits. For
instance: “Risks for people with major or common mental
illnesses are frequently over-rated, due in my view to the low
level of understanding of these conditions, eg being asked
about suicidality may create these ideas and behaviours. I
also think potential benefits are underestimated ... People’s
altruism is higher than recognised.” A minority expressed
concerns that insufficient attention was paid to risks and
benefits to participants. This was related particularly to
studies involving an intervention.

Table 1. Researchers’ responses to how well ethics committees handled the essential elements of concern stipulated in the National Standard.

Elements of Concern Comment

Well done No idea/No comment Depends/ Specific
or adequate Hard to tell Other criticisms

No experience
Risks and benefits to participants 14 5 3 12
Assessment of scientific validity 14 5 3 12
Assessment of expertise, experience and qualifications 17 14 - 3
Elements of informed consent 21 1 2 10
Non coercion / voluntary consent 17 11 - 6
Vulnerable participants 11 19 - 4
Privacy considerations 13 13 - 8
Cultural appropriateness 9 12 - 13*

*Many of the specific problems were not criticisms of the ethics committees as such.
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Most specific concerns about scientific validity related to
an impression that ethics committees did not have the
understanding to judge scientific validity. There were also
comments that ethics committees sometimes prescribed
changes to details of methods which were not warranted.

Criticisms about the elements of informed consent were
mainly about the stipulation of standard wording by ethics
committees. Eight people commented that the standard
information and consent form requirements were too long and
hence were unhelpful for research participants. For instance:
“The amount of information on current information sheets is
in my opinion excessive. A large part of this information is not
specific to any project and I believe is likely to lead to
‘information overload’ (eg two pages of A4) and may actually
reduce the amount of information absorbed by participants”.

The assessment of cultural appropriateness was commented on
from a range of points of view. A Maori health researcher
commented that some Maori ways of proceeding - involving
groups - may contradict conventional ethical practices for non-
Maori, and may not be allowed. Three people remarked on
differences between Maori views of appropriateness within and
outside the ethics committee, and three thought that Maori
issues were over-emphasised in studies of the general population.
Study design and ethical issues. Table 2 shows the types
of studies for which ethical review had been sought in the
last three years and the ethical issues they thought were most
important. No researchers had undertaken non-therapeutic
trials. For intervention/experimental research, all but one
respondent specified issues, though two cited only the
troubles they experienced with the ethics committee’s
interpretation of ethical issues. The main areas noted were
the importance of the explanation of all procedures and
consent, and the issue of comparable benefit if two
interventions were to be assigned randomly.

Table 2. Type of study undertaken and ethical issues identified as
important by respondents in relation to their research.

Number of responses*

Experimental / Intervention Study (Total=16)
Type of Study

Clinical trial funded by pharmaceutical industry 6
Other clinical trial 8
Non-therapeutic trial (eg. Phase 1 drug trial) 0
Community intervention 5

Important Ethical Issues
Explanation of all procedures and consent 6
Comparable benefits of two interventions, the ethics
of randomisation 6
Non-coercion of vulnerable participants 3
Protection of physical safety of participants 2
Agreement to long term follow-up 1

Observational Study (Total=31)
Important Ethical Issues

Maintenance of privacy and confidentiality 13
Explanation and consent 9
Whether to intervene on basis of interview information 5
Approach to patients for interview 3
Non-coercion of vulnerable participants 3
Independence of research and clinical management 3
Benefit of the research 3
Not burdening participants 3
Risks and issues with specimen collection 3

*More than one issue could be given.

For non-experimental studies (including interviews,
questionnaires, access to health records, collection and use
of specimens and taking of measurements) the ethical issues
raised are summarised in Table 2. Again, one respondent
gave no specific issues and another cited restrictions imposed
by the ethics committee as an ethical issue preventing

research. The main areas noted were the maintenance of
privacy and confidentiality, explanation and consent and
determining whether to take some further action on the
basis of information given during an interview.
Specific aspects of ethical review. All respondents who
commented favoured a national application form, but the
majority of those with experience of the form commented on
weaknesses. The main one was that it was too long and there
were redundant or irrelevant sections. The itemised approach
was seen as a limitation: “Nor is there any place for coherent
discussion of ethical issues since the itemised and piecemeal
approach cuts across issues eg risks and benefits”.

Only a minority of respondents had had experience with
multi-centre review. Two people reported no problems,
eight commented on ongoing difficulties, though most
thought it was less bad than in the past. One respondent,
who reported considerable experience in a region where the
system had never functioned satisfactorily, recommended a
re-think: “Either one committee should take responsibility
for a given project... or the proposal should be dealt with in
each region as if it were a single centre study. The present
arrangement often involves an investigator receiving
conflicting requests from different committees”.

The quality of advice from ethics committees was
positively commented on by eighteen respondents, though
six of these thought the advice was variable. A positive aspect
was direct discussion with chairpersons and others. Eight
respondents reported only weaknesses in the advice given.
The composition of committees was believed to be
appropriate by seven respondents, but eleven did not
comment or did not know. The weaknesses largely related to
problems caused by a limited range of skills. Eleven
respondents suggested the need for more members
practically involved in research and/or with relevant medical
expertise. The other weaknesses related to members with
strong personal agendas and to Maori members. One Maori
researcher commented: “We need more Maori who are
briefed, trained and updated. The process for getting new
people sounds haphazard”.

There were few comments about assessment of risk, which
was also asked about in an earlier question in relation to the
assessment of risks and benefits. Two people considered that
risk was under-recognised, and two others believed ethics
committee members had to rely unduly on information on
risk from the investigator.

Researchers were asked about the effects on research of
the HIPC and the CHDSCR. The HIPC elicited more
comments, and researchers appeared largely satisfied with
the Code and its interpretation by ethics committees -
except for two people. There were not specific comments on
the CHDSCR, though one person reported having sought a
direct opinion from the Health Commissioner.
Role of researchers in ethics. A considerable role for
researchers in thinking through ethical issues was favoured
by almost all researchers (Table 3). A minority suggested
that researchers should restrict themselves to the technical
aspects. Most suggested that researchers should have either a
primary or an equal role with ethics committees. Most
respondents saw ethics committees as having a watchdog
role, and introducing different perspectives: “Researchers
have the primary role. Ethics committees should have no
more than a checking, affirming, presenting different
perspectives role”.

Table 3 also shows views on whether ethics committees
unnecessarily impede research. Approximately half the
comments were an unequivocal no, while the other half
reported occasions where ethics committees had
unnecessarily impeded research.
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Table 3. Views on roles of researchers in ethical issues and whether
ethics committees impede research.

The role of researchers, as distinct from ethics committees, in thinking through
ethical issues

No comment 5
Researchers should have the primary role 14
Researcher and ethics committees have similar roles 9
Ethics committees have the main role 3
Role of researchers important, but no comparison made 3

Do ethics committees unnecessarily impede research?
No comment 4
No 14
Yes 9
On some occasions 3
Not for me, but for others 1
Slowed down, but not stopped 2
Not sure 1

Other comments. People were asked for any other
comments. There were seventeen comments on a variety of
issues; most had been raised in response to earlier questions.
Suggestions for change were made by several respondents,
building on these earlier comments. One related to the
development of an ethical culture among students: “I think
in many cases the ethical issues are not addressed early
enough in the scientist’s career. Students often seem to feel
it is someone else’s responsibility and they just need to
cooperate”.

Another related suggestion was the need to enhance the
quality of ethical debate by committees: “The solutions to
this problem lie with restructuring ethical committees to
select individuals who are trained and experienced in
recognising ethical risk in health research and who also have
the capacity to propose realistic approaches to ethical
dilemmas. ...I am not opposed to lay representation which I
believe is important to keep ethics committees from
becoming closed shops”.

A practical way to raise the quality of review was
suggested: “There may be a role for better processes within
ethics committees - eg an interview in which major projects
are discussed so as to avoid long delays and reach some
informed decisions about the real issues and real dilemmas,
rather than side issues of protocols which often dominate
interactions with ethics committees”.

Discussion
This survey provided a wide range of comments from a
representative sample of HRC researchers on the
functioning of ethics committees in the health and disability
sector. Though HRC grant holders constitute only a
minority of the researchers who use ethics committees, they
are more likely to be undertaking large studies and those
involving an intervention. The information on study type
showed that the major types, except for non-therapeutic
trials, were represented. The responses differed widely and
this may reflect, at least in part, different ways of operating
of ethics committees around New Zealand, though
individual ethics committees were not identified in the
responses. There were a number of important features of the
responses which came through consistently and which have
implications both for researchers and for ethics committees
in the future. These features were: the roles of researchers in
ethical decision making, the different ethical issues raised by
different types of research, the quality of ethics committee
decision making and the composition of ethics committees.

It is clear that most researchers take a major role in
thinking through the ethical issues in their research. The
way in which the respondents highlighted particular
elements of ethical note in their own research, a number of

which are not noted in the National Standard, shows that
their detailed knowledge brings an important dimension to
ethical review. It is important that this ethical concern
among researchers is fostered. One respondent
recommended that ethical issues be addressed early in a
scientist’s career. Given the level of commitment shown, it
makes sense to involve active researchers in teaching
research ethics to students, so as to encourage an ‘ethical
culture’ within the research workforce.

Originally, guidelines for research ethics were developed to
guide experimental studies on humans.9,10 More recently,
specific guidelines have been developed for epidemiological
research11 - much of which is observational in nature. The
results of this inquiry support the importance of identifying
the research design in recognising ethical issues. While the
current HRC ethics guidelines include sections on specific
study types,12 the National Standard6 does not. In revisions of
these documents, and of the national application forms,
methods of focusing researchers’ and ethics committee
members’ attention on ethical issues relevant to specific study
types, including qualitative methods, should be developed.

Respondents were fairly critical of the quality of advice
from ethics committees. This perception is of concern.
While ethics committees should certainly frustrate
researchers’ expectations at times if they are protecting
research participants properly, the types of criticism
suggested misunderstandings and too narrow a focus by the
committees, rather than simply protecting participants. A
majority of researchers were also critical of the composition
of ethics committees, and linked their concerns about the
quality of advice to the limited range of skills on committees,
or the inclusion on committees of people with a single
interest or hobby horse. The main deficiency identified was
a lack of practical medical expertise or research expertise.

Research ethics committees have also been criticised in
other countries. In the United States, psychologists have
complained about Institutional Review Boards (IRBs) being
too picky, more focused on forms and procedures than
protecting human subjects.13 In the United Kingdom
dissatisfaction with ethics review has been expressed by
researchers surveyed about procedures for multi-centre
ethics approval (where sometimes more than 100
committees had to be approached). The respondents
described the reasons given for outright rejection of an
application by an individual committee and nine out of ten
believed that the reasons given were not relevant to the
ethical acceptability of the project.14 Researchers were also
asked how much more ethical their research was, having
been through ethical review. The majority thought it was no
more ethical at all. Foster interpreted these findings as
suggesting that researchers try hard to produce a proposal
which is ethical and view the local research ethics committee
as checking they have got it right.14

Researchers are not all sensitive to the rights and welfare
of participants. It is their fallibility, especially when there is a
conflict of interest between pursuing scientific truth and
protecting research participants, that has made many
countries establish systems of oversight. These mechanisms
are important, but according to a new review of the
functioning of the IRB system in the United States,15 their
effectiveness is being jeopardised by an increasingly
commercialized research environment, pressure of numbers
of research proposals and failure to re-examine studies after
initial approval. Recommendations for change include:
increasing the number of non-scientists and non-
institutional members on IRBs and reducing attention on
low-risk studies in order to devote more time to in-depth
inquiries on projects that present the highest risk to subjects.
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Recent work has highlighted another limitation of reliance on
ethics committees. Interviews with patient - subjects conducted
for the Advisory Committee on Human Radiation Experiments
in the US found that patients often trusted their doctors to guide
them through decisions on research participation, and they
trusted the research enterprise as a whole to such an extent that
they paid little attention to what was written on the consent
form. Given this level of trust, information sheets and consent
forms offered insufficient protection to participants. Patients
assumed that research into which they entered was safe and that
someone else had scrutinized the risks and benefits on their
behalf. The authors emphasised the consequent need for a strict
assessment of risks versus benefits by the IRB and also the need
for both vigilance and humility on the part of physician -
investigators.16 A disquieting review from the UK has also
suggested that some doctors accept that patients may not be fully
aware of what is going on in consenting to participate in a
randomised controlled trial.17

The implications of these findings are: first, that the
current high level of commitment of researchers to ethics
should be acknowledged by involving researchers further in
education and guideline development in research ethics.
This should include guidelines relating to specific research
designs. Most crucial are guidelines on randomized
controlled trials. Second, the positive aspects of ethics
committee functioning should be recognised, especially the
availability of committee chairpersons and administrators to
discuss matters, the protection of vulnerable participants, the
handling of the Health Information Privacy Code and the
introduction of a national application form. The mixed
reaction to ethics committee review of research among
Maori suggests a continuing need to develop consistency in
this area. This requires contact between Maori on ethics
committees, Maori researchers and those who have been
developing policy.18,19 The perceived deficiencies in the
range of expertise on ethics committees should also be
addressed. It is critical to find ways of making expertise
available so that potential harm to participants in
experimental research can be recognised, even though
simply increasing the total size of the committees would
make them unwieldy.

Finally, the quality of advice from committees needs to be
addressed. The temptation to develop rigid rules to fit all

circumstances can divert ethics committees from their chief
function as a forum in which principles can be tested against
the special circumstances of each case.20 This temptation may
be more easily resisted if ethics committees are not overloaded.
In the US, categories of research not requiring IRB review have
been specified.21 Such categories could be widened in New
Zealand and procedures for institutional oversight
strengthened. If this were done, there would be more time for
ethics committees to meet with researchers and also to invite
representatives of affected communities to discuss the details of
studies which entail more than negligible risk.
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Book Review

Neonatal Formulary-the Northern Neonatal Network
This is the tenth edition (the second published by the BMJ) of a pocket
book which started life as the ‘in-house’ drug manual in a  Newcastle
neonatal unit in 1978. Its user-friendly, if slightly quirky format has been
highly successful over the years and this latest edition is likely to prove as
popular as its forerunners.

