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EDITORIAL

Is there a treatment for testosterone?

Colin Mantell, Professor and Head of Department, Department of Maori and Pacific Health, The University of
Auckland, Auckland.

This issue of the Journal includes two papers1,2 that explore
injuries to Maori that are either fatal or cause serious injury.
Not unexpectedly, the spotlight falls again on young males
in the 15-24 years age bracket, where the rates of both injury
and death are highest. Characteristically, this group seem to
dissociate good health and accidental damage.

For all Maori, there are 160 deaths annually, plus 6900
hospital admissions, so the costs are considerable. For
example, in the year to June 2000, ACC assessed the cost of
injuries, including ongoing support and rehabilitation, to be
$85 million, with the 15-24 years group responsible for $14
million, ie 19% of the total costs. Again as expected, the rate
for males is twice that of females.3

Much has been written about the tragic rates of suicide in
young Maori men – the highest rates in the Western world
and the Langley paper confirms this.1 For example, in the
ten years of their survey, 20% of all Maori self-inflicted
deaths were in the target age group (15-24 years). The total
of 142 young people dying in this way means that most
Maori communities will have personal experience of these
events. 52% of the deaths in this group were by suffocation,
mostly through hanging.

One often hears claims of barbarism in sport, especially in
this testosterone driven age group. Yet of all the 7000 plus
new accident claims July 1999 to June 2000 to ACC, less
than 25% involved sports injuries, with only 11% involving
ongoing claims. In sport at least, rule changes, preventative
fitness and improved player techniques have produced
remarkable gains in lowering accident rates. The
responsibility of individuals to care for their mates seems to
be effective in reducing drunken driving.

Australia has shown that much of this ‘bad news’ in the
young is preventable.4 The statistics for motor vehicle

accidents show a fall of 60% in 20 years. Similarly, HIV
infection rates are 25% of those in 1991 and the rate of
teenage pregnancies is one-third that of 1970. These
confirm a willingness to change. Australia’s experience
indicates that the major influence on intermediate and
longer-term health lies in improving relationships,
family support, education and employment, rather than
relying on major campaigns.

For Maori aged 15-24 years, circulating testosterone levels
seem particularly dangerous: mortality and injury rates are
twice those of non-Maori. For motor vehicle accidents, one
can speculate as to the causes – rural roads, less driver
education, older cars in poorer mechanical condition, more
passengers in cars. However, the injury and suicide statistics
invite discussion about attitudes to survival, particularly
when linked to known risk behaviour. Differing accident
rates between males and females for all age groups between
10 and 50 years point to differences in attitudes to higher
risk activity.

Blaming this vulnerability on circulating testosterone may
be correct, though the levels are likely to be unchanged over
the next 100 or 1000 years. However, testosterone will
remain the driver of the twin frailties – a need to take part in
high risk activities and the invincibility of the age group in
the face of dangers.

Correspondence. Professor Colin Mantell, Division of Maori and Pacific
Health, Middlemore Hospital, Private Bag 93311, Auckland. email:
gtmark@middlemore.co.nz

1. Langley JD, Broughton J. Injury to Maori I:  fatalities. NZ Med J  2000; 113:  508-10.
2. Broughton J, Langley J. Injury to Maori II:  serious injury. NZ Med J 2000; 113:  511-3.
3. ACC claim statistics 2000. Maori claims. ACC Scheme Reporting and Forecasting Unit;

Wellington: 2000.
4. Australia’s young people, their health and well-being. Janice Reid, editor. Publishing Access;

April 2000.

The world’s only centre for people with Huntingdon’s disease faces closure through lack of funds, less than a year after it was set up. The disease affects
only 1 in 10 000 people worldwide.

But in the tiny, poor fishing villages around Lake Maracaibo in Venezuela, up to 40% of the population is at risk. At least 1000 people in the area are
showing symptoms of the disease. Nearly 3000 more are presymptomatic. Symptoms usually start with slight clumsiness, developing into incontinence,
depression, total inability to move or talk, and dementia.

Death is usually caused by heart failure or pneumonia. All those affected are descendants of a 19th century couple who had 20 children. There are now
16 000 descendants. Those affected are often shunned by the community, and many believe they are the victims of witchcraft. Such social stigma forces
them to intermarry within the disease group, increasing the risk to their children – from 50% if just one parent has the disease to 75% if both do.
Prostitution, which is widespread, is also a problem.

For scientists, however, these villages are a goldmine. International researchers spend several weeks each year in the area, which was crucial in the 1993
discovery of the gene for the disease on the end of chromosome 4. It contains a continually repeated stretch of DNA, which causes a ‘genetic stutter’.

Claire Wallerstein. BMJ 2000; 321: 404.
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Injury to Maori I: fatalities

John Langley, Director, Injury Prevention Research Unit; John Broughton, Director, Te Roopu Rangahau Hauora
Maori o Ngai Tahu, University of Otago, Dunedin.

Abstract

Aims. Our aim was to determine the significance in Maori
of injury in relation to other health problems, to describe
the leading causes of injury, and to determine age specific
rates for major classes of injury.
Method. We used New Zealand Health Information
Services mortality data files. The New Zealand Census
classification of ‘Sole-Maori’ was used to determine injury
mortality rates.
Results. For more than three contiguous decades of life (1-
34 yrs) injuries were the leading cause of death. For all age
groups combined, unintentional injury accounted for 75%

of injury deaths, suicide 17%, and assault 7%. The leading
mechanism of death was motor vehicle traffic crashes
(49%). Occupants of motor vehicles accounted for the
majority of the victims. The occupant fatality rate
remained relatively constant for all age groups from 15-24
years. The second most common mechanism of death was
suffocation (13%), 76% of which were self-inflicted, all of
these being hangings.
Conclusions. There is a need for government agencies
with a mandate for injury prevention to develop specific
injury prevention goals for Maori.

NZ Med J 2000; 113: 508-10

Injury, unintentional and intentional, has been identified as a
leading cause of mortality and morbidity among Maori.
While a number of reports on Maori health status have
documented the injury problem, the material has typically
been limited, primarily because injury was one of several
health issues being addressed.1,2

Our aim was to determine the significance of injury in
relation to other health problems among Maori, to describe
the leading causes of injury and to determine age specific
rates for major classes of injury.

This paper, the first of two, deals with fatalities. The
second paper deals with serious non-fatal injuries.

Methods
In determining the significance of injury in relation to other health
problems, the mortality data published by the New Zealand Health
Information Service (NZHIS) for 1984-1993 was used. Causes of death
were grouped according to the main chapter headings of the International
Classification of Diseases.3

To facilitate identification of mechanisms of injury, we used the
categories in the basic tables for describing injury mortality data recently
developed by USA injury researchers and revised under the auspices of
the International Collaborative Effort on Injury Statistics.4 Adverse

events (E870-879 and E930-949) were excluded as they have traditionally
not been viewed as the responsibility of public health professionals in the
injury prevention and control field. For this part of our analyses we used a
dataset of injury deaths for the period 1985-1994. Our analyses did not
use the most recent ten years of available data because there was a
significant change to ethnicity coding which took effect from 1995. As a
consequence, mortality data for 1995 and beyond are not comparable
with earlier years.5

As recommended elsewhere, we have used ‘Sole-Maori’ classification to
determine injury mortality rates.1 Estimates of the populations of ‘Sole-
Maori’ were obtained from Statistics New Zealand. The NZHIS files
have a narrative field attached to the External Cause of Injury codes (E-
codes). This field often contains additional useful information on the
circumstances of death. This field was reviewed for further details on the
circumstances of suffocation deaths.

Results
Between 1984 and 1993, 13 330 Maori died from all causes.
Approximately 12%, or on average one in every eight
deaths, was due to injury (unintentional, homicide, suicide).
This represented an average of 163 deaths a year.

For more than three contiguous decades of life (1-34
years), injuries were the leading cause of death (Table 1).
For that period of life they accounted for 64% of all deaths.

ORIGINAL ARTICLES

Table 1. Causes of death - Maori 1984-1993, numbers and percentages by age group (years).

<1 1-4 5-14 15-24 25-34 35-44 45+ Total
No. % No. % No. % No. % No. % No. % No. % No. %

Heart 9 1 3 3 4 3 35 5 126 18 317 33 4355 45 4849 36
Cancer 3 0 9 8 20 13 35 5 92 13 239 25 2458 26 2856 21
Injury 49 5 69 59 91 57 556 79 363 52 212 22 293 3 1633 12
Respiratory 96 9 6 5 9 6 33 5 34 5 47 5 1054 11 1279 10
Endocrine 7 1 1 1 3 2 4 1 22 3 53 6 645 7 735 6
Ill-defined 498 47 1 1 0 0 3 0 1 0 1 0 14 0 518 4
Digestive 4 0 0 0 1 1 1 0 8 1 13 1 288 3 315 2
Genitourinary 2 0 0 0 0 0 2 0 8 1 17 2 217 2 246 2
Congenital abnormalities 160 15 14 12 12 8 4 1 4 1 9 1 13 0 216 2
Perinatal 197 19 5 4 0 0 0 0 0 0 1 0 0 0 203 2
Infectious 17 2 7 6 4 3 5 1 11 2 17 2 138 1 199 1
Nervous 17 2 2 2 10 6 18 3 16 2 11 1 50 1 124 1
Mental 0 0 0 0 1 1 7 1 7 1 8 1 39 0 62 0
Musculoskeletal 0 0 0 0 2 1 0 0 2 0 6 1 31 0 41 0
Skin 0 0 0 0 0 0 0 0 0 0 2 0 21 0 23 0
Blood 2 0 0 0 3 2 0 0 1 0 3 0 12 0 21 0
Pregnancy 0 0 0 0 0 0 2 0 7 1 1 0 0 0 10 0

Totals 1061 100 117 100 160 100 705 100 702 100 957 100 9628 100 13330 100
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After age 34 years, injuries account for fewer deaths than
several other health problems, such as heart disease and
cancer.

Table 2 shows the numbers and rates of injury by intent
for various age groups. Those 65 years of age and older had
the highest overall rate, followed closely by those age 15-24
years. For all age groups combined, unintentional injury
accounted for 75% of injury deaths, suicide 17% and assault
7%. This pattern was not consistent across all age groups,
most obviously for 15-24 year olds in whom unintentional
injury dropped to 67%, largely due to the major
contribution of suicide (26%).  35% of all unintentional
injury deaths occurred in the 25-34 age group, and a further
30% in the 15-24 age group. Infants, however, had the
highest age specific rate.

52% of suicides occurred among the 15-24 age group, and
this group had the highest age specific rate, more than twice
that for the total Maori population.

42% of homicides occurred in the 25-44 year old group,
and a further 29% in the 15-24 year group. Although infants
had the highest age specific rate, the numbers this rate were
based on were small.

There was a wide range of mechanisms causing death
(Table 3). Particularly prominent were motor vehicle traffic
crashes which accounted for approximately half of all deaths.
They were the leading mechanism of death for all age
groups, except those less than one year of age. With two
exceptions, all motor vehicle traffic crashes were classified as

unintentional. Occupants of motor vehicles accounted for
the majority of the victims. The occupant totality rate was
highest for those aged 15-24 years. Although the rates for
the older age groups were lower, they did not decline
substantially with age. Nearly two-thirds of the motorcycle
deaths occurred among those aged 15-24 years. This age
group also had the highest pedestrian death rate.

The second most common mechanism of death was
suffocation (13%), self-inflicted in 76% of cases, and all of
these were hangings. Those aged 15-24 years had the
highest self-inflicted suffocation rate and this was nearly
three times that for all Maori. Suffocation was the leading
cause of death for those less than one year of age. 22 of the
27 deaths were coded as unintentional mechanical
suffocation. The majority of these appeared to be a result of
either a parent lying on top of a child or smothering by
bedclothes. Such cases are difficult to distinguish from
Sudden Infant Death Syndrome. Accordingly this result
needs to be treated with caution.

Drowning, the third leading mechanism, accounted for
7% of deaths, the vast majority of which were unintentional.
Those with the highest rate were the 25-44 years group.

Other mechanisms accounted for less than ten deaths a year.
Of note, however, were the significant proportions in a
number of cases, which were intentional. Self-harm was
prominent for deaths involving firearms (50%), and poisonings
(61%). Assault was prominent among deaths involving firearms
(38%), cutting and piercing incidents (eg stabbing; (76%)).

Table 2. Injury deaths 1985-1994: Age specific numbers and rates by intent.

Age Group (years)
All ages Under 1 1-14 15-24 25-44 45-64 65+

Manner/Intent No. rate No. rate No. rate No. rate No. rate No. rate No. rate

Unintentional 1227 40.0 45 65.2 141 15.6 362 52.3 435 47.4 176 44.7 68 76.0
Other 1 1

Self inflicted 271 8.8 9 1.0 142 20.5 99 10.8 20 5.1 1
Assault 118 3.9 6 8.7 8 0.9 34 4.9 50 5.4 16 4.1 4
Undetermined 15 0.5 8 1.2 4 2 1

ALL 1632 53.3 51 73.9 158 17.5 546 78.9 588 64.1 214 54.3 75 83.9

Rate not included if fewer than 5 deaths. Rate per 100 000 person years.

Table 3. Deaths 1985-1994: mechanism of injury: age specific numbers and rates.

All ages Under 1 year 1-14 15-24 25-44 45-64 65+

No. rate No. rate No. rate No. rate No. rate No. rate No. rate

MV-TRAFFIC 796 26.0 10 14.5 60 6.6 293 42.4 294 32.0 108 27.4 31 34.7
Occupant 574 18.7 10 14.5 27 3.0 196 28.3 232 25.3 86 21.8 23 25.7
Motorcyclist 95 3.1 1 60 8.7 29 3.2 4 1
Pedal cyclist 16 0.5 10 1.1 3 2 1
Pedestrian 109 3.6 22 2.4 34 4.9 29 3.2 17 4.3 7 7.8

PEDAL CYCLE -other 1 1
PEDESTRIAN -other 25 0.8 1 8 0.9 4 9 1.0 2 1
TRANSPORTATION, other 28 0.9 3 5 0.7 11 1.2 7 1.8 2
FIREARM 65 2.1 3 23 3.3 32 3.5 7 1.8
POISONING 85 2.8 6 0.7 35 5.1 38 4.1 6 1.5
FALL 66 2.2 7 0.8 10 1.4 22 2.4 14 3.6 13 14.5
SUFFOCATION 204 6.7 27 39.1 14 1.6 100 14.5 48 5.2 11 2.8 4
DROWNING 113 3.7 1 21 2.3 31 4.5 47 5.1 10 2.5 3
FIRE/BURN 61 2.0 3 19 2.1 7 1.0 19 2.1 6 1.5 7 7.8
CUT/PIERCE 49 1.6 4 15 2.2 21 2.3 9 2.3
NATURAL/ENVIRON 12 0.4 1 1 3 5 1.3 2
STRUCK BY, AGAINST 52 1.7 1 4 10 1.4 21 2.3 15 3.8 1
MACHINERY 12 0.4 2 7 0.8 2 1
OTHER 45 1.5 7 10.2 4 5 0.7 15 1.6 9 2.3 5 5.6
UNSPECIFIED 18 0.6 3 3 4 3 5 5.6
ALL INJURY 1632 53.3 51 73.9 158 17.5 546 78.9 588 64.1 214 54.3 75 83.9

Rates not computed if based on fewer than 5 deaths. Rates per 100 000 person years. MV: motor vehicle.