There are four sections to the book. The first section is on drug
prescribing and administration which includes short chapters on
pharmacokinetics, practical details of such things as intravenous
administration and the care of intravascular lines, and ways to minimise
drug hazards and adverse reactions. A second section, entitled “making
choices” comprises notes about renal failure. The fourth and final section
is a fairly brief but quite helpful, guide on maternal medication and
effects on the foetus, and on the infant via the breast milk.

The third and main section of the book of just over 200 pages
comprises a series of mainly one page drug monographs with notes on
usage, pharmacology, dosing schedules and formulations of the drug.
How good or useful are these pages? To attempt to answer this I first
looked up drugs I rarely use but have had occasion to do so recently and
needed guidance on. Somatostatin has a very brief entry, more or less as

an addition to that on Diazoxide, although the latter entry was quite
useful and in broad agreement with other sources. Low molecular weight
heparin had no entry at all, although under the section on management of
clots it does mention that some units use the drug. So perhaps as far as
these infrequently used drugs are concerned, the manual was not too
helpful. What of drugs that are used often and about which there is some
debate? Here I checked the entries of Dopamine and Dobutamine,
Ranitidine and Cisapride. All were well balanced and up-to-date. In fact
most entries of drugs were similarly thorough and the information could
be relied upon with a fair amount of certainty.

The cost is not stated, but the book retails in the UK at £19.95 and the
price is unlikely to be exorbitant in New Zealand. I certainly recommend
that this volume should be available in all neonatal, and most probably
paediatric, units although it may not necessarily be the only point of
enquiry. Keeping such manuals up-to-date is considerable work, but the
Northern Neonatal Network are to be encouraged to continue to update
this handy volume at least every other year.

Brian Darlow,
Christchurch.
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ORIGINAL ARTICLES

Communicating information about sore throats and rheumatic fever to South

Auckland high-school students

Niki Harré, Lecturer, Department of Psychology; David Thomas, Professor, Department of Community Health;
Katharine Brown and Fezeela Raza, Research Assistants, Department of Community Health; Diana Lennon,
Professor of Community Paediatrics, Department of Community Paediatrics, University of Auckland, Auckland.

Aims. The present study examined the effectiveness of
three modes of communication designed to increase high
school students’ knowledge about throat infections and
rheumatic fever in a high risk area.
Methods. The study was part of an evaluation of a
rheumatic fever prevention programme that has established
27 school-based ‘sore throat’ clinics in South Auckland.
The rationale for the clinics was explained to students
through: assemblies conducted by public health nurses,
written information sheets and classroom lessons. The
effectiveness of each communication mode was assessed by
comparing the knowledge of students from eight classes at
an intervention school with eight classes at a control school

before and after the intervention school students received
the teaching.
Results. Students at the intervention school showed a
significant improvement in knowledge compared to
students at the control school. The assembly presentations
by health professionals were more effective in informing
students than information sheets or classroom lessons.
Conclusions. This study suggests that presentations by health
professionals are an effective method of teaching basic health
information to students in these South Auckland secondary
schools. Classroom teachers need to be provided with
appropriate resources, if they are to provide effective
instruction. Written information sheets should not be relied on.

Abstract

NZ Med J 2000; 113: 215-7

Rheumatic fever, a serious disease that may lead to heart
damage, begins with a streptococcus throat infection that
can be diagnosed through a simple throat swab and treated
with penicillin. The incidence of rheumatic fever has
decreased since the 1950’s in most Western countries,1 but
remains high in New Zealand. The population at greatest
risk is Maori and Pacific Island children of school age.2

In an attempt to prevent rheumatic fever, the School-based
Prevention of Rheumatic Fever Project was established and
involves 23 primary and four secondary schools being
provided with throat swabbing clinics, with a further 27
schools acting as controls. Children with sore throats are able
to attend the clinic for a free diagnostic swab, and if positive
for streptococcus pyogenes are offered a course of penicillin.

In secondary schools, the success of the clinics depends
on an adolescent population that is motivated to attend
when they have a sore throat. Theories of health
behaviour3-6 suggest that preventative behaviours are more
likely when people feel vulnerable to the negative outcome
in question, when the negative outcome is perceived to be
extreme, when the preventive strategy suggested is
perceived to be highly effective in reducing the risk of a
negative outcome and when the preventive behaviour is
seen to be consistent with social norms. As the key social
reference group for adolescents is often their peers,7 it was
vital that the clinics were accepted by the student
population as a whole and that the rationale for the clinics
was firmly established.

The students were informed about the clinics through
three basic means. First, assemblies in year level groupings
were conducted by experienced public health nurses and
community workers. Second, a classroom lesson was
conducted by the students’ life skills teacher. Third, a
written information sheet about rheumatic fever and the
sore throat clinics was provided to take home.

The key question of interest in evaluating the informing
process was the effectiveness of the process as a whole in

putting across the key messages, and the relative efficacy of
each of the different information sources.

Methods
A total of four secondary schools received sore throat clinics as part of the
School-based Prevention of Rheumatic Fever Project. One school (the last
to receive a clinic) was chosen for detailed study of the informing process,
as by this stage the procedures for informing students about the clinic had
been fine-tuned. This school was co-educational with a roll of 1300
students from Year Seven to Year Thirteen (aged between twelve and
eighteen years). The majority of the students were of Pacific Island  descent
or Maori. An indicator of socio-economic status, developed by the Ministry
of Education, rated the school as decile one (the indicator codes schools
from decile one- low socioeconomic status to ten- high socio-economic
status using catchment data, census data and school ethnicity data).

A control school was chosen from a different area of Auckland. Although
smaller, (400 students) it is also a decile one co-educational school. It  was
chosen as it is one of the few schools in Auckland to have a similar
demographic profile to the schools in the area covered by the project.

Eight classes from each school (two from each of the year levels nine to
twelve) were randomly chosen to participate in a pre/post knowledge
questionnaire. On each occasion, the questionnaire was filled in
anonymously by students present on the day of the test administration.
No students refused to participate.

The pre-test questionnaire was given to students at the intervention and
control schools by two researchers during life skills class. The study was
explained and the importance of filling in the questionnaire individually
was stressed. The questionnaire contained seven items that measured the
students’ understanding of the key messages designed to increase the
students’ motivation to attend the clinic as identified by the management
team of the School-based Prevention of Rheumatic Fever Project. Each
question was in a multiple choice format and offered four response options.
Students were also asked their age, gender and ethnicity.

Approximately one to two weeks after the pre-test, the sore throat
clinic was described to the students at the intervention school through
assemblies to each year level presented by experienced Public Health
Nurses and community workers. The assemblies were attended by one of
the researchers. Each assembly took 20-30 minutes and involved 200-300
students. They covered the rationale for the clinics and provided basic
information about rheumatic fever and sore throats. Resources included
overheads, charts and the opportunity for student questions.

The students at the intervention school also received a lesson on
rheumatic fever and the sore throat clinics taught by their life skills
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(health education) teacher. The teachers were provided with resource
materials including a video about a girl who develops rheumatic fever, as
well as a video about the project, and detailed information sheets and
booklets about the causes, prevention, symptoms and consequences of
rheumatic fever. Each teacher then tailored a lesson appropriate for the
class being taught. Three individual classes involved in the knowledge
survey (year levels nine, eleven and twelve) were observed by a researcher.
The techniques used by the teachers included: watching one or both of
the videos, role plays, discussion of the social and emotional impact of
rheumatic fever, brainstorming of ideas and written exercises.

After the life skills lesson, the students received a two-page information
sheet about the clinics to take home. It was designed primarily to inform
families of the purpose and function of the clinics and to ask parents or
guardians for consent to their child’s participation.

The students at both schools received the post-test questionnaire, four
weeks after the pre-test. The post-test questionnaire had the same
questions as the pre-test questionnaire, and additional questions for the
students from the intervention school. The additional questions
concerned whether they had attended the year level assembly about the
project, if they attended the life skills class and if they had read the
information sheet that was sent home. They were also asked if they had
any questions about sore throats, rheumatic fever or the clinics to pin-
point any gaps in the education process. Finally, they were asked if they
thought it was a good idea to have a sore throat clinic in their school, to
see if they had a positive attitude towards the clinics which may help
motivate attendance.

Analysis of variance was used to determine if there was a significant
difference between the pre-test and post-test knowledge scores of the
students from the intervention and control schools, and to assess if each
of the information sources had made a statistically significant impact on
the students at the intervention school. An estimate of covariance (Eta
squared) provided an indication of the extent to which each aspect of the
education process, as well as the process as a whole, had improved the
knowledge of the students at the intervention school. As individual
subjects were not coded, all analyses were performed using independent
sample designs.

Results
Demographic characteristics of students from the two
schools are shown in Table 1.

Table 1. Demographic characteristics of samples.

Intervention Control
Pre-test Post-test Pre-test Post-test
n=167 n=131 n=93 n=82

Mean age 15.03 14.82 15.03 14.96

Gender* % % % %
Male 40 46 39 33
Female 60 54 61 67
Ethnicity* % % % %
Pacific Island 64 63 76 75
Maori 19 14 16 14
East Asian 7 9 2 4
Indian 5 9 1 3
Pakeha/European 4 4 4 4
Other 2 1 1 0

*Percentages given for each group. Rounding means they do not
always add to 100.

Out of the total of seven knowledge items, the mean
number correctly answered by the intervention students
before the education had taken place was 3.62 (SD=1.56).
The post-test mean score for this group, measured after
the students had received the education, was 5.27
(SD=1.74). The control group’s pre-test and post-test
mean scores were 2.68 (SD=1.35) and 2.32 (SD=1.14)
respectively. An ANOVA produced a significant school /
time interaction (F (1, 460) = 53.41, p<0.0005). The
ANOVA indicates that the teaching received by the
students in the project school improved their knowledge
significantly. The covariance estimate indicated that the
increase in knowledge in the intervention school accounted
for ten percent of the variation in knowledge scores.

Table 2 shows the changes in knowledge of the
intervention school students for each item on the survey

before and after the introduction process. As can be seen,
the students improved on all questions. Most impressively,
the information the students received appeared to increase
the understanding of around half the group about the link
between streptococcal throat and rheumatic fever,
penicillin as the treatment and that rheumatic fever can
affect the heart.

Table 2. Intervention group: proportion of correct answers to
individual  questions.

Pre-test Post-test Improvement
n=167 n=131

% % %

1. What are sore throats caused by?
(Germs) 81 89 8

2. If you have a sore throat what is
the best thing to do?
(See a doctor or nurse straight away) 65 87 22

3. Are sore throats catching?
(Yes) 49 59 10

4. A strep throat is
(A sore throat which can lead to RF) 29 82 53

5. The best treatment for strep throat is
(Pencillin) 18 65 47

6. RF is a disease which affects your
(Heart) 23 69 46

7. When some people get RF they get
(Sore joints, headaches, tiredness) 48 79 31

Note: Correct answers in parentheses. RF=rheumatic fever.

The proportion of students in the project school who
participated in each of the three communication procedures
are shown in Table 3. This table also shows the differences
in mean scores between the students who had participated
and not participated in each activity.

Table 3. Mean scores for each informing activity (Scores out of 7).

Attended assembly (n=129)
Yes No

n=110 n=19
(85%) (15%)

Knowledge of RF M=5.51 M=3.90 Eta
SD=1.57 SD=2.16 0.067*

Attended life skills class (n = 129)
Yes No

n=108 n=21
(84%) (16%)

Knowledge of RF M=5.35 M= 4.76 Eta
SD=1.65 SD=2.21 0.016

Read information sheet (n = 126)
Yes Some of it No

n=47 n=50 n=29
(37%) (40%) (23%)

Knowledge of RF M=5.32 M=5.22 M=5.10 Eta
SD=1.68 SD=1.62 SD=2.14 0.007

* p<0.005. RF = rheumatic fever. Data are mean (m) and standard deviation (SD).

Most students had attended the assembly (85%) and a life
skills class (84%). Fewer students had fully read the
information sheet (37%). For each information source, the
students who had participated in the activity scored more
highly than those who had not participated. An ANOVA
conducted on the post-test knowledge scores, showed that
only attendance at the rheumatic fever assembly had a
significant effect on the scores (F (1, 113) = 8.131, p<0.005).
This result was confirmed by an analysis of covariance that
showed that seven percent of the variance in knowledge
scores could be attributed to attendance at the assembly.
The other sources of information showed much less impact
on knowledge.
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There were 75 responses to the item on the post-test that
asked students from the intervention school to write down
any questions they still had. The most common were about
the nature, symptoms and seriousness of rheumatic fever.
There were also a number of questions about the causes of
the disease and whether it is contagious. A small number of
questions concerned the way in which the disease is treated
and how to prevent it. There were also questions about sore
throats and the appropriate action to take.

Most of the 125 responses to the question on the post-test
“Do you think it is a good idea to have a Sore Throat Clinic
at your school?” were positive. Some of the reasons that the
students thought the clinics were a good idea included: the
clinic’s function in preventing rheumatic fever, their value as
educational sources, their convenience, and not having to go
to (and pay for) the doctor.

Discussion
The results of this evaluation suggest that the informing process
conducted by the School-based Prevention of Rheumatic Fever
Project was successful in improving the understanding of the
students from this South Auckland secondary school about the
nature and consequences of rheumatic fever and the importance
of seeking medical attention for a sore throat. Of the three
sources of information the students received, the most effective
appeared to be the year-level assemblies conducted by public
health nurses. The least effective source seemed to be the
information sheet.

The effectiveness of the year-level assemblies was probably
due to the consistent format that had been fine-tuned in the
three secondary schools previously incorporated into the
project. The assemblies were conducted by health
professionals who were highly knowledgeable themselves
and fully committed to the project. The use of simple
language, humour, examples of people who had contracted
rheumatic fever, and a confident, authoritative approach
appeared to capture the students’ attention.

While the assemblies were consistently effective in
capturing students’ attention, the observations made in three
life skills sessions (taught by classroom teachers) indicated
that there was wide variation in the quality of these sessions.
Two teachers had designed age-appropriate exercises and
discussions around the causes, consequences and prevention
of rheumatic fever. The third teacher simply showed the
class the two videos provided by the project, and instructed
students to copy out information about the disease. Many
students in this class were inattentive during the videos and
around half did not complete the written exercise. It seems
likely that the variable quality of teaching in the classes had
an impact on the knowledge of the students. While the
difference between classes did not reach a statistically
significant level, this could have been due to the small
numbers (class sizes ranged from eight to 23 students).