509 8 December 2000



510 New Zealand Medical Journal 8 December 2000

Discussion
The data presented here have been grouped according to
age. Priorities for injury prevention differ depending on the
age group under consideration. For all Maori, unintentional
events, especially those due to motor vehicle traffic crashes
are the highest priority. Within this category, occupants of
cars are first priority. The significance of other road users
should, however, not be overlooked. There are nearly as
many motorcyclist and pedestrian deaths as there are
drownings, the third major leading mechanism of death.

All the Ministry of Health’s (MoH) public health road
traffic injury targets are based on those developed by the
Land Transport Safety Authority (LTSA). The 1998
report on Progress on Health Outcome Targets notes
that LTSA does not currently have ethnicity based
targets, and as a consequence the MoH has no specific
targets for Maori in this area. While it is undoubtedly the
case that meeting LTSA’s targets will benefit all New
Zealanders, the question remains as to whether Maori
have particular needs which warrant closer attention. For
example, there is anecdotal evidence to suggest that Maori
have relatively high rates of non-seat belt wearing and
unlicensed driving.6

The second and third leading mechanisms of injury deaths
were suffocation and drowning. These combined, however,
represent less than half (39%) of deaths attributable to
motor vehicle traffic crashes. Nevertheless, as will be
discussed below, these specific mechanisms are particularly
important for specific age groups. The number of deaths
attributable to drowning is likely to be an underestimate
since drowning deaths which arise from motor vehicle traffic
crashes, such as a vehicle being submerged in a river, are
coded as motor vehicle traffic crashes.7

For tamariki (children), the priorities for death reduction
are motor vehicle traffic crashes, drownings, and deaths due
to fire. Public health targets for all children have been set by
the Ministry of Health. The objectives for children include
the reduction of death rates and disability from
unintentional injuries. The specific targets relate to burns
from hot liquids and vapours, and drownings. Motor vehicle
traffic crashes and fire are not targets. As with other age
groups, targets for Maori health have been set within the
context of all children. As is demonstrated here, for deaths at
least, tamariki have more important injury priorities, which
are not addressed by these targets.

For rangatahi (young people), motor vehicle traffic crashes
and suicides (especially hangings) are the leading injury
mortality priorities. Public health targets have been set for
both these issues, but they are for all young people. For
suicides, a national youth prevention strategy, “In Our
Hands”, has been produced. While “In Our Hands” is
inclusive of Maori, “Kia Piki te Ora te Taitamariki” seeks to
complement it by providing a suicide prevention response
which is specific to Maori.8

For pakeke/matua (adults), motor vehicle traffic crashes
are the top priority for injury prevention. They are not listed
as a public health target for all adults. The number of
pakeke/matua deaths attributable to motor vehicle traffic
crashes exceeds those for the entire population for some
other causes listed as targets for all adults (eg breast cancer,
cervical cancer, rheumatic fever).

For kaumatua (older people), motor vehicle traffic crashes
are also a priority. Although kaumatua have the highest all
cause mortality rate, they account for a relatively small
portion (5%) of the total injury deaths among Maori.

Injury priorities can be examined from a variety of
perspectives. Age was chosen here since public health targets
have been set for specific age groups. One risk of this approach
is that some problems may be overlooked as they are not a high
priority for any age group but they are nevertheless important
overall. One problem which deserves closer attention is
drowning. While it is identified as a public health target for
tamariki, it is not identified elsewhere. For Maori, the majority
of drownings occurred among pakeke/matua.

The results reported here have been based on routinely
collected data. The codes used have a number of
shortcomings.8  This has limited our ability to examine the
importance of injury from a number of perspectives. For
example, the codes do not enable one to determine how
many injury deaths were work-related. The ACC
compensated claims database does have such detail, but it
was not until 1997 that ethnicity was recorded. As at June
1999, only 48% of new claims had ethnicity recorded.

The findings highlight the significance of injury to Maori
relative to other causes of death. The Ministry of Health’s
public health goal for the health of Maori is to “promote and
protect Maori health status, so in future, Maori will have the
opportunity to enjoy at least the same level of health status
as non-Maori”. The discussion above demonstrates that the
public health targets which have been set for the country as a
whole do not, in a number of instances, address priority
injury mortality problems for Maori.

In the absence of any attempt to develop such targets,
there is a high risk that the public health goal for Maori in
terms of overall injury experience will remain elusive.
Having made that point, we note that the public health
targets are not intended to be determined solely by reference
to mortality. In the following paper we identify priorities for
non-fatal injury.
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Injury to Maori II: serious injury

John Broughton, Director, Te Roopu Rangahau Hauora Maori o Ngai Tahu; John Langley, Director, Injury
Prevention Research Unit, University of Otago, Dunedin.

Abstract

Aims. To determine the significance of serious injury in
Maori relative to other health problems, to describe the
leading causes, and to determine age specific rates for
major classes of injury.
Method. We used New Zealand Health Information
Services’ public hospital inpatient data files. The New
Zealand Census classification of ‘Sole-Maori’ was used to
determine injury mortality rates.
Results. On average, one in every eight admissions in
Maori, was for injury. Injury was the leading reason for

admission for those 5-44 years old. Unintentional
injury accounted for 85% of injuries, with those ages 1-
14 and 15-24 years having the highest numbers and
rates. Falls, followed closely by motor vehicle traffic
crashes, were the leading causes, accounting for 23%
and 20% respectively.
Conclusions. In order to address the priorities identified
here, appropriate partnerships between crown agencies and
social agencies, both Iwi and/or community based, must be
established.

NZ Med J 2000; 113: 511-3

This, the second paper of two, aims to determine the
significance of injury in relation to other health problems
among Maori, to describe the leading causes of injury, and
to determine age specific rates for major classes of injury.

We deal here with serious non fatal injuries. The first
paper dealt with fatalities and provided the rationale for the
research.1

Methods
For the purposes of this study, a serious non-fatal injury was defined as an
injury requiring public hospital inpatient treatment. To facilitate
comparisons with our fatality analyses, we used the same time period,
namely 1985-1994, the same categories for mechanism of injury, and the
same classification of ‘Sole-Maori’ to determine rates.1

In determining the significance of injury in relation to other health
problems, we examined all public hospital discharges for 1994. The
various causes of morbidity were grouped according to the main chapter
headings of the International Classification of Diseases.2

We confined our detailed injury analyses to public hospital discharges
(for convenience hereafter referred to as admissions) since public
hospitals provide the overwhelming majority of acute trauma care in New
Zealand.3 Cases had to have been assigned a principal diagnosis of injury
upon admission. Readmissions for a prior injury, and daypatients were
excluded.

Results
In 1994, 94 180 Maori were admitted to public hospitals in
New Zealand, approximately 12% (n=11 207) for the
treatment of injury. Aside from conditions associated with
pregnancy and childbirth, a third of which were normal
deliveries, injury was the leading reason for admission for
those aged 5-44 years (Table 1).

Table 2 shows the numbers and rates of injury by intent
for various age groups. Overall, unintentional injury
accounted for 85% of  injuries requiring inpatient treatment.
Those with the highest numbers and rates of unintentional
injury were 1-14 and 15-24 year olds.