In future projects of this type, it may be possible to
facilitate better classroom teaching. An essential part of the
process is to actively engage the teachers. Teacher

commitment has been found to have a measurable effect on
the gains made by students in a New Zealand school-based
personal safety programme.8 It is also important that
teachers are provided with guidelines for effective teaching
and that these are followed. One study of a US elementary
school safety education programme found a positive impact
on seat-belt use only in schools where the programme
protocol was strictly adhered to.9 The current project relied
on teachers to formulate effective lessons, which appeared to
lead to inconsistent presentations.

Another possibility is that, for these South Auckland
students, large group presentations by people who are seen
as experts are more effective in increasing health knowledge
than regular classroom teaching. In the intervention group,
more than 60% of the students were of Pacific Island
descent. Traditional Pacific Island teaching structures tend
to involve a teacher giving direct instruction, rather than
self-directed learning processes. It is possible, therefore, that
the large-group assembly presentation was a culturally
effective format for these students,10 but may not be as
effective in schools with different ethnic compositions.

The informing process as a whole was successful, not only
in increasing students understanding, but also in
engendering a positive attitude towards the clinics, as
indicated by the qualitative responses of the students.
Clearly establishing the rationale for the clinics and
generating enthusiasm for them from the student body is
likely to be critical to ensure that students attend when they
have a sore throat. Ongoing monitoring of student
attendance at the clinics has been taking place since the
clinics were opened. Further evaluations could investigate
the extent to which the knowledge measured in current
study and other attitudinal factors appear to correlate with
student attendance.
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Abstract

Aims. To investigate the prevalence of Legionella spp. in
the hot water systems of a representative sample of
Wellington domestic residences with electrically heated
hot water systems, and to investigate risk factors (eg water
temperature, plumbing materials) for such contamination.
Method. 100 households with electrically heated hot
water systems in the Wellington area were investigated.
Samples of hot water from several hot water outlets
were collected, and characteristics of the plumbing
system were recorded. Water samples and swabs were
cultured and further examined by polymerase chain
reaction (PCR) and direct fluorescence antibody (DFA)
testing to identify Legionella spp. and serogroups.
Results. No Legionella spp. were isolated by culture.
PCR tested positive for Legionella in specimens from
twelve residences. Six of these were also positive by DFA

testing. The only environmental factor found to be
associated with the presence of Legionella was recent
plumbing work on the hot water system. Five of the
twelve PCR-positive residences, and four of the six
DFA-confirmed residences had hot water delivery
temperatures in excess of 60ºC.
Conclusions.  The results suggest that either
Legionellae colonise domestic hot water reticulation
systems and/or that the organisms are killed during
passage through the hot water tank. Both possibilities
may be correct. Further work to characterise the
microbial ecology of Legionella-positive hot water
distribution systems would be useful, as would the
development of improved methods for culturing the
organisms from potable water.

NZ Med J 2000; 113: 218-20

In 1976, attendees at an American Legion convention in
Philadelphia, USA, experienced a severe respiratory illness
(later known as legionnaires’ disease), from which 34 people
died. The causal organism was identified as Legionella
pneumophila, a previously unknown bacterium.1-3 Since 1976,
many more species of Legionella have been identified, about
half of which are known to cause disease in man.4

Legionnaires’ disease is fatal in about twelve percent of
previously healthy people, and in a higher proportion of
those who are immunocompromised.5 A recent New
Zealand study showed that eleven percent of cases of
community-acquired pneumonia were caused by Legionella.6

In the twelve months to the end of May 1998, the rate for
notified  cases of legionnaires disease in New Zealand was
5.1 per 100 000.7 This rate is high compared to other
western countries.

Relatively little is known about the sources of infection for
the majority of cases of legionnaires’ disease, which are
sporadic. However, studies have shown the presence of
Legionella in domestic water supplies.8-11 The organism is
more likely to be found in hot water systems, because
Legionella spp. multiply more readily at higher temperatures,
and domestic hot water systems generally have lower
chlorine concentrations than cold water systems. Legionella
can survive temperatures up to about 60ºC.

Electrically-heated hot water storage tanks may be more
likely to harbour Legionella organisms than gas-heated
tanks.9 Gas water heaters tend to be heated from below,
whereas electric heating elements are suspended in the tank
water. The water and sediment at the bottom of electrically
heated water storage tanks may never reach the same
temperature as in gas-heated tanks.

Prior to this study, there had been no investigation of
Legionella prevalence in hot-water systems of New Zealand
houses, although it is currently recommended (and required
under the building code for new houses) that domestic hot
water be stored at a minimum temperature of 60ºC, to
prevent survival of Legionella. The maximum permitted hot

water delivery temperature for new homes is 55ºC.
However, with water delivered at temperatures above 50ºC
there is the risk of scalds and burns.

The primary purposes of this study were: (1) to generate
data on the prevalence of Legionella spp. in the hot water
systems of a randomly-selected sample of Wellington homes
with electrically heated hot water systems, and (2) to
investigate factors (eg water temperature, plumbing
materials) that are associated with such contamination.

Methods
Sample selection and recruitment. The study area was Wellington
City, including the western suburbs, as far north as (and including)
Johnsonville and Newlands. Potentially eligible residences were selected
from the Wellington telephone book using a systematic sampling
procedure. Residences with gas accounts, identified by the local gas
company, were excluded. Letters inviting participation were sent to
occupiers of eligible residences. When mailed replies were not received
within two weeks, attempts were made to make telephone contact.
Sample and data collection. Each participating household was visited at
a prearranged time by a trained data and specimen collector. The same
person carried out all the home visits. Swab samples were collected by
running cotton swabs around the inside of each hot water outlet (kitchen
tap, bathroom tap, and shower). Where screens, filters, or roses could not
be removed from taps or showers, no swab samples were collected. Swab
sampling took place before water sampling.

The first 20-50 mL  of water from the hot tap or shower was collected
in a sterile container. The tap was then run fully open for not less than
three minutes, or until a constant temperature was obtained, and a second
portion of the water sample was collected (20-50 mL) in the same sterile
container. Water samples from all three outlets were combined.

Hot water temperature was measured using a digital thermometer
(Delta Ohm HD 8605). The meter was calibrated to an accuracy of
0.1ºC. The pH of both hot and cold water taps was measured using a
Suntec TS2 pH meter operating with an ATC probe, which provided a
direct temperature-adjusted pH reading. Free available chlorine content
of hot and cold water samples was measured using the DPD Ferrous
Titimetric Method.12 The resulting measurement was accurate to 0.05
ppm of free available chlorine.

Data obtained from inspection of the hot water system were recorded
into a pre-prepared form. Data included the number of residents in the
dwelling, and the make, model, capacity, age, temperature setting, and
heating type of  the hot water system and the nature of the reticulation
system materials.

Investigation of the prevalence of Legionella species in domestic hot water

systems

Michael N Bates, Epidemiologist; Els Maas, Microbiologist; Tania Martin, Science Technician; David Harte,
Microbiologist; Marilyn Grubner, Research Assistant; Trev Margolin, Information Analyst, Epidemiology and
Environmental Microbiology Groups, ESR, Kenepuru Science Centre, Porirua.
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Water samples and swabs were transported to the laboratory in
insulated containers with ice pads within 24 hours of collection. Prior to
processing, samples were stored in a refrigerator.
Microbiological analysis of collected samples. Water samples and
swabs were processed using an adaptation of standard methods.13-16

Briefly, the water samples were concentrated, heat treated then plated on
Legionella culture media (BCYE-a, MWY and GVPC, Global Science,
Auckland). Swabs were plated directly on MWY and GVPC, after which
the swabs were subjected to acid treatment and again plated on BCYE-a,
MWY and GVPC. The plates were incubated in a humid atmosphere at
35ºC and examined at least twice during a ten day incubation period.

The PCR method was adapted from published methods.17-19 Briefly, the
method involved using the concentrated water sample and the acid-treated
portion of the swab. A 100 µL aliquot of these samples was centrifuged at 13
000G for fifteen minutes, the resulting pellet was resuspended in 100 µLTE
(10 mM TRIS-HC1, 1 mM EDTA (pH = 8.0)) and boiled at 100ºC for ten
minutes. After boiling, 20 µLof the resulting suspension was used in the PCR.
The PCR primers and conditions were as previously described.20 Following
amplification, 10 µL of the products were electrophoresed through 2.0% (w/v)
agarose gel (FMC, SeaKem LE), in 0.5 x TBE  buffer, and visualised using
ethidium bromide and UV excitation. A presumptive positive result was
depicted by 104 bp fragment. This result was confirmed by digesting the
amplicon using tetrameric endonuclease TaqI (Boehringer Mannheim) as per
manufacturer’s instructions. Legionella spp. are cleaved into two fragments, with
the exception of L. oakridgensis and L. israelensis. The fragments were
electrophoresed through 3.0% (w/v) agarose gel (FMC, SeaKem LE) in 0.5 x
TBE buffer, and visualised using ethidium bromide and UV excitation. A
negative PCR sample was subjected to a second PCR, by removing 2 µL the
first PCR and repeating the PCR procedure outlined above. PCR-positive
samples were further analysed for the presence of Legionella by Direct
Fluorescent Antibody (DFA) assay using standard methods.21 The samples
analysed were the water sample concentrate and the acid-treated portion
of the swabs.

Results
Two separate mailouts were carried out. The first involved
101 letters, eliciting 49 agreements to participate, 30 refusals
and 23 for which no contact was established. The size of the
second mailout was calculated to achieve a final sample size
of 100 participating households. Follow-up was stopped
when the desired sample size was achieved. The second
mailout (99 letters) led to 55 agreements to participate, four
refusals, and 40 for which no contact was made. Overall, 104
households indicated willingness to participate (52%).
However, four had gas-heated water systems and were
excluded from the study. All residences were on the city
supply. With the exception of one household with a coal
range, all hot water cylinders were heated by electricity.

Hot water delivery temperatures from different outlets in
the same dwelling correlated highly, such that the correlation
coefficient for the temperatures of water from the bathroom
and kitchen hot taps was 0.98 (p < 0.00001). The maximum
measured hot water delivery temperature in each residence
varied from 28.7 to 91.7ºC, with 80% of maximum hot water
temperatures exceeding the recommended maximum delivery
temperature of 55ºC. The mean and median maximum
delivery temperatures were 64 and 63ºC, respectively. There
was no correlation between hot water cylinder temperature
setting and actual delivery temperature (r = 0.10, p = 0.42),
between the maximum temperature measured and either total
residential hot water cylinder volume (r = 0.06, p = 0.58), or
the number of residents (r = 0.07, p = 0.49).
Legionella testing: Cultures. No Legionella spp. were
cultured from any water or swab samples.
Legionella testing: PCR. The sensitivity of the PCR was
previously found to be 3 CFU/ml, and to be specific for
Legionella spp. (Maas EW: unpublished data). Positive PCR
results were obtained for ten water samples and four swab
samples. Two of the PCR-positive swab samples were from
houses with PCR-positive water samples.

Of the total of twelve households with any PCR-positive
results, five had minimum water temperatures exceeding 60ºC
(range 63.5-67.7ºC). The other seven households had
minimum hot water temperatures ranging from 45 to 59.8ºC.

Legionella testing: DFA results. PCR-positive samples
were tested by DFA. Six of the ten water samples and none
of the swabs were DFA-positive. Of the six water samples,
four were from houses with minimum hot water
temperatures exceeding 60ºC. Legionella spp. detected by
DFA are shown in Table 1.

Table 1. Legionella spp. and serogroups detected by DFA in PCR-
positive water samples.

Study sample no. Legionella spp. and Minimum hot water
serogroups detected* temperature (°C)

L-22 pneumophila 2, 11 64.1
bozemanii, gormanii

L-37 pneumophila 7, 11 66.9

L-47 pneumophila 11 63.5
bozemanii, dumoffi

L-62 pneumophila 2, 11 67.7

L-69 pneumophila 3, 6, 8, 11 57.5
anisa, bozemanii,
longbeacheae, feelii,
oakridgensis,
wadsworthii

L-105 pneumophila 2, 3 52.8

*Cross-reactions occur among some species and, therefore, the actual number of
species may be fewer than shown here.

Statistical tests were carried out to investigate associations
between Legionella presence in the hot water system
(defined as any evidence of Legionella from PCR) and
household features, including age of the house, and pH
and free available chlorine content of the hot water. The
only factor that approached statistical significance was
recent plumbing on the hot water system. Three of the
twelve PCR-positive systems and six of 82 of the PCR-
negative systems had had recent plumbing work. The
odds ratio for this association was 4.6 (95% confidence
interval 0.6-25.7, p = 0.07).

Discussion
It was not possible to culture Legionella spp. from any of the
swabs or water samples. However, Legionella spp. are difficult
to culture in the presence of other micro-organisms. Tap
water, even from the hot tap, contains a wide range of other
temperature-resistant organisms. ESR assists public health
units with environmental investigations associated with
confirmed cases of legionnaires’ disease. Its experience from
these investigations confirms the infrequency with which
Legionellae are cultured from water samples from case
residences (ESR: unpublished data).

The approach we used here, to seek Legionella through PCR
testing, then confirm PCR-positive samples by DFA, is
different to the approach previously used, in which DFA testing
was carried out without PCR testing. However, we believe that
the prior use of PCR offers an advantage, in that it is more
sensitive and specific for Legionella spp. than DFA. DFA
requires 104- 105 Legionella organisms per mL before they can
be detected in water. Cross-reactivity with other organisms,
such as Pseudomonas spp., Bacterioides fragilis and Flavobacterium
xanthomonas, creates the potential for false positives.21 By
contrast, according to the results of our sensitivity testing, PCR
can detect as few as three Legionella organisms per mL of water
and appears to have good specificity for Legionella spp.

Using PCR, we obtained evidence of the presence of
Legionella in samples (water and swabs) from twelve houses.
However, only six houses were confirmed by DFA. Likely
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reasons why the DFA did not confirm all the positive PCR
results are, firstly, that DFA conjugates are available only for 35
of the known, Legionella spp. and serogroups. A larger number
are known to exist. It may be that the hot water systems in the
six houses for which DFA did not confirm the positive PCR
results contained Legionella spp. for which DFA conjugates
were not available. Alternatively, they may have contained
numbers of Legionella cells below the limit of  detection by
DFA, or only fragments of DNA, rather than the whole cells
which are detected by DFA (sensitivity 104-105 cells/mL).

We regard the six houses for which both PCR and DFA
tested positive as confirmed Legionella-positive, and the
remaining six houses as presumptive Legionella-positive since
we cannot be completely certain that our PCR testing was
specific to whole Legionella spp. cells. This gives an
estimated Legionella prevalence range for our sample of
houses of six to twelve percent.

Of particular interest in our results was the fact that there
was no clear relationship between hot water delivery
temperature and the presence of Legionella. Four of the six
Legionella-confirmed houses had minimum hot water delivery
temperatures exceeding 60°C and to 68°C. However,
Legionella have been isolated from water systems with
circulating water temperatures as high as 66°C.22 We can
conceive of four possible reasons for our result. First, there
could have been inadvertent contamination of our samples.
Second, some Legionella spp. might be more temperature
resistant than previously realised. Third, it is possible that
Legionella spp. can exist in hot water distribution systems
irrespective of storage tank temperature. Fourth, Legionellae
could have entered the hot water tank from the domestic cold
water supply and been killed by the high temperatures in the
storage tank.

We observed laboratory handling procedures that would
have prevented contamination from occurring. All procedures
for the PCR were carried out using strict containment
practices, including aseptic techniques and aerosol resistant
tips. One-directional workflow practices were also used, with
three physically-separated areas used for PCR reagent
preparation, DNA sample extraction, and DNA amplification
and detection. Reagent controls were included in the pre-
DNA extraction step and at each pre-amplification step.

As far as the second option is concerned, we think it unlikely
that such high temperature resistance would be found in the
wide range of species and serogroups that we detected. Option
three appears plausible. Parts of the hot water reticulation
system may not reach the maximum hot water temperature of
the hot water tank. Such parts may harbour Legionella spp.,
probably in biofilms. It has been shown to be exceedingly
difficult to permanently rid Legionella-contaminated hot water
distribution systems of the organism, even by raising the
temperature of the distributed water to a high level for a limited
period, or increasing the load of chlorine.22,23 Our culturing of
hot water samples showed the presence of other micro-
organisms, proving they do survive in the hot water reticulation
system. That recent plumbing work was a potential risk factor
for the detection of Legionella also supports this possibility. The
fourth option is also a possibility, since both PCR and DFA can
detect non-viable Legionella bacteria, although DFA detects
whole cells and PCR can detect just DNA fragments. In at least
some cases, we may have detected non-viable cells, which had
been killed during passage through the hot water tank.

Our data do not permit us to distinguish between options
three and four, and both may be correct. It was, however,
notable that whenever Legionella spp. were detected by DFA,
more than one species or serogroup was detected (Table 1).
Conclusions drawn must be tempered by the fact that there is
some species cross-reactivity in the DFA test, and the actual

number of species/serogroups present may be fewer than
suggested by Table 1.

The explanation for the association with recent plumbing
work may be that the work disturbed existing biofilms
containing Legionella. More detailed characterisation of the
hot water distribution systems may have led to identification
of other features associated with the presence of Legionella.

The situation revealed by our results is complex and does
not lead to clear policy guidance in regard to hot water
storage temperature setting. Clarification of this issue would,
we suggest, require further work to investigate the
characteristics and microbial ecology of Legionella-positive hot
water distribution systems. Such research might identify
plumbing features and material which promote the survival of
these species. In addition, development of improved methods
for culturing Legionella from potable water would help to
distinguish between the third and fourth options above.

Finally, the mere presence of Legionella spp. in domestic
hot water systems does not, in itself, prove that residents are
at particular risk for legionnaires’ disease. The role, if any, of
Legionella spp. in domestic water systems in the causation of
legionnaires’ disease is not yet clear. A case-control study
involving cases of legionnaires’ disease would be necessary to
clarify the matter. However, improved methods for isolating
Legionella and better characterisation of the relationship
between the organism and domestic hot water distribution
systems would enhance such a study.
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Abstract

Aims. To determine the incidence, microbial cause, and
outcome of nosocomial pneumonia in adult general
medical and surgical patients at Christchurch Hospital.
Method. A one-year prospective study of consecutive
patients developing nosocomial pneumonia in a university-
affiliated hospital. Expanded diagnostic laboratory testing
was undertaken to identify the microbial cause of
pneumonia.
Results. We recruited 126 patients, which represented an
incidence of 6.1 per 1000 admissions. Only 52 (41%)
patients submitted sputum that satisfied the cytological
screening criteria for testing. A microbial cause was
identified in 47 cases (37%): the most common was
Legionella spp. (sixteen cases), followed by Influenza A (six

cases) and Staphylococcus aureus (four cases). We did not
identify an environmental source of the Legionella species.
Fourteen patients (11%) died as a consequence of
pneumonia and nearly all of these had significant
comorbidity. Renal impairment, alcohol excess, and
severity of pneumonia were the most powerful predictors
of a fatal outcome by univariate analysis.
Conclusions. In most patients we did not identify a microbial
cause of pneumonia; when we did, Legionella species were the
most common, although this micro-organism has a long
incubation period so some subjects may have acquired it
before admission. These results guide preventative efforts,
diagnostic testing and selection of antimicrobial therapy for
nosocomial pneumonia in our hospital.

NZ Med J 2000; 113: 221-4

Pneumonia is the second-most common nosocomial
infection and is the leading cause of death in hospitalised
patients.1 The incidence, microbial cause, and outcome of
nosocomial pneumonia vary according to the population
studied and the case definition used. To date, most studies
have included patients in the intensive care unit,2 whereas
few have focused on patients in general medical and surgical
wards.3 In addition, many investigators have not tested for
respiratory viruses, Legionella spp. or Mycoplasma
pneumoniae.4-7 We examined prospectively the incidence,
antecedent risk factors, clinical manifestations, microbial
causes, and outcome of nosocomial pneumonia in non-
ventilated patients at our large metropolitan teaching
hospital. Our aim was to determine the microbial cause of
nosocomial pneumonia, and to obtain epidemiological data
to guide preventative efforts, diagnostic testing and the
selection of empirical antimicrobial therapy for nosocomial
pneumonia at our hospital.

Methods
Study population. The study was conducted from April 1994 to March
1995 at Christchurch Hospital, a 588-bed hospital serving a population of
370 000 in North Canterbury.
Entry criteria. The definition of nosocomial pneumonia we adopted was
that used by the American Thoracic Society, namely the presence of a
new pulmonary infiltrate and other clinical indicators in a patient
hospitalised for 48 hours or longer.8 Potential subjects were identified
prospectively by daily computerised search for chest radiograph reports
that contained key words suggestive of pneumonia. These reports were
generally available within four hours of the radiograph being taken. A
radiologist independently reviewed each selected radiograph to confirm
the presence of abnormalities consistent with pneumonia. Patients who
had been hospitalised for more than 48 hours were then assessed by an
investigator and were included in the study if the following criteria were
met: a new pulmonary infiltrate on the chest radiograph (not otherwise
explained) plus one or more of: onset of cough with purulent sputum, an
increase in volume of purulent sputum, a temperature of greater than
38°C within 24 hours of the chest radiograph, or a total peripheral

leukocyte count greater than 11 x 109 cells/L. Patients under eighteen
years of age, those with a pre-existing neutrophil count of less than 1.0 x
109 cells/L, those known to be infected with HIV and those who recently
had received cytotoxic chemotherapy were excluded. Also excluded were
patients nursed in the Intensive Care Unit or Bone Marrow Transplant
Unit, patients who had undergone bronchoscopy within the preceding 48
hours and patients with pulmonary tuberculosis, pulmonary embolism or
pneumonia distal to a known endobronchial obstruction. Investigations to
identify tuberculosis, pulmonary embolus or endobronchial obstruction
were only undertaken when clinically indicated.
Clinical and laboratory assessment. After informed consent had been
obtained, patients were interviewed and examined by an investigator to identify
pre-existing medical conditions and antecedent risk factors for pneumonia, and
to document symptoms and signs. We defined excessive alcohol consumption
as ≥210 g/week for men and ≥140 g/week for women. Acute renal failure was
defined as the new development of plasma creatinine > 0.12 mmol/L. A venous
blood sample was collected from each patient and tested for full blood count,
urea, creatinine, electrolytes and liver enzymes. Arterial blood was obtained for
blood gas analysis. Expectorated sputum, two sets of blood cultures, serum and
urine were obtained whenever possible; when necessary, chest physiotherapy,
nebulised hypertonic saline, or both, were used to help obtain sputum samples.
Sputum was examined by Gram stain microscopy, then those samples with less
than 10 squamous epithelial cells and more than 25 polymorphonuclear cells
per low-power (x 10) field were cultured quantitatively by aerobic incubation
on sheep blood agar and chocolate agar. All sputum, irrespective of cytological
screening, was cultured for Legionella. spp. on buffered charcoal yeast extract
agar (BCYE-a) with 1% bovine serum albumin, BCYE-a with glycine,
vancomycin, polymyxin B and cyclohexamide, and BCYE-a with cefamandole,
polymyxin B and anisomycin (all Oxoid, Hampshire, UK). All sputa also
underwent direct fluorescent antibody staining and microscopy with polyclonal
antisera against L. pneumophila serogroups 1-14 and 20 other Legionella species
and serogroups (MarDx Diagnostics, Scotch Plains, NJ; Zeus Technologies,
Raritan, NJ; and m-TECH Monoclonal Technologies, Atlanta, GA, USA).
Blood was cultured aerobically and anaerobically using the BacT/Alert
Microbial Detection System (Organon Teknika, Durham, NC, USA). Serum
samples underwent testing by complement fixation for antibodies to Influenza
A and B, adenovirus and M. pneumoniae (Behring, Marburg, Germany), and
indirect immuno fluorescent antibody testing with antigens from 26 legionella
species known to cause infection in New Zealand: L. anisa, L. bozemanii
(serogroups 1 and 2), L. dumoffii, L. feeleii (serogroups 1 and 2), L. gormanii, L.
jordanis, L. longbeachae (serogroups 1 and 2), L. micdadei, L. oakridgensis and L.
pneumophila (14 serogroups). Culture and immuno fluorescent stain
microscopy for respiratory viruses were performed when requested.
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Follow-up. Clinical management of study participants was determined
by the admitting medical and surgical teams without intervention from
the investigators, except when a consultation was made independently of
the study. Clinical assessment by the investigators was repeated three and
eight days after enrolment to document antimicrobial therapy, overall
progress and the development of complications. Approximately six weeks
after entry, patients were seen by an investigator for interview, clinical
examination, repeat chest radiograph and collection of convalescent
serum for antibody assays.
Statistical analysis. Independent variables were examined for association
with mortality in hospital and comparisons were made between surgical
and medical patients. Categorical variables were analysed by cross-
tabulation and c2 testing; Fisher’s exact test was used if the expected
values were smaller than five. Continuous variables were analysed by
Student’s t test or analysis of variance. If the frequency distribution of the
variable was non-normal, then nonparametric, methods were used.
Multiple logistic regression was used to investigate the independent
association of predictor variables with in-hospital mortality. The study
was approved by the Canterbury Ethics Committee.

Results
During the twelve-month study period, 157 potential subjects
were screened, of whom 126 patients with nosocomial
pneumonia were recruited. Over this period, 20 550 patients
were admitted to the adult general medical and surgical services.
This represents an incidence of 6.1 cases of nosocomial
pneumonia per 1000 admissions. The mean age of the study
patients was 68 years (range 20 to 95 years) and 75 (60%) were
male. The mean time from admission to the development of
pneumonia was eight days (range two to 64 days).

Initial clinical information and investigation results are
presented in Table 1. 80 patients had undergone surgery
within two weeks of admission to the study; surgery was
performed under general anaesthesia in 67 (84%) of these
patients. There were 42 (53%) abdominal procedures, 27
(34%) orthopaedic procedures and one combined laparotomy
and thoracotomy. Compared to those who did not undergo
surgery, surgical patients were younger (mean 66 versus 73
years; 95% CI for the difference, -13 to -1; p < 0.05), more
likely to have had a nasogastric tube inserted before
enrolment (40% versus 9%; 95% CI, 18 to 45; p < 0.001) and
less likely to have had pre-existing neurological problems
(23% versus 54%; 95% CI, -49 to - 15;  p < 0.001).

Table 1. Clinical details and investigation results in 126 cases of
nosocomial pneumonia.

Antecedent Risk Factors %
Excess alcohol consumption 10
Swallowing problems 14
Cancer 26
Nasogastric tube 29
Neurological disease 34
Current or previous smoker 64
Any chronic illness* 97

Symptoms and Signs %
Cough 74
Purulent sputum 49
Chest pain 18
Temperature> 38°C 50
Respiratory rate ≥ 30/min 7
Abnormal chest auscultation findings 87
Hypotension (mean arterial pressure ≤ 60 mmHg) 2
Mental status quotient ≤ 8† 30

Investigations
White cell count (mean x 109/L (range)) 13.2 (3.3-45.1)
Serum urea:
• mean mmol/L (range) 7.7 (0.1-41.5)
• ≥ 7 mmol/L 36%
Chest radiograph at enrolment:
• 2 or more lobes involved 40%
• parapneumonic effusion 38%
Persisting chest radiographic signs at 6 weeks 23%

* Chronic illness includes obstructive pulmonary disease, asthma, cardiac failure,
cancer, excess alcohol consumption, liver cirrhosis and chronic renal failure.
†Mental Status Quotient.

74 (59%) patients submitted sputum for testing but in only
52 (41%) did the sample satisfy cytological screening
criteria. In addition, 125 (99%) patients had venous samples
obtained for culture and 91 (72%) patients had acute and
convalescent sera collected for antibody measurement.
Twelve (10%) patients had neither sputum nor serum
available for testing. Microbiological diagnoses were made in
47 (37%) patients (Table 2). All cases of legionella and
Influenza A infection were diagnosed on the basis of four-
fold or greater rise in serum antibody titre, although a
Legionella sp. also was isolated in sputum from one patient
and Influenza A was isolated from a nasopharyngeal sample
in another. A causative agent (Staphylococcus aureus) was
isolated from blood culture on only one occasion. All other
microorganisms were isolated from sputum or broncho-
alveolar lavage fluid (one case). Of the sixteen legionella
infections, five were caused by L. micdadei, four by L.
pneumophila, three by L. longbeachae, by L. jordanis and one
each by L. dumoffii and L. gormanii. According to the
Centers for Disease Control and Prevention (CDC)
definition of nosocomial legionellosis,2 only three of the
sixteen patients with legionella infection had “definite”
nosocomial infection (ie, onset of symptoms more than ten
days after admission). In contrast, all patients with influenza
pneumonia developed symptoms and signs more than five
days after admission, indicating nosocomial infection.