Self-inflicted injury was largely concentrated among those
aged 15-24 and 25-44 years, the younger age group having a
rate twice that of the older. Assaults were similarly
distributed, but for all age groups the rates were
approximately twice that for self-inflicted injury.

Table 3 shows that falls, followed closely by motor
vehicle traffic crashes, were the leading causes of injury,
accounting for 23% and 20% of the total respectively.
This pattern, however, did not apply to all age groups.
For example, among those less than one, thermal injuries
were the second leading (21%) cause of injury. Similarly,
for those aged 15-24 years, motor vehicle traffic crashes

(29%) and striking against or struck-by incidents (16%)
were the leading causes.

Those incidents accounting for 4% or more of injuries are
discussed in more detail below.
Falls. Table 4 shows the distribution of falls according to
the specific ICD-E code categories. The sub-categories
within the three digit codes were derived from the
electronically recorded narratives describing the
circumstances of the fall. Falls from playground equipment
and those associated with rugby were most prominent.
Motor vehicle. Across all age groups, occupants of motor
vehicles accounted for 64% of all motor vehicle traffic crash
victims, followed by motorcyclists 21%, pedestrians 11%,
and cyclists 3%. The distribution by type of road user varied
significantly by age. Pedestrian and cyclist deaths were
particularly prominent among those aged 5-14 years,
accounting for 33%, and 11% of the injuries in this age
group. There were a disproportionate number of
motorcyclist injuries among those aged 15-24 years. This
age group also had the highest rate of motorcyclist injuries,
being 2.7 times that across all age groups. This age group
also had the highest occupant injury rate.
Striking against, struck-by objects or persons. 69% of
these incidents were unintentional, a further 37% being due
to assault. The most common (34%) category of the former
were sporting incidents, rugby being most prominent (49%).
Those aged 15-24 years had the highest rate (267/100 000
person years) of injury overall in this category.

The majority of the assault incidents involved unarmed
fights and brawls. Those with the highest rates were 15-24
(218) and 25-44 (151) year olds.
Sharp objects (‘cut/pierce’). The majority (85%) of these
were unintentional, 10% assaultive, and 4% self inflicted.
For the unintentional events, a wide range of objects were
involved. The most common being glass unspecified (20%)
windows (16%), and knives (13%). 15-24 year olds had the
highest rate (305) overall in this category of injury.
Poisoning. 66% of poisonings were self inflicted, the
remainder being unintentional. Those aged 1-14 years had
the highest unintentional poisoning rate (144). Those aged
15-24 had the highest self inflicted poisoning rate (242).
Fire/burn. The majority (78%) of victims were injured by
hot substances, objects, or liquids. These were of particular
significance for those less than one year of age, accounting
for 21% of all injuries in this age group. While injuries due
to fire and flames were smaller in number, they were
probably more severe.
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Discussion
Admission to hospital was used as a proxy measure for serious
non-fatal injury in this study. This measure was chosen for
purely pragmatic reasons, there being no other readily available
or reliable method of determining severity by anatomical or

physiologic measures for all injury cases. To the degree that use
of services depends on factors other than the severity of injury,
the data here are limited.4 We note, however, that there is no
other national non-fatal injury database which enables us to
identify Maori and would not suffer from other more

Table 1. Causes of hospitalisation - Maori 1994, number and percentages by age group.

0-4 years 5-14 15-24 25-34 35-44 45+ Total
No. % No. % No. % No. % No. % No. % No. %

Infectious 783 3 300 4 197 1 145 1 95 1 177 1 1697 2
Cancer 101 0 197 2 220 1 382 2 586 7 1606 9 3092 3
Endocrine 76 0 76 1 69 0 108 1 150 2 915 5 1394 1
Blood 76 0 132 2 30 0 24 0 24 0 117 1 403 0
Mental 11 0 83 1 439 2 605 4 273 3 255 1 1666 2
Nervous 1912 7 1489 18 251 1 343 2 265 3 837 5 5097 5
Heart 36 0 99 1 103 1 309 2 544 7 3317 19 4408 5
Respiratory 5228 20 1319 16 690 4 605 4 440 5 1920 11 10202 11
Digestive 1246 5 626 8 677 4 737 4 651 8 1489 9 5426 6
Genitourinary 247 1 237 3 803 5 1164 7 1082 13 1640 9 5173 6
Pregnancy 0 0 41 1 8553 49 6913 41 1116 14 12 0 16635 18
Skin 390 2 269 3 269 2 255 2 191 2 368 2 1742 2
Musculoskeletal 113 0 254 3 272 2 371 2 343 4 627 4 1980 2
Congenital abnormalities 874 3 224 3 57 0 37 0 17 0 30 0 1239 1
Perinatal 2802 11 0 0 0 0 0 0 0 0 0 0 2802 3
Ill-defined 861 3 435 5 573 3 493 3 533 7 1313 8 4208 4
INJURY 1738 7 2074 26 2835 16 2192 13 1062 13 1231 7 11132 12
Supplementary 9230 36 256 3 1565 9 2065 12 698 9 1570 9 15384 16

Totals 25724 100 8111 100 17603 100 16748 100 8070 100 17424 100 93680 100

Table 2. Injury hospitalisations 1985-1994: Age specific numbers and rates by intent.

All ages Under 1 year 1-14 15-24 25-44 45-64 65+

Manner/Intent No. rate No. rate No. rate No. rate No. rate No. rate No. rate

Unintentional 58948 1923.4 1117 1618.5 21076 2334.6 16633 2404.5 14940 1628.0 3903 990.3 1279 1430.3
Other 46 1.5 4 26 3.8 14 1.5 2
Self-inflicted 3615 118.0 269 29.8 1944 281.0 1228 133.8 160 40.6 14 15.7
Assault 5933 193.6 139 201.4 560 62.0 2556 369.5 2369 258.2 284 72.1 25 28.0
Undetermined 437 14.3 11 15.9 60 6.6 207 29.9 131 14.3 19 4.8 9 10.1
ALL INTENT 68979 2250.7 1267 1835.9 21969 2433.5 21366 3088.7 18682 2035.8 4366 1107.7 1329 1486.2

Rate not included if fewer than 5 admissions. Rate per 100 000 person years.

Table 3. Injury hospitalisations: Mechanism of injury: age specific numbers and rates 1985-1994.