Table 2. Micro-organisms implicated in 47 cases of nosocomial
pneumonia for which a microbial cause was identified.

Micro-organisms Number of cases (%)*

Single pathogen identified:
Legionella spp. 11(23)
Influenza A 6(13)
Staphyloccoccus aureus 4 (9)
Moraxella catarrhalis 4 (9)
Streptococcus pneumoniae 3 (6)
Haemophilis influenzae 3 (6)
Escherichia coli 2 (4)
Pseudomonas aeruginosa 2 (4)
Klebsiella sp. 1 (2)
Enterobacter sp. 1 (2)

Multiple pathogens identified:
- 2 pathogens 8(17)
- 3 pathogens 2 (4)

*percentage of those with an identified microbial cause.
Legionella spp. were copathogens in 5 of the 10 cases.

Antibiotics had been administered in the 48 hours before
collection of blood cultures in 78 (62%) patients; there was
no apparent relationship between prior antibiotic use and
either a positive microbiological diagnosis or the specific
microbial cause found. The most commonly used antibiotics
after entry to the study were amoxicillin/clavulanate and
cefuroxime, administered to 58 (46%) and 32 (25%) patients
respectively. 66 (52%) patients received only beta-lactam
agents, 29 (23%) received a beta-lactam and metronidazole
(five of whom also received gentamicin), nine (7%) received
a beta-lactam and an aminoglycoside,  seven (6%) received a
beta-lactam and a macrolide and five (4%) received a beta-
lactam and a fluoroquinolone. Overall, twelve (10%) and 27
(21%) patients received antimicrobial agents that usually
have activity against Legionella spp. and Pseudomonas spp.
respectively.

The median duration of hospital stay was eighteen days
(range five to 66 days). Thirteen patients developed renal
impairment, four developed radiographic signs of pulmonary
oedema and eleven suffered an acute mycocardial infarction
during the admission. Only two patients were considered
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candidates for ventilatory support and admitted to the Intensive
Care Unit following entry to the study. Seventeen (13%)
patients died during their hospital stay, including three who
died of causes other than pneumonia (myocardial infarction in
one case, metastatic carcinoma in two). Of the fourteen patients
for whom pneumonia was the principle cause of death, twelve
suffered from severe comorbid illness including malignancy,
dementia or advanced cerebrovascular disease; and these
patients were judged unlikely to have survived more than six
months if pneumonia had not occurred. A microbiological
diagnosis was made in only five of these fourteen patients, and
in each case the antimicrobial therapy administered was active
against the micro-organisms identified. Post-mortem
examinations were not performed on any patient.

Six weeks after entry to the study, 87 (80% of survivors)
patients underwent a second interview. 36 (41%) described
persistent symptoms of chest infection, although only
thirteen (15%) reported a restriction of daily activity because
of respiratory symptoms. Follow-up chest radiographs from
93 patients showed complete or partial resolution in 69
(74%) and 20 (22%) cases respectively.

The variables found by univariate analysis to be positively
associated with an increased risk of death in hospital are
shown in Table 3. None of these was found to be
independently predictive of mortality in hospital by
multivariate analysis.

Table 3. Variables associated on univariate analysis with death in
hospital.

Survived Died 95% confidence p value
n= 109 n = 17 intervals for the

difference
Age (mean years (SD)) 67(16) 77(10) -18 to -2 <0.05
Excess alcohol consumption (%)    6 40 -60 to -9 <0.001
Recent surgery (%) 69 29 16 to 63 <0.01
Respiratory rate ≥ 30/min (%)   4 29 -48 to -4 <0.01
Mental Status Quotient  ≤8(%)* 25 69 -71 to -18 <0.05
Serum creatinine
• (mean mmol/L(SD)) 0.09 (0.18) 0.17 (0.11) -0.16 to -0.01 <0.001
Serum urea
• (mean mmol/L(SD)) 6.7(6.1) 14.8(8.8) -11.5 to -4.7 <0.001
• (>7 mmol/L) (%) 29 77 -69 to -25 <0.001
Parapneumonic effusion (%) 42 12 13 to 48 <0.05
Modified BTS criteria†
  - severe (%) 21 71 -73 to -27 <0.001

SD Standard deviation. BTS British Thoracic Society.
*  Mental Status Quotient (see Hodkinson 1973)
†  BTS criteria (see BTS Research Committee 27)

Discussion
Using comparable case definitions we found a similar
incidence of nosocomial pneumonia in our study population
to that reported elsewhere.4,5,9 In keeping with current
opinion10 we based the diagnosis of pneumonia on clinical
and radiological features rather than a confirmed microbial
cause;4-7 use of the latter criterion would have reduced our
incidence rate by more than half, overlooking what we
believe to have been clinically important cases. Moreover,
clinical information alone should not be used to diagnose or
rule out pneumonia. We found that half (50%) of study
patients did not have a temperature of more than 38°C, and
half (51%) did not produce purulent sputum, and other
authors have reported that, at least in a community setting,
only a small proportion of adult patients with respiratory
symptoms have true pneumonia.11

Nearly half of microbial diagnoses in this study were
established from identification of micro-organisms in
sputum. Although the accuracy of sputum culture for the
diagnosis of lower respiratory tract infections is low enough
to justify some concern about our results (and those most

other studies of community- or hospital-acquired
pneumonia), we used both cytologic screening and
quantitative culture to maximise the positive predictive value
of each result. This approach has been validated.12,13

Despite an expanded diagnostic effort, the microbiological
diagnostic rate in our study was low (37%), but comparable
to that in studies with similar entry criteria.3,14 In our patient
group, this probably reflects lack of sputum production,
inherent insensitivity of sputum culture and the low number
of invasive diagnostic procedures undertaken, including
autopsies. The rarity of detectable bloodstream infection was
particularly notable, especially because the rate of positive
blood cultures in a recent prospective review of community-
acquired pneumonia in this hospital was twelve percent.15

Furthermore, the infrequency of autopsy examinations at
our hospital contrasts sharply with that of Bates et al, who
performed post-mortem examinations on 40% of patients
that died with nosocomial pneumonia: nearly half of these
examinations provided new diagnostic information.14 In the
future, molecular diagnostic techniques may allow a
microbiological diagnosis in a greater proportion of cases.

Because of the low diagnostic rate, antibiotic therapy for
most patients with nosocomial pneumonia is empirical.
The results of studies like this one, coupled with clinical
and epidemiological factors, can be used to guide selection
of therapy in the individual patient. For example, only
three patients in our study group had probable
pseudomonas infection: the routine use of empirical
antimicrobial therapy that is effective against this
inherently resistant genus is therefore unnecessary. In
contrast, the high apparent incidence of legionella infection
supports the empirical inclusion of a tetracycline,
macrolide or fluoroquinolone for all patients with
community or hospital-acquired pneumonia at our
hospital. In practice, only ten percent of patients with
nosocomial pneumonia during the study period were
treated with antimicrobial agents known to be effective
against Legionella spp.

Legionella spp. are a well recognised cause of both sporadic
and epidemic forms of nosocomial pneumonia but the large
number of cases identified in this study was surprising.
Because of concern about the reliability of serological
diagnosis in legionella infections caused by species other
than L. pneumophila serogroup 1,16 we examined serum and
urine samples from ten of sixteen cases by the polymerase
chain reaction (PCR).17 Legionella DNA was detected in
eight (80%) cases but not in 24 controls, supporting the
serologic diagnosis. However, in retrospect, of the sixteen
cases only two received antimicrobial therapy with known
activity against Legionella spp. and none died; this contrasts
with a mortality of 20-25% in untreated cases of nosocomial
legionellosis reported elsewhere.18 Moreover, only one case
was confirmed by sputum culture and at least four cases had
Gram stain microscopic evidence of bacterial coinfection in
sputum. Therefore, the clinical significance of these
infections is uncertain.

The source of these legionella infections is unclear: only
three of the sixteen patients developed symptoms and signs
of pneumonia more than ten days after admission, thereby
meeting the CDC criterion for definite nosocomial
legionellosis. A community source seems likely, considering
the large number of different species and serogroups
identified and the high incidence of sporadic community-
acquired legionellosis in the Christchurch region.15 In
addition, extensive sampling for potential sources of
Legionella spp. in the hospital yielded several isolates but
none that matched those from patients with pneumonia.
Nevertheless, because of their long incubation period it is
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important to consider Legionella spp. as a potential cause of
apparent nosocomial pneumonia in areas where
legionellosis is common.

Nine patients were diagnosed with Influenza A
infection, all occurring during a winter epidemic in the
community. Viruses, especially influenza, have also been
implicated in other studies as significant causes of
nosocomial pneumonia.19,20 These findings underline the
importance of clinical surveillance, rapid diagnostic
testing and appropriate infection control measures for
influenza to prevent nosocomial transmission during
community epidemics.

Seventeen (13%) patients died in hospital;  this
mortality rate is similar to that in recent studies from
other large community hospitals,3,21 but lower than in
studies that included mechanically venti lated
patients.4,22,23 A higher mortality rate amongst patients
nursed in non-surgical compared with surgical wards has
also been reported by others;22,23 in our study, non-
surgical patients were older and more likely to have
neurological diseases than surgical patients. Excessive
alcohol consumption, impaired renal function and a
respiratory rate of ≥ 30 per minute were significant risk
factors for death in hospital in our patients. However,
shock, bacteraemia, infection due to gram-negative
enteric bacil l i  and bilateral  chest radiological
involvement, which have been associated with a poor
outcome in other studies,3,4,23-26 were not significant risk
factors in our patients. Such predictive factors, especially
when combined to increase accuracy, are promoted by
both the American Thoracic Society and British
Thoracic Society as useful  markers of severe
community-acquired pneumonia and therefore of the
need for additional antimicrobial therapy.8, 27 Larger
prospective studies are needed to further clarify the role
of such ‘severity criteria’ for nosocomial pneumonia.

In summary, we have obtained substantial
epidemiological information on nosocomial pneumonia in
non-ventilated adult general medical and surgical patients
at our hospital. Most notably, we found a low
microbiological diagnostic rate overall but a high incidence
of legionella infection, although the clinical significance
and source of the legionella infections are uncertain. These
data support our current policy of diagnostic testing for
Legionella spp. in respiratory specimens; in addition, they
have prompted modification of the recommendations for
empirical antimicrobial therapy for nosocomial pneumonia
and an increased effort to prevent nosocomial transmission
of influenza during epidemic periods.
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TREATING INFECTION

Patients with infectious gastroenteritis in New Zealand rarely need antimicrobial

treatment

LM Voss, Paediatric Infectious Disease Specialist, Starship Children’s Hospital; RB Ellis-Pegler, Infectious Disease
Physician, Infectious Disease Unit, Auckland Hospital, Auckland.

NZ Med J 2000; 113: 224-8

We write this article with the clear recognition that this
series on treating infection was stimulated by concerns about
antimicrobial resistance. There is a tendency to believe that
provided we mutter the mantra ‘evidence based medicine’,
all is well. It is our view that antimicrobial treatment is more
difficult than that and the difficulty has to do with the role

of resistance development. While acknowledging what the
‘evidence’ may say at one level, we wish to stress that
somewhere in that assessment we need to draw back and
look at the bigger picture. How large does that statistical,
clinical or immediate cost benefit need to be to outweigh the
wider, less tangible, less immediate risk of contributing
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unnecessarily, or at least for relatively minor reasons, to the
issue of resistance? Our opinion is that it is well short of the
view of an American expert who, writing in a British journal
in 1997, recommended antibacterials at the initial visit for
every adult patient who attends a general practitioner with
acute diarrhoea.1 We know that Auckland general
practitioners, at least in the pre-quinolone era, did not agree
with that philosophy.2 And neither do we now.

Initial assessment and laboratory testing
Few would argue that the immediate issue in evaluating
those with increased stooling frequency or increased stool
fluidity (when is diarrhoea? how long is a piece of string?)
with or without fever is the assessment of fluid balance and
its correction, and this is especially so in children. The
differential diagnosis is wide and the exclusion of the myriad
non-infectious causes of these symptoms in both children
and adults, which may need very different management
strategies, is obviously important.

In children especially, infections at other sites may be
associated with increased stooling frequency and with
increasing age, appendicitis, peritonitis, intra-abdominal
abscess, irritable bowel syndrome, inflammatory bowel disease,
partial bowel obstruction and ischaemic colitis, as examples,
need to be considered. Increased stooling frequency is also a
side effect of many medicines, including antibiotics, and while
most antibiotic associated diarrhoea is of uncertain origin,
Clostridium difficile is the cause in a large minority of cases.

We will not discuss here the traditional food poisoning
syndromes. These are generally short lived. The principal
pathogens are Staphylococcus aureus, Clostridium perfringens or
Bacillus cereus. They are important but outside our remit.

History and examination give helpful clues and there have
been attempts, particularly in the paediatric literature to
predict patients more likely to have a causal infectious agent
and thus better define when stool microscopy and cultures
should be ordered. None are perfect, but they help.
Certainly the presence of faecal leucocytes or red blood cells
or haemoccult-positive stools3 increases the likelihood of
identifying an invasive bacterial pathogen.

In the only New Zealand study which has looked at testing,4
42% of general practitioners said they sent stools from less than
25% of patients over five years presenting with acute
gastroenteritis, 31% of general practitioners sent samples from
25 to 50% of patients and 23% of general practitioners sent
samples from at least 50% of patients. A small minority of
general practitioners, 10%, with a belief in laboratory science
that passeth all understanding, said they tested everyone. If we
assume the unlikely, that what we say is indeed what we do,5
then this strategy, whatever it’s detail, resulted overall in a
microbiological diagnosis in 14.6% of 25 539 stools submitted
to Diagnostic Laboratory in Auckland in 1999 (D Riley, A
Morris, personal communication), 13.9% positive in those over
five years of age and 16.5% positive in those under five years
(Table 1). Triggers for testing4 reported by more than half of
New Zealand general practitioners were bloody stools,
symptoms > five days, recent (within two weeks) travel or
camping, food, childcare and health related occupations and a
family outbreak. These triggers are somewhat similar to those
advised in the UK6 but rather wider than those suggested by an
expert group in the USA.7

Treatment of gastroenteritis empirically on
presentation
There are several studies8-11 from western urban
environments which evaluate this approach in adults (Table
2). We have included the first study by Pichler et al, 19878

because it is very widely quoted as supportive of empiric
antibiotic treatment. In reality, while the patients were
treated empirically, the authors rejected the nine patients
who had no bacterial pathogens isolated. The effect of
treatment was thus not evaluated on an intention to treat
basis as it was in the other three studies in Table 2.

Table 1. Microbial causes of gastroenteritis, Diagnostic laboratory,
Auckland, 1998.

<5 years old ≥5 years old

Positive specimens Positive specimens
Organisms No. % Organisms No. %

Rotavirus 425 43 Campylobacter spp. 1996 73
Campylobacter spp. 311 32 Giardia lamlia 452 16
Giardia lamblia 129 13 Salmonella spp. 180 7
Salmonella spp 80 8 Yersinia spp. 81 3
Yersinia spp. 30 3 Shigella spp. 30 1
Shigella spp. 4 1 Vibrio spp. 4 -

Total 979 100 Total 2743 100

Unpublished data from Riley D, Morris A, Diagnostic Laboratory, Auckland,
1999.

On the evidence tabulated, there are statistically significant
advantages for drug (at least for a quinolone) over placebo in
all studies where duration of diarrhoea is the criterion of
cure. The differences are however clinically small and the
devil lies in the detail. There are enormous differences in the
population groups studied, severity of their disease,
definitions of cure and the percentage who actually had
bacterial pathogens. In one of these studies, when a broader
definition of cure was used, the differences disappeared.11

Using a different approach, we studied in a double blind
placebo controlled trial12 the quinolone, lomefloxacin, begun
on identification of a bacterial pathogen. The patients in our
study averaged eight stools per day on entering and had
symptoms for an average six days ie prolonged, relatively
severe disease. We showed no advantage of lomefloxacin
over placebo in duration of diarrhoea but more importantly,
approximately 25% of the Campylobacter spp. (responsible for
86% of the cases) developed quinolone resistance during the
five-day treatment course. To obtain 91 eligible patients
with continuing diarrhoea of sufficient severity to be
randomised and fulfil entry criteria, we needed to screen
2539 patients  with potential bacterial gastroenteritis. In the
only other study where it was stated, the Swedish authors
screened 3300 patients to obtain their 589 entrants.10 Given
that no other drug (bar the ineffective cotrimoxazole9) has
ever been evaluated in these particular ways, these data add
up to a rather powerful incentive not to routinely treat adult
patients with acute gastroenteritis empirically with a
quinolone in New Zealand.

Should any patients be treated empirically then? A later
and more detailed re-evaluation of the Swedish study13

showed the severely ill (fever >38ºC, abdominal pain and ≥
six loose stools/day) and especially those treated within 48
hours of onset benefitted clinically from norfloxacin. If we
targeted those patients just described who also have bloody
diarrhoea (either clinically or biochemically), in whom a
bacterial pathogen is very likely,3 and in New Zealand that
means Campylobacter jejuni by a country mile, surely we
could benefit that group? Erythromycin seems a much more
appealing option than a quinolone given the rate of
quinolone resistance development. Unfortunately there are
no data on erythromycin used in this way. We are left saying
that it would be surprising if erythromycin didn’t improve
outcome if used early in this small sub-group of patients, but
that’s not evidence. There are no data which address this

2259 June 2000



226 New Zealand Medical Journal 9 June 2000

empiric approach directly in children from a western
community environment.

Treatment of gastroenteritis due to identified
pathogens
Implicit in this heading is that we now have a patient, at least
two or more days into their illness after first presentation,
where we know the cause. Does an antimicrobial agent given
now reduce morbidity? As a secondary, much less important
issue, does treatment reduce the duration of faecal pathogen
excretion? The answers depend on the pathogen.
Campylobacter. Campylobacter infections due principally
to Campylobacter jejuni and very occasionally to C. coli, are the
most commonly notified cause of bacterial gastroenteritis in
New Zealand, with a rising incidence through the late
1990’s to 318/100 000 population in 1999 and a clear spring-
summer predominance.14  Compare this with the incidence
for salmonellosis, the second commonest bacterial cause, of
57/100 000 in 1998.

The role of antibacterial treatment is, at best, debatable.
There is no questioning the ability of erythromycin or
quinolones to dramatically shorten the duration of faecal
excretion of campylobacters:12,15 no trial has ever shown
otherwise. Erythromycin resistance of Campylobacter jejuni is
still uncommon at 1.5% in Auckland in 1998.16 In contrast,
campylobacters have the genetic capacity to develop one step
high level resistance to quinolones during a brief treatment
course and this is well documented.12,17

The clinical benefits of antibiotics for Campylobacter jejuni
disease are much less clear. The data from prospectively
enrolled placebo controlled trials for diagnosed
campylobacter gastroenteritis from western environments in
children and adults showed no benefit at all in the great
majority.12,15,18-20 While that is somewhat surprising given
their unequivocal ability to clear the pathogen, that is the
evidence. The recent recommendation of the American
College of Gastroenterology, which advised antibacterial
drugs for all patients, both adults and children, for
campylobacter diarrhoea7 quotes as support two
references,20,21 neither of which actually shows that antibiotic
treatment alters clinical outcome usefully in patients with
diagnosed campylobacter gastroenteritis. Presumably these
recommendations are responsible for the fact that 83% of

individuals in Minnesota, USA who have campylobacter
diarrhoea receive a quinolone22 compared with 10% in
Denmark.23 Expert groups usually suggest treating
prolonged disease, but no data actually support it and some
data argue against it.12,13

In summary then, there are no compelling data from a
western environment which argue for the routine treatment
of this disease in either children or adults. While the
severely ill patient may merit early antibiotic treatment on
general principles, this is an uncommon clinical scenario.
Remember, quinolone resistance develops rapidly and
erythromycin is probably a better local choice.
Salmonella. A Cochrane Review of salmonellosis has been
published recently.24 Their Review summary states that not
only do antibiotics not improve clinical outcome in
salmonellosis, they actually increase clinical relapses and as
has long been known, prolong excretion of the organism.

Thus, antibiotics are contra-indicated in salmonellosis.
We are not of course talking here about typhoid or para-
typhoid fever, which are totally different clinical diseases.
This Review should lay to rest this endless debate - though
probably it won’t!

Notwithstanding this evidence of the generally useless and
sometimes deleterious effects of antibacterial drugs,
salmonella gastroenteritis is complicated by bacteremia 2-
14% of the time.25

This tendency is particularly evident in the very young,
the elderly and the immunocompromised.7 Abdominal aortic
aneurysms and intravascular grafts are at risk of infection
from salmonella bacteraemia. Many recommend treating
these particular risky patients with antibacterials.7 It sounds
like and may even be a good idea, but there are no data
which actually show the bacteremia rate is lowered or the
complications reduced.
Yersinia. Infection with Yersinia enterocolitica is common in
both children and adults in New Zealand and abdominal
pain is often present. The only controlled trial is a small one
in children26 and cotrimoxazole had neither clinical nor
microbiological benefit. There is thus no evidence for
antibacterial use in this disease.
Shigella. There are many small studies in both children
and adults which confirm the clinical efficacy of
cotrimoxazole and ampicillin27 although, surprisingly not

Table 2. Empiric treatment of acute gastroenteritis in western urban environments in adults. Double blind placebo controlled trials.

Year Ref Country Definition Number Number Drug(s) b.d 5 days Definition Days p % Notes
Age entered evaluated of cure to cure bacterial
Site pathogens

1987 11 Austria Diarrhoea ≤ 14 days 85 76 Ciprofloxacin 500 mg Not ≥3 loose 2.9 placebo
≥19 yrs duration; ≥3 watery stools/24 hrs <0.001 87
IP stools/day 1.5 ciprofloxacin

1990 12 USA Diarrhoea ≤7 days 202 173 Ciprofloxacin 500 mg When last 3.4 placebo
≥18 yrs duration; ≥4 stools/ Cotrimoxazole 480 mg unformed <0.001
ambulatory day or ≥3 in the stool passed 2.4 ciprofloxacin

last 8 hours 33
3.4 placebo

NS
4.0 cotrimoxazole

1992 13 Sweden Diarrhoea ≤5 days 589 511 Norfloxacin 400 mg ≤1 loose 4 placebo 70%
≥12 yrs duration; ≥4 stools/ stool/24 hrs 0.02 51 recently
OP day or ≥2/day + 3 norfloxacin returned
attending another defined travellers
ID services symptom

1996 14 UK Diarrhoea ≥3 days 173 162 Ciprofloxacin 500 mg No diarrhoea 4.6 placebo 25%
≥18yrs duration; ≥4 stools <0.0001 87 recently
GP day + another 2.2 ciprofloxacin returned

defined symptom travellers

IP: in patient. OP: outpatient. NS: not statistically significant.
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amoxycillin28 in shigellosis. These agents also shorten the
duration of organism excretion. Unfortunately,
dramatically increasing resistance to cotrimoxazole (and
ampicillin) is a problem. Shigella sonnei (70%) and S.
flexneri (23%) are the most common isolates in New
Zealand with about 60% of both S. sonnei (42 of 74) and S.
flexneri (16 of 25) cotrimoxazole resistant.29 Quinolones
and third generation cephalosporins improve clinical and
bacteriological outcome. Three and five day regimens are
more effective than a single dose, with three day courses
favoured by some on cost and convenience grounds.7

Given these resistance patterns, most would only treat
severe disease once the microbiological diagnosis is made. In
some circumstances, eg disease in a day care centre, there
may be an indication to treat less severe disease to eradicate
faecal shigellae for public health reasons.
Gardia lamblia. A number of randomised placebo
controlled trials show seven days of metronidazole has a cure
rate of >90%.31 In one small comparative study, a single dose
of tinidazole 2.0 g (50 mg/kg in children) and three days of
single daily doses of metronidazole at 2.0 g/day (50 mg/kg in
children) were effective (>90% cure rates), while a single
dose  of metronidazole at 2.4 g (60 mg/kg in children) failed
(56% cure rate).32 The information clearly speaks for itself.
Thus, the commonest pathogen about which there is no
treatment debate was responsible overall for only 2.2%
(approximately 15% of the 14.6% of tested stools which
were positive) of all the episodes in those presenting to
general practitioners in Auckland (Table 1).
Escherichia coli gastroenteritis: 1. Verotoxigenic E. coli
(VTEC). This infection, associated with haemolytic uraemic
syndrome is becoming a more frequent cause of diarrhoeal
disease in New Zealand. It is most commonly associated
with serotype 0157:H7. There is no evidence that antibiotics
alter the natural history of this disease.33

2. Enterotoxigenic E. coli (ETEC). ETEC are generally
considered the principle cause of travellers’ diarrhoea34

although this is not true of all areas.35 Travellers’ diarrhoea
is the name for a specific syndrome of watery diarrhoea,
usually without fever, coming on within a week or two of
arrival in an underdeveloped nation from a developed
nation. The term is not appropriate for patients with
diarrhoea many weeks after return from tropical travel in
whom specific pathogens are uncommon and for whom the
differential diagnosis is very different indeed.

Many drugs including tetracyclines, trimethoprim,
cotrimoxazole and more recently quinolones have been
trialled in travellers’ diarrhoea. All of them are somewhat
better than placebo,34 if a half to one day reduction in
duration of diarrhoea is an advantage. Increasing ETEC
resistance to tetracyclines, trimethoprim and cotrimoxazole34

have lead inevitably to quinolones being trialled and used for
this condition. Most recommend anti-diarrhoeal agents in
the first instance, given the evidence of their efficacy,34 with
a short course, up to three or fewer days of antibacterial
drugs reserved for severe disease.36 While quinolones remain
the best option for the moment, their days are clearly
numbered. There is really no reasonable antibacterial
treatment option for travellers from  New Zealand going to
Thailand and probably to neighbouring South East Asian
countries as well, where travellers’ diarrhoea is nearly all due
to Campylobacter jejuni, 50% of which are now quinolone
resistant.35 Who would ever have predicted that?.
Clostridium difficile. The toxin of Clostridium difficile is the
predominant cause of antibiotic associated diarrhoea. Even so,
it is generally responsible for only about 25% of diarrhoeal
disease occurring after antibiotic administration. The most
severe end of the spectrum is pseudo-membranous colitis. In

mild disease, stopping the offending antimicrobial agent is a
simple and frequently effective cure. Both metronidazole and
the much more expensive vancomycin given for 10 days have
been shown in controlled trials to be effective treatments.37

Cryptosporidium parvum. The role of C. parvum in
diarrhoeal disease was first demonstrated in New Zealand in
Taranaki and is more common in the country than the city.38

It is a particular problem in patients with HIV infection.
There is no eradicative treatment.
Other agents. There are many other infectious agents
which are responsible for occasional cases of diarrhoea in
New Zealand. They include the bacteria Plesiomonas
shigelloides, Aeromonas hydrophila and rare importations of
Vibrio parahemolyticus and V. cholerae. They also include the
protozoa of secure pathogenicity such as Entamoeba
histolytica, Isospora belli, Septata intestinalis and Cyclospora
cayatenensis and the less secure such as Blastocystis hominis and
Dientamoeba fragilis. Their roles and possible treatments are
outside the scope of this general article as are the other
particular pathogens of those with HIV infection.

Conclusion
It seems impossible to avoid the conclusion that
antimicrobial treatment is rarely needed for individuals who
present to their doctors with acute diarrhoea in New
Zealand. Somewhat surprisingly, the pathogen G. lamblia
emerges as the predominant pathogen for which treatment
should be routinely recommended: nevertheless it was
causative in but 2.2% of those who presented to their
doctors and had stools tested. There is increasing
antimicrobial resistance both locally and globally, affecting
the causes of gastroenteritis described in this article as well
as the microbes of our normal flora. While we have no
contemporary information on how often antimicrobials of
any sort are prescribed for those patients in New Zealand,
we all need to look ceaselessly  and critically at our practices.
Why shouldn’t we lead the world?

Correspondence. Lesley Voss, Starship Children’s Hospital, Private Bag
92 024, Auckland.
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Controlling pertussis in New Zealand by improving our immunisation rate

Cameron C Grant, Department of Paediatrics, School of Medicine, University of Auckland and the Division of
General Paediatrics, Starship Children’s Hospital, Auckland Healthcare Limited, Auckland.