All ages Under 1 year 1-14 15-24 25-44 45-64 65+

Mechanism/Cause No. rate No. rate No. rate No. rate No. rate No. rate No. rate

Motor vehicle traffic 14010 457.1 90 130.4 2444 270.7 6188 894.5 4095 446.2 1006 255.2 187 209.1
Occupant* 8941 291.7 85 123.2 1211 134.1 3842 555.4 2875 313.3 771 195.6 144 161.0
Pedestrian 1565 51.1 5 7.2 806 89.3 360 52.0 243 26.5 120 30.4 31 34.7
Other 32 1.0 12 1.3 13 1.9 5 0.5 1 1
Motorcyclist* 2992 97.6 144 16.0 1843 266.3 909 99.1 101 25.6 8 8.9
Pedal cyclist 472 15.4 271 30.0 126 18.2 59 6.4 13 3.3 3
Pedal cyclist, other 1175 38.3 3 835 92.5 184 26.6 125 13.6 24 6.1 4
Pedestrian, other 1177 38.4 4 826 91.5 200 28.9 109 11.9 32 8.1 6 6.7
Transport, other 1429 46.6 3 563 62.4 447 64.6 321 35.0 77 19.5 18 20.1
Drowning/submersion 225 7.3 18 26.1 150 16.6 31 4.5 22 2.4 4
Other specified and
  classifiable 3780 123.3 180 260.8 1458 161.5 695 100.5 1035 112.8 332 84.2 80 89.5
Poisoning 5158 168.3 67 97.1 1587 175.8 1998 288.8 1251 136.3 210 53.3 45 50.3
Fall 16084 524.8 436 631.8 7997 885.8 2874 415.5 3075 335.1 1016 257.8 686 767.2
Unspecified 1852 60.4 45 65.2 212 23.5 713 103.1 732 79.8 117 29.7 33 36.9
Fire/burn 2622 85.6 265 384.0 1484 164.4 304 43.9 362 39.4 149 37.8 58 64.9
Natural/environmental 1197 39.1 28 40.6 569 63.0 245 35.4 254 27.7 82 20.8 19 21.2
Suffocation 300 9.8 63 91.3 116 12.8 53 7.7 41 4.5 22 5.6 5 5.6
Struck by, against 8750 285.5 40 58.0 1746 193.4 3380 488.6 3071 334.7 449 113.9 64 71.6
Machinery 1210 39.5 164 18.2 432 62.5 444 48.4 152 38.6 18 20.1
Cut/pierce 6973 227.5 16 23.2 1504 166.6 2675 386.7 2261 246.4 452 114.7 65 72.7
Firearm 190 6.2 1 22 2.4 83 12.0 77 8.4 7 1.8
Overexertion 1739 56.7 3 153 16.9 511 73.9 911 99.3 142 36.0 19 21.2
Other specified, NEC 1108 36.2 5 7.2 139 15.4 343 49.6 496 54.1 93 23.6 22 24.6
All injuries 68979 2250.7 1267 1835.9 21969 2433.5 21366 3088.7 18682 2035.8 4366 1107.7 1329 1486.2

Rate not included if based on fewer than 5 admissions. Rate per 100 000 person years. *Unspecified persons were distributed according to the distribution of occupants and
motor cyclists. Suicide for those under 1 is considered not applicable. NEC, not elsewhere classifiable.
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significant biases. For example, as noted in our first paper,1 the
Accident Compensation Corporation claims database has
incomplete ethnicity coding. In addition, whether one is
included in the database depends on ones eligibility for
compensation, rather than the severity of injury.5

Table 4. Falls resulting in hospitalisation 1985-94.

Unintentional Falls
Frequency Percent

Fall on or from stairs or steps 1011 6.3
Fall on or from ladders or scaffolding 329 2.0
Fall from or out of building or
  other structure 1200 7.5

• Balcony 227
• Roof 229
• Window 149
• Fence 156
• Wall 83

Fall into hole or other opening
  in surface 243 1.5
Other fall from one level
  to another 6065 37.7

• Playground equipment 2237
• Furniture 801
• Tree 568
• Skateboard 295

Fall on same level from slipping,
  tripping or stumbling 2098 13.0
Fall on same level from collision,
  pushing or shoving by or with other
  person 2838 17.6

• Rugby 1902
• Rugby League 312

Other and unspecified fall 2249 14.0

Self inflicted Falls
Jumping from a high place 25 0.2

Assault
Pushing from a high place 11 0.1

Undetermined Intent
Falling from a high place 15 0.1

Total 16084 100

The distribution of injury events in this series is different to
that previously presented for fatal injury.1 Falls were the
leading cause of non-fatal injury, whereas motor vehicle
traffic crashes were the leading cause of death. Nevertheless,
a reduction in motor vehicle traffic crashes remains a high
priority for reducing non-fatal injury among Maori. The
fatality data, and the data presented here, lack the detail
necessary to guide the development of specific strategies.
While the Land Transport Safety Authority (LTSA) has
such information for crashes attended by police, they do not
record ethnicity. One potential solution to this problem is to
link the inpatient data to LTSA crash data.

Equally prominent across all age groups were falls. Given
the impact forces involved, these are, on average, likely to be
less anatomically severe than motor vehicle traffic crashes.
There were, however, substantial numbers of these events,
especially among those less than fifteen years of age.
Unfortunately, specific information on many of these falls
was often lacking. Nevertheless, falls associated with
playground equipment and rugby were clearly evident.

Similar comments about lack of specificity apply to
injuries due to sharp objects. Nevertheless, a reduction of
injury due to architectural glass is one area which may
warrant attention.

Sporting injuries figured prominently among the ‘struck-
by and against’ incidents. They were important for rangatahi
(young people) and pakeke/matua (adults). Achieving a
reduction in rugby injuries would have a significant impact
on the overall sports injury burden.

The large number of self inflicted poisonings, especially
among the 15-24 year olds, warrants attention. While not
large in number, fire/burn injuries can produce significant
long term disablement. In this respect, it should be noted
that they were a substantial contributor to morbidity for
tamariki (children).

The results presented here show that injury is the second
leading cause of morbidity for all Maori, accounting for 12%
of all discharges. The analysis of fatality data showed that
injury was the third leading cause of death, accounting for
12% of all deaths.1 The Health Funding Authority has
identified child injury prevention as one of the eight areas
for Maori health gain. Our analyses confirm this need and
highlight the high rates and numbers of injuries and deaths
among adolescents and young adults.

This study, like the companion one on fatalities,1 was
limited to data up until 1994. While more recent data are
available, significant changes in ethnicity coding, which took
effect from 1995, mean data for the two periods are not
equivalent. The Eru Pomare Maori Health Research Centre
is developing methods to ensure a consistent series of
reliable data.6

The distribution of the leading causes of non-fatal
injury identified here differs somewhat to that we have
identified for fatal injury.1 Both outcomes need to be
considered in allocating limited prevention resources. In
order to address the priorities identified, appropriate
partnerships between crown agencies such as LTSA,
ACC, Maori health and social agencies, both Iwi and/or
community based, must be established and formalised.
Such partnerships will  allow the development of
effective strategies utilising the combined wisdom,
knowledge, and expertise and tikunga (Maori custom)
from both partners. Then, and only then, will a
significant reduction in Maori injury deaths and serious
injury occur.
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Integrating primary and secondary care: the case of Christchurch South Health

Centre

Laurence Malcolm, Professor Emeritus and Consultant; Lyn Wright, Consultant, Aotearoa Health, Lyttelton;
Simon Carson, General Practitioner, Christchurch South Health Centre, Christchurch.

Abstract

Aims. To study health services utilisation linkages and
methodological issues in integrating primary and secondary
care services for a defined general practice population
(Christchurch South Health Centre, CSHC).
Methods. The Centre supplied national health index (NHI)
linked data on date of birth, gender and community services
card (CSC) status for 10 174 patients, and data on primary
care. Secondary care providers supplied NHI linked data on
specialist outpatients, emergency department usage for 1996
to 1998, and waiting lists. The Health Funding Authority
(HFA) supplied NHI linked data on inpatient/daypatients
for 1996 and 1997. Data were also obtained relating to
community support services and long-term care. Rates of
hospital utilisation for the Centre’s population were
standardised for comparison with national and Christchurch
figures using age, gender and CSCs. Overall per capita
expenditure was calculated for this population.
Results. Patients with CSCs constituted 31.2% of the
practice population, but generated 60.8% of bed-days.
Patients with high use health cards (HUHCs) constituted
8.6% of the population, but generated 42.4% of bed-days.