NZ Med J 2000; 113: 228-30

Prevention of disease by immunisation has been recognised
by the World Bank as one of the public health investments
that provides the greatest health gain per dollar spent.1 The
success with which New Zealand achieves control of vaccine
preventable diseases is one of the key indicators of the
performance of our health care system.

Unfortunately, included among the many things with
which New Zealand will greet the new millennium will be
yet another pertussis epidemic. Pertussis cases have been
reported from several regions of New Zealand over the past
twelve months. Based upon experience gained over the past
30 years an increase in cases of pertussis in late winter and
spring heralds the beginning of an epidemic which will affect
the country for the next eighteen to 24 months.3,4

How does pertussis epidemiology in New
Zealand compare with other developed
countries?
Many other countries have pertussis epidemics. Although the
number of reported cases in developed countries has declined
markedly since the introduction of pertussis vaccines,
epidemics continue to occur. Epidemics have been reported in
recent years in Australia and the USA.5,6 Several Canadian
provinces have reported increased numbers of pertussis cases
during the 1990s.7 While being substantial and, in Australia,
prolonged over several years with a number of deaths, these
epidemics have been many magnitudes smaller in size than
those prior to the introduction of pertussis immunisation.
They have been a cause for concern though, because they
represent a reversal of a trend for a steady decline in pertussis
notifications over the preceding 20 to 30 years.

Over the time period when it has become less prevalent in
many developed countries such as Canada, the UK and the
USA, pertussis has remained prevalent in New Zealand.
Based upon hospitalisation data there has been no decrease
in the number of children hospitalised with pertussis over
the past 30 years (Figure 1). When comparisons are made
between New Zealand, the UK and the USA for rates of
bacteriological isolation of Bordetella pertussis, of pertussis
notifications and of hospitalisations for pertussis, it is
apparent that over the past 20 years New Zealand has had
five to ten times as much pertussis as either of these two
countries.3,4,8

Are our pertussis vaccine, immunisation schedule
and coverage comparable to other countries?
Our immunisation schedule is comparable to those
elsewhere. New Zealand has a four dose schedule with
immunisations at ages six weeks, three months, five months
and fifteen months.9 The UK has a three dose schedule with
doses given at ages two months, three months and four
months.10 The USA has a five dose schedule with five doses
given at ages two, four and six months, twelve to eighteen
months and four to six years.11

The whole cell pertussis vaccine currently used in New
Zealand has been shown to be very effective. During the
1996 pertussis epidemic, the reported vaccine effectiveness
was 88% for five to fourteen month olds and 80% for fifteen
month to four year olds. Of whole cell vaccines currently
available, the one used in New Zealand is more effective
than many others and at least as effective as the newer
acellular pertussis vaccines.13

The primary reason for our excessive disease is the low
immunisation rate. According to the UNICEF report “The
State of the World’s Children 1998”, of the 193 countries
listed, 102 had higher rates than New Zealand for pertussis
immunisation of their children at age one year. Countries
with higher immunisation rates include Azerbaijan, India,
Iran, Iraq, China, Colombia, Gambia and Kazakstan.14

When the same statistics are examined for the Pacific region

Figure 1. Number of children hospitalised in Auckland with pertussis
1965-98.
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the relative performance of New Zealand is even worse, with
the Cook Islands being the only other Pacific nation with a
lower immunisation rate (Table 1 ).14

Table 1.   Percentage of children in Pacific countries in 1996 who had
received the three infant doses of pertussis vaccine.15

Country Immunisation rate

Niue 100%
Fiji 97%
Samoa 95%
Tonga 95%
Tuvalu 87%
New Zealand 84%
Cook Islands 75%

National trends in immunisation rates need to be examined.
From 1990 to 1996 the immunisation rate in New Zealand
for the three infant doses of pertussis vaccine increased from
81% to 84%. Over this same time period, the comparable
immunisation rates in the UK increased from 91% to 94%
and in the USA from 88% to 94%.14,15 However, the
increase in New Zealand has been slower than both the UK
and USA. These differences in immunisation rates may seem
small. But small increases in pertussis immunisation
coverage above 85% result in large reductions in disease
prevalence. Whereas pertussis vaccine uptake rates of 80%
to 90% reduce pertussis notifications to approximately one
tenth of  that before immunisation was introduced,
vaccination rates of 95% reduce notifications to
approximately one hundredth.16

How do we measure immunisation coverage in
New Zealand?
Over the past 20 years it has been difficult to know precisely
what is the immunisation rate in New Zealand. Figure 2
provides a best guess for completed immunisation. It should
be noted that only one data point on this graph is based
upon a coverage survey method recommended by the World
Health Organisation. The remainder are based upon
regional surveys and immunisation benefit claims data.18-20 If
one draws a linear trend line through these points we
estimate that by the year 2010 the immunisation rate should
be greater than 95%.

More detailed immunisation information has recently
become available through the national immunisation benefit
claims data but immunisation claims data, can provide only a
measure of receipt of each vaccine, ie what percentage of
children have received each of the four doses of Diphtheria-
Tetanus-Pertussis-Haemophilus vaccine (DTPH). It cannot
inform on what percentage of children received all four
DTPH doses or if they were given on time.21 Furthermore,

the immunisation benefits claim data set is incomplete.
Capitated practises do not usually make immunisation
benefit claims. The proportion of capitated practices and the
availability of immunisation data from them varies
considerably around the country.21

Despite these deficiencies, these data are the best available
and provide a frequency of measurement that can be used to
describe recent trends in detail. The data for receipt of the
third dose of DTPH for the past four years are summarised
in Figure 3. When a linear trend line is superimposed upon
the data there is a clear decline in immunisation rates
evident over time.

Why is immunisation coverage in New Zealand
failing?
Three factors have contributed: biased media reporting, the
anti-immunisation movement and the lack of quality in our
primary health care system.

Mansoor et al, who originally reported this downward
trend attributed it, at least in part, to media reports that
dented confidence in immunisation. Examples included
media prominence given to the claimed link between
Measles-Mumps-Rubella vaccine (MMR) and Crohn’s
Disease, but the lack of reporting of subsequent research
demonstrating no such association. Similarly, in 1998
prominent media coverage was given to a report linking
MMR and autism. The accompanying editorial outlining
methodological flaws in the study and the subsequent studies
that failed to show such a link, received no coverage.21

The whole cell pertussis vaccine has generated more anti-
immunisation sentiment than any other vaccine. In a
number of countries (Sweden, Japan, UK, West Germany
and Australia) this anti-immunisation sentiment has been
sufficient to disrupt immunisation. Other countries sustain
high rates of whole cell pertussis vaccine coverage with little
or no disruption by anti-immunisation movements. The
incidence of  pertussis is ten to 100 times higher in countries
where disruption has occurred, compared with countries
where no disruption has occurred.22

The most significant contributor is the lack of quality of
our primary health care system, in terms of its ability to
deliver immunisation to the whole population. We have a
primary care system where any child can have zero, one or
several primary care providers. Children do not have to
register with a single provider. One primary care provider
will not necessarily know whom the other providers are and
there is no standardised means by which immunisation
information can be shared between providers. There are no
incentives for the parent or the primary care provider to
encourage immunisation. In fact based upon a recent
analysis from Wellington it costs a general practitioner (GP)

Figure 2. Estimates of percentage of children fully immunised
against pertussis in New Zealand.17-20

Figure 3. Percentage of New Zealand birth cohorts receiving the
third dose of Diptheria-Tetanus-Pertussis-Haemophilus (DTPH)
vaccine based upon Health Benefits Claims data.28
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approximately $10 per child immunised after deducting the
current immunisation benefit.23

With this system it is impossible to know who is responsible
for ensuring a child is immunised. As things stand we do not
have a health care system that can deliver four doses of
pertussis vaccine on time to 95% of our children.

How has immunisation coverage been improved
in other developed countries?
Other countries found themselves in the same situation that we
are in today. Following a large measles epidemic in 1990 the
USA identified the need for a comprehensive review of their
immunisation delivery system.24 There were four key
components to their strategy to improve immunisation coverage:
increased national funding for immunisation, development of
national standards for immunisation delivery,  establishment of a
national immunisation coverage system, and increased support
for families, communities and health professionals, based upon a
greater understanding of the barriers to immunisation and
interventions that increase immunisation rates.

What were the effects of these strategies? Goals were met
in terms of reduction in immunisation preventable disease
with eradication of indigenous cases of measles reported in
October 1999.25 Goals for immunisation coverage targets
were met and a comprehensive sustainable immunisation
delivery system is in place in many parts of the country.
Immunisation rates in USA for the three doses of pertussis
vaccine scheduled to be given26 in infancy are now at 95%.26

In response to their recent large pertussis epidemic which
killed a number of infants, Australia developed a national
immunisation strategy. In 1997, the Minister for Health and
Family Services developed the seven-point plan to increase
the proportion of fully immunised children in Australia.
This included monetary incentives for parents and GPs, a
measles eradication strategy, a range of educational
initiatives, school entry legislation and a national
immunisation coverage data system. The effect has been
dramatic. The rate for full immunisation with DTPH
vaccine at age twelve months has increased from 81% in
December 1997 to 88% in September 1999.26,27

How can pertussis control in New Zealand be
improved?
Improving control of pertussis in New Zealand should not
be viewed as some sort of mystery. To improve control,
we must increase the percentage of children who receive
four doses of pertussis vaccine on time. This can be
achieved by doing what Australia and USA have done.
The detail will be a little different but the fundamentals
must be the same: finance vaccine delivery; improve
delivery at a practice level; monitor delivery and vaccine

preventable disease at a national level; inform, educate
and support families and health providers; and understand
more about what are the barriers and what are the
interventions to overcome these barriers.

The cornerstone to this activity is the development of a
national information system that identifies not only all of
the children who are due immunisations but also the health
care provider(s) who is/are responsible for immunising
each child. Such a system will establish both the
denominator that would allow us to accurately define our
immunisation rate and the professional accountability that
is required to ensure 95% or more of our children are
immunised on time.

Correspondence. Cameron Grant, Department of Paediatrics, Faculty of
Medicine and Health Sciences, University of Auckland, Private Bag 9201,
Auckland. Fax (09) 373 7486.
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Covalent cross-links in proteins treated with hypochlorous acid.
ALP Chapman, CC Winterbourn, AJ Kettle. Free Radical Research
Group, Christchurch School of Medicine.
Neutrophils are important in defending against infection, but are also capable
of causing inflammatory tissue damage. Hypochlorous acid is the major strong
oxidant produced by these cells. One of its most damaging reactions is the
cross-linking of proteins. The aim of our work was to characterise the cross-
link formed when myoglobin was treated with hypochlorous acid and
determine the mechanism by which it occurs. Once defined, the cross-link may
be a useful marker of hypochlorous acid involvement at sites of inflammation
and will provide insights into how hypochlorous acid promotes cytotoxicity.

The reaction of hypochlorous acid with myoglobin was visualised
using a sodium dodecyl sulphate -polyacrylamide gel electrophoresis
system. The dimer resulting from the cross-linking reaction was
purified via preparative electrophoresis and amino acid analysis was
performed on the purified material.

The cross-linking reaction was concentration dependent and occurred
with as little as 0.5 moles of hypochlorous acid per mole of protein. The
reaction was fast; at a ratio of five moles of hypochlorous acid per mole of
protein, dimer was formed within 30 seconds. Hypochlorous acid treatment
led to precipitation of the protein. Amino acid analysis revealed a loss of 30%
of the histidine residues in the purified dimer. The reaction was halted but
not reversed by addition of thiodipropionic acid. This reagent scavenges
chloramines that are formed from the reaction of hypochlorous acid with
amines. Reaction of the treated material with the carbonyl reagent
diphenylhydrazine (DNP), followed by western blotting and incubation with
an anti-DNP antibody, revealed that the cross-linked material contained
carbonyls. This result confirmed that the cross-link was not a result of the
formation of a Schiff base, as proposed by others. A Schiff base is a carbon-
nitrogen bond formed between two amino acids that is broken if treated with
DNP. The results to date indicate that the cross-link formed by
hypochlorous acid treatment of myoglobin involves histidine residues and
that it contains carbonyls. We are continuing our investigation to
unequivocally define the mechanism of the cross-linking reaction.

Expression of Angiopoietin-1, Angiopoietin-2 and Tie2 in kidney
and breast carcinomas. MJ Currie, SP Gunnignham, PAE Scott, BA
Robinson and SB Fox. Angiogenesis Research Group, Christchurch
School of Medicine.
Angiogenesis is the formation of new blood vessels from existing
vasculature. Normally, it occurs transiently during embryogenesis, wound
healing and the female reproductive cycle. Tumours subvert the angiogenic
process to form vasculature that delivers nutrients and allows metastatic
spread of malignant cells. The molecular mechanisms underlying tumour
angiogenesis are not well understood. However, the Angiopoietin/Tie2
system has been shown to regulate vascular remodelling during
angiogenesis in embryonic mice. The endothelial cell-specific receptor
tyrosine kinase (Tie2) has two known ligands: Angiopoietin-1 (Ang-1)
promotes blood vessel maturation and stability; Angiopoietin-2 (Ang-2), a
naturally occurring antagonist of Ang-1, destabilizes vascular integrity and
exposes the endothelium to factors that initiate vascular remodelling.

The role of the Angiopoietin/Tie2 system in human tumour
angiogenesis was investigated by analysing Ang-1, Ang-2 and Tie2
expression in kidney and breast carcinomas using RNase Protection Assays
(RPA). In kidney, all three genes were strongly expressed. Although levels
of Ang-1 and Tie2 gene expression were similar in normal (n=20) and
neoplastic tissue (n=20), mean Ang-2 expression was increased by
approximately 70% in neoplastic kidney tissue (p<0.001). In contrast, Ang/
Tie2 gene expression in normal (n=11) and neoplastic breast tissue (n=25)
was below the level of densitometric measurement. Reverse transcription-
polymerase chain reaction (RT-PCR) was used to confirm the presence of
Ang-1, Ang-2 and Tie2 gene expression in breast tissue.

The upregulation of Ang-2 gene expression in kidney carcinomas is
consistent with the hypothesis that Ang-2 promotes tumour angiogenesis.
However, low levels of Ang/Tie2 gene expression in breast carcinomas
suggest that regulation of tumour angiogenesis may be tissue specific.