This group was at high risk of hospitalisation over a wide
range of disease categories. Standardised rates of hospital
utilisation were significantly lower for the Centre’s older
patients, especially for bed-days, than both national and
Christchurch figures. Only a small proportion of referrals
to specialist outpatients, 28.2% in 1998, was from the
Centre’s general practitioners (GPs), the remainder being
generated internally within the specialist services. The
overall expenditure per capita on the Centre’s population
was $1012, which was substantially less than expected in
comparison with national figures.
Conclusion. The study demonstrates the importance of
primary care factors in the utilisation of secondary care,
especially acute hospitalisation in older patients. This needs
further study as it could provide important insights into
ways of reducing acute admissions. If there is to be more
effective management of the primary/secondary care
interface, more research and development effort is needed
into the characteristics of patients at high risk of referral
and admission, and how inappropriate secondary care can
be averted.

NZ Med J 2000; 113: 514-7

Recent developments in New Zealand’s reforming health
system have emphasised the importance of the integration of
primary and secondary care health services.1 Few of the
many projects established have explored integration of
services for a defined population, or the information systems
required to analyse integrating relationships. The need for
such studies has become more important with the move
towards district health boards.

The widespread extension of the NHI to primary care
settings has made such studies possible. This study was
undertaken on the enrolled population served by the
Christchurch South Health Centre, one of the pioneers in
primary care development over the last two decades.2

General medical services benefit (GMS) is paid on a
capitated basis. The Centre serves some 12 000 enrolled
population and has a staff of seven full time equivalent GPs
and seven practice nurses. The study sought to determine,
for this population; overall health services utilisation and
expenditure including primary and secondary care,
relationships between primary and secondary utilisation and
methodological issues in developing a more integrated
information system between primary and secondary care
services.

Methods
Details of the study methods and findings are set out in a report to the
HFA.3 Data on 10 174 enrolled patients by NHI, date of birth, gender
and CSC status were obtained from the Centre as at April 1998. Data
included HUHC, ie over twelve primary care consultations per year for
the same condition.

For 1996 and 1997 calendar years, and part of 1998, data were
obtained as follows; aggregated primary care utilisation and expenditure
data from the Centre, and community support services from Health First,
the provider of such services to the Centre. The NHI was the key linkage
between the primary and secondary care data. Data on inpatients and

daypatients with diagnosis related groups (AN-DRG) were obtained from
the HFA, outpatient, emergency department and waiting list from
Canterbury Health Limited (CHL), and care of the elderly and mental
health services from Healthlink South. NHIs were encrypted to preserve
patient confidentiality, but to allow linkage to calculate mutiple patient
events. Data were also obtained from the Centre for patients in long-term
disability care. Costs for long-term care were calculated from figures
supplied by the HFA. Adjustments were needed to allow for the
differential denominators and numerators for under five-year-old
patients.3

A key question in the analysis was the comparability of the rates for
discharge and bed-days for the Centre, as compared to national and
Christchurch rates. After exploring a number of options, it was felt the
most appropriate method of standardisation was by age, gender and CSC,
especially as rates for those with CSCs were much higher than those
without. The standardised rates were calculated from the numbers of
discharges and bed-days observed had the Centre’s population been the
same percentage mix for gender and CSC, in eight age groups, as the
national and Christchurch populations. The data were analysed for AN-
DRG categories and prices obtained from the Ministry of Health. Total
per capita expenditure on the Centre’s registered patients for 1996 and
1997 was calculated.

Results
The NHI data set for 10 174 patients was 86.5% of the total
enrolled Centre population. The Centre’s population was
lower than the national in its CSC percentages (27.3 v
40.1%), but higher for those over 65 years (15.6 v 11.7%).
Table 1 shows the standardised discharge rates per 1000 of
the Centre’s population for calendar years 1996 and 1997 by
age and total, compared with the national rates for the year
ending June 1997. Figures 1 and 2 also show these
comparisons which include Christchurch rates. For younger
populations, the ratios of rates for the Centre are similar to
national and Christchurch figures, but for the older
population, especially as rates for those over 75 years, were
markedly lower, particularly for bed-days.

8 December 2000 514



New Zealand Medical Journal8 December 2000 515

Table 1. Standardised discharge and bed-day rates/1000 of the
Centres population for 1996 and 1997 by age and total
compared with the national rates for 1996/97 and ratios of
rates for patients with CSCs as compared to those without.

Age group (years) 0-4 5-14 15-24 25-44 45-64 65-74 75-84 85+ Total

National discharge 398 68 130 145 138 311 475 606 178
rates/1000
CSHC discharge 351 68 147 152 129 227 400 442 160
rates/1000
Ratio of CSHC to 0.88 1.00 1.13 1.05 0.94 0.73 0.84 0.73 0.90
  national
Ratio of discharge 1.2 2.0 2.7 2.1 3.4 1.5 1.6 1.3 2.4
  rates with and
  without CSCs
National bed-day 1195 138 381 477 695 2032 4522 9937 874
rates/1000
CSHC bed-day 863 148 311 499 582 1868 3504 5190 664
rates/1000
Ratio of CSHC to 0.72 1.07 0.82 1.05 0.84 0.92 0.77 0.52 0.76
  national
Ratio of bed-day 0.8 2.8 2.2 2.4 4.1 1.4 1.6 1.5 3.4
  rates with and
  without CSCs

CSHC: Christchurch South Health Centre. CSC: community services card.

Tables 1 and 2, and Figure 3 show that the 31.2% patients
with CSCs had much higher proportions of inpatient/day
patient costs and especially bed-days. For HUHCs, the
proportional differences were even more marked, with 8.6%
of patients having 31.5% of discharges, 34.7% of costs and
42.4% of bed-days (Table 2, Figure 3). Analysis of the AN-
DRG diagnoses for patients with HUHCs who were
admitted showed no particular pattern. The commonest
conditions were chronic obstructive airways disease (5.5%),
rehabilitation (3.3%) and unstable angina (2.1%). Patients
with HUHCs were found at all ages, but the highest
proportion (25.6%) was among those aged over 65 years.

Table 2. Percentages of the Centres population with CSCs and
HUHCs showing the much higher than expected percentage
of discharges, inpatient/daypatient costs and bed-days for
these groups for 1996 and 1997.

Category Population Discharges Inpatient/ Bed-days
daypatient

(%) (%) costs (%) (%)

CSCs (%) 31.2 52.3 56.6 60.8
HUHCs (%) 8.6 31.5 34.7 42.4

CSC: community services card. HUHC: high use health card.

Analysis of referrals to specialist outpatients showed that for
37.5% there were no data source of referral. However, where
the source was known, only 35.8% were referred by the
Centre in 1996 and 1997, and this fell to 28.2% in 1998. It
appeared that a large majority of referrals were generated
within the secondary care system, including repeat visits and
internal referrals. Only 27.5% of attendances were first visit
patients, indicating a high rate of follow-up attendances. The
ratio of GP to specialist outpatient consultations was 10:1.

For the Centre’s patients attending the Emergency
Department, 31.9% had been referred by GPs. Attendances
were only 3% of total primary care consultations. Nearly
40% of patients were admitted.

Analysis of the waiting list data showed that 147 of the
Centre’s patients were on the CHL waiting lists, largely for
minor procedures. This is a rate of 14.9/1000, compared with the
national rate of 24.3/1000. Cataract removal was by far the most
frequent procedure, followed by laparoscopic cholecystectomy.
The calculated cost of clearing the waiting list, at the HFA’s
figure of $2447 per procedure, would be $35.4 per capita. The

Figure 2. Comparison of national (1996/97), Christchurch (1997/
98) and Christchurch South Health Centre (1996 and 1997) bed-day
rates/1000 population. CSHC: Christchurch South Health Centre.

Figure 1. Comparison of national (1996/97), Christchurch (1997/
98) and Christchurch South Health Centre (1996 and 1997) discharge
rates/1000 population. CHSC: Christchurch South Health Centre. Figure 3. Percentages of the Centres population with CSCs and

HUHCs as compared with percentages of admissions, costs and
bed-days, showing the much higher than expected levels for these
groups for 1996 and 1997. CSC: community services card. HUHC:
high use health card.
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calculated per capita cost of waiting list procedures undertaken
on the Centre’s patients per year was $83.2.

Data were obtained from Healthlink South for services
provided for mental health patients and elderly patients by the
Assessment, Treatment and Rehabilitation (AT&R) Unit.
These, in addition to inpatient/daypatient data, were included
within the figures presented in Table 1. AT&R services
included assessment, intervention and referral, and were costed
according to the HFA’s rates. Summarised figures are shown in
Table 3. Data were also obtained from the Centre for enrolled
patients who were in rest homes and long stay hospitals (long-
term care) as at September 1998. The costs of this care were
calculated from HFA figures and are shown in Table 3.

Table 3. Calculated per capita ($) and percentage expenditure on
the Centre’s population for primary, secondary and disability
care services for 1996 and 1997.

Category Per capita Percentage
expenditure ($)

GMS 44.7 4.4
Laboratory 20.8 2.1
Pharmaceutical 150.0 14.8
Practice nurse 9.5 0.9
Immunisation 0.9 0.1
ACC above GMS 10.0 1.0
Community support services 9.5 0.9
Total primary care 235.9 23.3
Specialist Outpatients 57.8 5.7
Emergency Dept 6.1 0.6
Inpatients all hospitals 476.2 47.0
Total secondary personal  health services 540.0 53.3
 Care of the elderly (AT&R) 15.9 1.6
Mental health services in community 68.6 6.8
Long stay care 152.3 15.0
Disability including mental health 236.7 23.4
Total primary and secondary 1012.7 100.0

GMS: general medical benefit. AT&R: assessment treatment and rehabilitation.

Table 3 summarises the overall expenditure per capita per
year, based on services provided in 1996 and 1997. All
inpatients/daypatients, including those with mental health
and disability diagnoses, are included in total secondary
health services. Disability services include non inpatient
services provided by the AT&R Unit, and mental health
services. The overall per capita expenditure was calculated to
be $1012.7, of which 23.3% was primary care including
community support services, 53.3% inpatient/daypatient
services and 23.4% non-inpatient disability services.

Discussion
This study highlights important issues and findings that need
discussion. Data used in the study were derived from sources
which, while limited at the time, have improved over the past
12 months. Limitations include denominator problems such
as an incomplete NHI set and uncertainties about the true
denominator with patients registered at the Centre possibly
receiving care from other primary care providers. Numerator
problems include uncertainty as to data on; patients receiving
community services and mental health services, casual patients
being treated at the centre and their expenditure for
laboratory and pharmaceutical services, and long-term care
services related to the Centre’s population. Data were not
available on the use of private sector services, including
surgical services or pharmaceutical and laboratory expenditure
generated by specialists, both public and private. Discharge
data were not available from the HFA for 1996/97 for
Christchurch, so the 1997/98 figures may not be directly
comparable and there may have been overlap in the periods.

Inpatient/daypatient rates were standardised to enable
appropriate comparability with national and Christchurch rates

for hospital utilisation. In previous studies, age and gender have
been used, but this study has shown that the CSC is a key factor
in utilisation. Standardisation might have been improved by
adding NZ Dep 964 as an alternative or additional factor to
allow for disadvantage, but data critical for this index (eg census
mesh blocks) were not available for this study.

The study demonstrates the importance of both the CSC
and the HUHC indicators of risk for hospital utilisation.
Analysis of consultations indicated that HUHC patients were
genuine high users of primary care services. No significant
disease category was apparent, suggesting that a complex mix
of disease and social factors determined their higher hospital
utilisation. Accordingly, disease management may not be the
right strategy to reduce acute hospital admissions.

This study demonstrated relatively low utilisation of
hospital inpatient services for the Centre’s older patients, even
after standardisation, especially in bed-days. This could be
due to good-quality management of older patients enrolled
with the Centre and the ready access the Centre has to
community support services provided by Health First. The
Centre also has a close relationship with Healthlink South’s
Health Care of the Elderly Service where older patients
needing hospitalisation are admitted in preference to the acute
hospital. Analysis of the Centre’s patients rate of rest homes
and long term care use showed this to be little different from
the Christchurch rate and is hence not an explanation of the
low rate of discharges in the elderly. Nevertheless, the
Centre’s hospital utilisation rates for all ages were still well
above those found in integrated care situations in the USA.5,6

The calculated overall expenditure per capita, both primary
and secondary, was just over $1000. Despite information
deficiencies, this figure appears to be well below overall per
capita national expenditure figures of over $1400 for 1996/
97.7 The Centre’s expenditure on primary care, especially
pharmaceutical and laboratory services, is below that expected
for similar populations. Total primary care expenditure,
including community support services, was only 23% of the
total. The per capita cost of clearing the elective surgical
waiting list for the Centre’s patients was only $35.4. This
figure might easily be found if overall expenditure were to be
managed from a primary care perspective, including the use of
specialist outpatient services.

Few attempts have been made in New Zealand to link
primary and secondary care utilisation and expenditure. The
first known study was of the Otumoetai Health Centre in
the early 1980s.7 A study undertaken by Tilyard et al in
1989/90 on a practice population in Dunedin also reported
on primary and secondary care utilisation and expenditure.8

This was followed by a study by Dovey et al showing that low
utilisation of primary care services, especially for larger families,
was associated with higher than average secondary care inpatient
utilisation and expenditure.9 The present project has shown
important links between primary and secondary care utilisation
and expenditure. It has pointed to ways of identifying and
reducing inappropriate secondary care, both outpatient and
inpatient. More research and development is needed to better
understand primary/secondary care inter-relationships and how
these might be better managed in the new district health boards.
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Variations in self-reported health status: results from a New Zealand survey
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Abstract

Aims. To report measures of the self-reported health of a
sample of the New Zealand adult population elicited using
the EuroQol Group’s EQ-5D questionnaire, and to
investigate variations in these measures, according to
respondents’ socio-demographic characteristics.
Methods. Personal health status questions were included
in a self-completed postal questionnaire mailed to a non-
stratified sample of 3000 New Zealanders, selected at
random from the electoral roll. 1350 questionnaires were
completed and returned. Each respondent rated their
health on the five EQ-5D dimensions- mobility, self care,
usual activities, pain/discomfort and anxiety/depression-
and assigned a global score to their profile.
Results. Pain/discomfort was the most commonly
experienced health problem, with 41% of all respondents
and 63% of over-70 year olds reporting moderate or

extreme problems. Just 4.5% of respondents reported
problems with self-care. Respondents were more likely to
report problems on each of the five dimensions and to have
a lower global score if they smoked, if they were
unemployed, a houseworker or retiree, and if their
education did not continue past the minimum school
leaving-age, or they did not have a degree or equivalent
qualification. Problems on all dimensions were more
common the older the respondent, and the global score
was lower for over-70 year olds than for younger people.
Neither the global score nor the incidence of problems on
any of the dimensions was related to sex or ethnicity.
Conclusions. The EQ-5D is a potentially useful
instrument for monitoring health in the New Zealand
context. Further research to explore its validity and
reliability, particularly for Maori, would be valuable.