Demonstration of abnormal notochord development by 3D
reconstructive imaging in the rat model of oesophageal atresia. AK
Williams, BQ Qi, SW Beasley. Department of Paediatric Surgery,
Christchurch Hospital.
The notochord controls the normal development of the axial organs and
the vertebral column. This study was undertaken to identify
abnormalities in the notochord’s anatomical position during abnormal

development of the foregut, using the adriamycin rat model of the
VACTERL association.

Pregnant Sprague Dawley rats were given an intraperitoneal injection
of 1.75 mg/kg adriamycin on gestational days six to nine inclusive whilst
control rats received intraperitoneal saline of equal volume, or no
injection. Rats were sacrificed between days eleven and fourteen and their
embryos harvested, histologically sectioned serially and stained with
H&E. Digitized photographs were taken of serial transverse sections;
these photos were traced and used as the basis for 3D reconstruction.

In all control embryos, the notochord was completely separate from
the foregut and maintained a constant position just ventral to the neural
tube floor plate. In adriamycin treated embryos, there was markedly
abnormal branching and arching of the notochord. In embryos
developing oesophageal atresia with tracheo-oesophageal fistula, the
notochord was adherent to the foregut, and in some cases continuity of
the foregut was lost at this point. The extent to which this abnormal
arching of the notochord descended within the mesenchyme correlated
with the type of abnormality produced: the longer the notochord
descended within the mesenchyme, the more severe the abnormality.
Abnormal ventral arching of the notochord seemed to apply mechanical
traction to the foregut, pulling it dorsally. The notochord in embryos
which had complete discontinuity of the foregut, also showed reactive
hypertrophy in areas where there was not foregut, thus raising the
possibility of a feedback loop between the foregut and the notochord.

This is the first time that 3D reconstruction has been used to clarify
the anatomical relationship between the foregut and the notochord, and
demonstrated reactive thickening of the notochord. Structural
abnormalities of the foregut in neonates are commonly associated with
abnormalities of the vertebral column; this study provides a link between
these two abnormalities. Now we have established the anatomical
structure responsible for these abnormalities, we are investigating the
biochemical interactions.

Possible role of neopterin release during inflammation. S Gieseg, D
Glubb, G Maghzal and J Whybrow. Free Radical Biochemistry
Laboratory, Department of Zoology, University of Canterbury,
Christchurch.
During the inflammation response, stimulation of monocytes and
macrophages by γ-interferon causes the synthesis of a range of chemicals
including the pteridines, neopterin and the reduced form, 7,8
dihydroneopterin (78NP). The role of neopterin and 78NP in the
inflammatory response is unknown, though there is an enormous amount
of information available on the use of these compounds as clinical
markers of monocyte/macrophage activation. Clinical measurements of
plasma neopterin have been used to monitor transplant patients for tissue
rejection and the progression of viral diseases such as AIDS.

Our previous studies on low density lipoprotein oxidation showed
78NP to be a potent antioxidant. In vitro 78NP competed with vitamin E
for the lipid radicals formed during copper mediated LDL oxidation.
These observations led to our suggestion that 78NP is released from
macrophages as a protective antioxidant.

Over the last two years, our group has examined whether 78NP could
protect cells from reactive oxygen species (free radical) induced damage.
Red blood cells or U937 cells (a monocyte like human cell line) were
exposed to radicals generated by the presence of Fe++, hydrogen peroxide,
hypochlorite or the peroxyl radical generator 2,2´-azobis (2-amidino
propane) dihydrochloride. The level of damage to the cells was
significantly reduced by the presence of 78NP in the incubation media, as
measured by cell lysis, lipid oxidation, and metabolic function assays.
These findings suggest the role of 78NP may be to protect macrophage
cells from free radical damage in inflammatory sites in vivo.

Our studies are now focused on determining whether 78NP can inhibit
the oxidation of low density lipoproteins by macrophages and the effect
of 78NP on apoptosis.

Quinones in your fat. A Daines,1 A Abell,1 M Lever,2 and P Elder.3

1Department of Chemistry, University of Canterbury, 2Biochemistry
Unit, Canterbury Health Laboratories,3 Steroid Unit and
Canterbury Health Laboratories, Christchurch.
Vitamin K and ubiquinone (coenzyme Q) are both important fat-soluble
quinones (see figure). The main function of vitamin K is in the activation of
the blood clotting cascade, while ubiquinone is involved in the mitochondrial
electron transport chain. Both of these compounds are obtained through the
diet. Abnormally low concentrations in blood are associated with blood
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clotting problems (vitamin K) or with incipient muscular problems during
stain therapy (ubiquinone). The aim of the current study was to develop
laboratory blood tests for vitamin K and ubiquinone. This is not a simple task
due to the complication of sensitivity (both are present in extremely low
levels), their fat solubility and their sensitivity to light and oxygen.

Two different approaches to overcoming these problems are being
investigated. The first is an HPLC system. This involves separation of
compounds on a reverse-phase column, followed by reduction of the
quinone to its quinol form on-line to allow detection by fluorescence.
A series of different potential reduction catalysts have been
investigated, with platinum black being the most efficient for the
compounds of interest. The sensitivity of this system towards
structurally related compounds has also been studied. The second
possibility being investigated is developing an enzyme-linked
immunosorbent assay (ELISA) for these substances. The initial step in
the preparation of an antigen for monoclonal antibody production was
the synthesis of analougues of vitamin K. Model binding studies of
these analogues to short peptides were carried out, followed by
conjugation to a carrier protein. The production of monoclonal
antibodies against vitamin K is ongoing.

Although the ultimate production of assay systems for levels of
vitamin K and ubiquinone in blood is not trivial, we have made
significant progress in working towards this goal by HPLC and
immunological processes.Figure: Structures of naturally occurring quinones

VIEWPOINT

Gastrogate: the ethical responsibilities of doctors and administrators

Grant R Gillett, Professor of Biomedical Ethics and Professor of Neurosurgery, Dunedin School of Medicine,
Dunedin.

NZ Med J 2000; 113: 232-3

The events
Christchurch Hospital recently informed 1331 patients that
they might have been exposed to HIV infection through the
use of poorly disinfected endoscopy equipment, an event
which attracted considerable interest from the media. The
sequence of events was as follows. On 29/1/99 a routine
service check on the endoscope cleaning equipment in the
Gastroenterology Department of Christchurch Hospital was
unremarkable. The next check on 26/4/99 revealed that one
machine was defective. This was reported by the charge
nurse on 27/4/99 and the CEO informed by 12/5/99. On
the 13/5/99 selected staff were informed of the problem but
told, by legal advisors to Canterbury Health, that the
information was privileged and confidential. Formal
microbiology and virology tests were carried out and
revealed (by 28/6/99) that viral fragments might have
survived the cleaning process during the period when one
machine was malfunctioning. The CEO was informed and
called a special meeting during which selected senior staff
using the equipment, were informed on 6/7/99. A decision
by Canterbury Health Board was made to test the 1331
patients who might have been exposed to risk.

These events form a chapter in an already sad story of
ethical worries surrounding health services in Christchurch.
Those were reported on by Robyn Stent in ‘Canterbury
Health Ltd’,1 who laid significant blame for the failings in
Health Services in Christchurch at the door of the Crown
Company Monitoring Advisory Unit (CCMAU). According
to a recent review of the current situation, this body
“continues to control clinical planning.”2 This unit, deemed
to be “instrumental in contributing to a chain of events
which led to Canterbury Health breaching the code”1 was
criticised, in conjuction with the management at Canterbury
Health, for adopting and pursuing an aggressive business
strategy which elevated corporate outcomes above the rights
and interests of health consumers. That approach was
opposed by health care professionals, but they were ‘lulled’
into giving the new regime a chance following the Stent

report.2 Misgivings over management style were, at the time
of the recent events (which I shall call ‘The Gastrogate
incident’), widespread among senior health professionals
despite alleged changes following the Stent report.

The problem came to the attention of management on the
27/4/99. With their selected clinicians, they decided to keep
the information to a restricted few people. I have noted that
a number of senior clinicians who regularly perfomed
endoscopies in the department were not told of the problem
until the 12/7/99, just hours before public release of the
information. The clinicians involved were understandably
upset by the delay in being informed and the management’s
lack of consultation with them on the issue of how to inform
and protect their patients.

The ethics
This incident raises a number of ethical issues for clinicians
and health managers in the current climate of New Zealand
health care, as follows.
1. Who should have access to information directly relevant to the
technical performance of clinical duties by health care professionals?
It is necessary for any clinician to know the state of any
equipment he or she is using where that is relevant to the
risks of the procedures in which the equipment is used. It is
a clinical judgement whether, in a given case, the risk of not
doing the procedure outweighs the inherent risks of that
procedure. One can imagine that, in certain circumstances, a
gastroscopy could be delayed if there was any doubt about
the sterility of equipment. Of course, an urgent case might
require one to proceed regardless, perhaps with vaccination
or other precautions being put in place for patients who
were put at risk. In the present case, it is unclear whether
anyone was put at risk by delay between discovery of the
problem and communication with clinicians. Nevertheless, a
full briefing of those most clearly involved would seem to be
fundamental in the responsible discharge of a duty of care. It
goes without saying that once clinicians become aware of
risks that may affect decisions about a patient’s care, they
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should inform the patient and help the patient to come to a
reasoned decision about management in light of that
information.
2. How fully and urgently should a provider share information with
patients/consumers? Here it is easy to say that any patient ought
to be fully informed about facts relevant to his or her care but
the idea of ‘full information’ is both misleading and impractical.
All clinical information is selective. Adequate information,
which allows a person to take account of those things that an
ordinary person would want to know, is therefore a more
practicable standard. Legal formulations rest on the ‘material
relevance’, of information, requiring a provider to reveal
anything that an ordinary or reasonable person would take into
account in making a decision. If information, which might
influence a health care decision, is withheld by a provider
offering a service to a patient/consumer, then that is a breach of
the patient’s rights. In the present case ‘the potential for
infection’ existed in patients endoscoped between 29/1/99 and
27/4/99. There were no further risks to patients after this time.
The withholding  of information is, however, a slippery path to
start on and in the context of corporate health care, this
strategy is particularly so. The strategy of unilateral control of
information by a management as deep into corporate ideology
as Canterbury Health Ltd was particularly worrisome. As soon
as ‘corporate image’ becomes a more important consideration
than clinician and consumer involvement in a cooperative
partnership aimed at delivering effective health care, we have a
spectre haunting the world of health care provision which
should be uncompromisingly exorcised. This is particularly the
case where there are no consumer advocates involved in the
group formulating policy. Here such people were excluded,
along with some of the clinicians directly responsible for the
service delivery.

These last few points are directly relevant to the style of
management required in ethical health care delivery. We are
not privy to the mind of the management group involved in
this decision but we know they were concerned that they
“communicate the true risks and not rumour and
uninformed opinion” (public media release by the CEO).
The intention to provide accurate and not unbalanced or
misleading information, represents a significant departure
from some of the practices criticised in the 1998 Stent
report. However, keeping information from some of the
clinicians most involved with care of patients is not in
keeping with this laudable aim. These clinicians should have
been informed and should have participated in the decisions
about care for their own patients (upon whom unwittingly
they had performed risky procedures). But their views were
not sought and nor were views from relevant patient
advocates. I am puzzled as to why this should be the case.

It is interesting that some of the clinicians involved were
known to disapprove of the corporate mentality engendered
by CCMAU in conjunction with the management of
Canterbury Health. But I hesitate to draw the conclusion that
this attitude or, one might say, conscientious stand against a
certain style of health care provision, was considered
important. It is understandable that in the corporate world a
management team would keep certain sensitive information
from those who were not regarded as loyal team players, but
this kind of thinking is anathema in health care.

Health care of an individual does not or should not involve
competition and market strategies. It is best provided by a
set of specialists in various disciplines including: medicine,

nursing, physiotherapy, psychology, and so on; who treat
each other as colleagues and work single-mindedly for the
good of their patient and their discipline. In this enterprise,
managers are facilitatiors who are solely there to enable
clinicians to do their job more effectively and who should
defer in matters of clinical judgement. The relevant
clinicians should therefore be closely involved from the start
rather than being denied relevant information.
3. What are the respective ethical duties and responsibilities of
clinicians and health care managers? Clinicians have an ethical
duty to provide effective health care at an appropriate
standard within the resources available. The care they
provide should be scientifically informed.

Health care mangers have a duty to provide the conditions
in which clinical activity can flourish and provide maximal
benefit to the maximum number within certain fiscal
constraints. Their duties should be entirely supportive to the
highly qualified professionals their organization employs and
they must always bear in mind the fact that their salaries are
drawn from the revenue generated by those people.
4. How do corporate considerations affect the requirements of
health care ethics? Health care enterprises use money taken
from a populace for the purpose of providing a social
good - health care - to that populace. The broker in this
transaction is the government in the form of the Ministry
of Health whose sole charge is to look after the informed
administration of the moneys which sustain that public
good. Competition and secrecy is unhelpful. Providers
should cooperate in setting sustainable standards to which
all providers are held accountable. The nature of health
care provision of highly specialised services to a scattered
population is especially important. Sharing methods,
practices, and protocols and the free flow of information
should be as much the norm in health provision as it is in
the science of medicine in general. Corporate values are
likely to be extremely counterproductive in such a context
and produce distortions in health care provision (such as
the aggressive strategy imposed upon Canterbury Health
and criticised in the Stent report) which  demonstrably
lead to a loss of focus on the patient’s good and the loss of
a respectful relationship between management and
clinicians.

Such a context of health care provision puts the clinician
in the unenviable position that he or she has a duty to
patients and the community over and above any loyalty to an
employer. Clinicians must exercise responsibility, first and
foremost to those who need their care, rather than to a
corporate mentality and misguided notions of corporate
loyalty can only be destructive to the responsible practice of
medicine. M Scott Peck, in The People of the Lie, identifies
the evil perpetrated by those who do not actually care, but
who want to maintain the appearance that they do.3 Such
people, if let loose in a bureaucratically top-heavy,
corporatised health system may be among the most
dangerous human beings in the civilised world. It is not clear
that there are any such people in responsible positions in
New Zealand health care organizations, but ‘Gastrogate’ is a
timely reminder of the need for vigilance.
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