NZ Med J 2000; 113: 517-20

‘Generic’ health state classification systems are useful for
comparing morbidity differences between population
subgroups, for assessing need across different clinical
areas,1 and for estimating Quality-Adjusted Life Years
(QALYs) for cost-utility analysis.2 A range of classification
systems exist.3 One that is in the public domain and is
widely used overseas4 is the EuroQol Group’s EQ-5D (see
the Group’s web-site www.euroqol.org). We report here
the results of using the EQ-5D to represent the self-
assessed health of a sample of the New Zealand adult
population, generated as part of a wider study relating to
valuation of health-related quality of life.

Methods
The EQ-5D defines ‘health’ on five dimensions: mobility, ability to
undertake self-care, to participate in usual activities (eg work, study,
housework, family or leisure), experience of pain or discomfort, and
anxiety or depression. Within each dimension there are three levels:
(1) no problems, (2) moderate problems, (3) extreme problems. These
three levels over the five dimensions describe 243 possible health
‘profiles’.

The EQ-5D instrument used in this study (available on request)
contains questions on both self-reported health and health state
valuation (the latter for use in our aforementioned wider study).
Respondents were first asked to report any health problems they have
‘today’ in terms of the dimensions and levels described above. On a
second page, they were asked to indicate how ‘good or bad your own
health is today’ by placing a mark on a visual analogue scale (VAS) with
‘best imaginable health state’ (a score of 100) at the top and ‘worst
imaginable health state’ (0) at the bottom. This provided the ‘global
score’ for the respondent’s profile. The VAS endpoints are idiosyncratic
constructs for respondents; the ‘best imaginable health state’ need not
correspond to no health problems on the five dimensions and the ‘worst
imaginable health state’ need not be ‘dead’.

Respondents also provided information on their socio-
demographic characteristics, which formed the basis for our

exploration of health profile and global score differences by
population sub-groups. More health problems were, a priori,
expected to be reported with increasing age, by those without
education beyond the minimum school-leaving age, the unemployed,
by smokers,1 and by Maori.5 As well, we sought to gauge whether
Maori and non-Maori differ in their perceptions of the instrument
itself. Conceptualisations of health are known to differ between these
ethnic groups,6 but the affect of this on EQ-5D self-assessments of
health is, as yet, unknown. Although the reliability and validity of
the instrument has been investigated overseas,4 this has not been
done for New Zealand.

The questionnaire and a covering letter were sent to 3000 adult New
Zealanders randomly selected from the electoral roll, in January 1999,
followed two weeks later by a reminder. The sample was representative of
the New Zealand adult population in terms of Maori/non-Maori
composition, sex and age.

Statistical analysis was performed using SPSS. Differences between
sub-groups in the health profiles were tested via χ2 tests, including a
Mantel-Haenszel test for linear association. Sub-group differences in
global scores were tested using t-tests, one-way ANOVA and Duncan’s
Multiple Range post hoc test. The combined effects of the
sociodemographic characteristics on global scores was explored using
multivariate ANCOVA.

Results
Of the 3000 questionnaires posted, 280 (9%) were
returned as ‘addressee no longer residing’ at that
address. Of those who received them, 1350 (50%)
completed and returned their questionnaires. Table 1
reports the characteristics of the respondents and, where
comparable, the characteristics of the 1996 New Zealand
Census.7 The sample had a higher proportion of females,
over-40 year olds, Pakeha or Europeans and non-
smokers than the Census.

Table 2 reveals that three-quarters of respondents
thought that the way in which ‘health’ was described in
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Figure 1. Global scores of respondents.

the questionnaire covered all aspects of their health that
were important to them, and that there were no
differences between Pakeha or European, Maori, and
‘other’ ethnic groups. In answer to the follow-up question
“If you ticked ‘no’, please tell us what other aspects of
health are important to you?”, the concept of spiritual
health, for example, was raised as frequently by non-
Maori as Maori.

Respondents’ experiences of problems on the EQ-5D
dimensions are reported in Table 3. Least frequently
reported were problems with self-care: 95% reported no
problems on this dimension. Most common was pain/
discomfort: 38.5% were experiencing moderate, and 2.1%
extreme, problems on this dimension. About half reported
at least some problem on at least one dimension. Because
of the small numbers reporting extreme problems on each
dimension, they were combined with respondents
reporting moderate problems in the following sub-group
analyses. Figure 1 presents a bar chart of respondents’
global scores, (mean 80.8, SD 15.7).

Table 1. Respondents (and percentages) with particular socio-
demographic characteristics and comparable 1996 Census
statistics.

Sample 1996 Census
n=1350 (%) %

Sex:
Female 753 (55.8) 51.8
Male 573 (42.4) 48.2

Age:
18-29 years 168 (12.4) 24.7
30-39 237 (17.6) 22.0
40-49 264 (19.6) 18.9
50-59 239 (17.7) 13.1
60-69 216 (16.0) 10.2
≥70 224 (16.6) 11.0

Ethnicity:
European or Pakeha 1127 (83.5) 76.8
Maori 124 (9.2) 10.3
‘other’* 99 (7.3) 8.2

Smoking Status:
Current smoker 186 (13.8) 22.3
Ex-smoker 433 (32.0) 21.3
Never-smoker 694 (51.4) 48.7

Main Activity:
Employed/self-employed 742 (55.0)
Retired 311 (23.0)
Houseworker 155 (11.5)
Studying 57 (4.2)
Seeking work 22 (1.6)
Other 30 (2.2)

Education:
Did your education continue
after the minimum school-
leaving age?                      Yes: 933 (69.1)

Do you have a degree or
equivalent professional
qualification?                    Yes: 499 (37.0)

* ‘other’ means neither Pakeha/European nor Maori. Not all categories sum to
n=1350 nor all percentages to 100 as respondents for whom a response was not
recorded are not reported here.

Table 2. Responses (and percentages) to the question “Do you feel
that the way of describing ‘health’ in this questionnaire
covers all the aspects of your health that are important to
you?”, by ethnic group.

Pakeha or European Maori ‘other’

Yes: 802 (73.7) 92 (76.7) 50 (74.5)
No: 286 (26.3) 28 (23.3) 17 (25.4)

Table 3. Respondents (and percentages) reporting problems in each
EQ-5D dimension.

EQ-5D dimension: Moderate problems Extreme problems Moderate or
extreme
problems

Mobility 241 (19.6) 4 (0.3) 245 (19.9)
Self-care 50 (4.1) 5 (0.4) 55 (4.5)
Usual Activities 258 (21.0) 11 (0.9) 269 (21.9)
Pain/discomfort 471 (38.5) 26 (2.1) 497 (40.6)
Anxiety/depression 254 (20.9) 10 (0.8) 264 (21.7)
Any dimension* 614 (49.0) 42 (3.2) 638 (49.0)

*Although totals for each row are consistent, the total number reporting any
problem on any dimension is not the sum of the corresponding columns for
‘moderate’ and ‘extreme’ problems, since any two dimensions are not mutually
exclusive.

Health and socio-demographic factors - univariate
analysis. As reported in Table 4, there were strong statistical
relationships (p<0.001) between increasing age and problems
on most dimensions. The exception was anxiety/depression,
although rates of reported problems increased gently with age
except for the 50-59 age group, and a Mantel-Haenszel trend
test suggests a linear association between these variables
(p<0.005). Over half of the over-60 group report being in
moderate or extreme pain/discomfort. Notwithstanding these
strong relationships between age and health problems, the
mean global score for self-reported health (Figure 2) was
remarkably constant over the 30-59 range, declining slightly
for the 60-69 group and more strongly for the ≥70 group
(ANOVA p < 0.001). According to Duncan’s multiple range
test, the ≥70 group’s global score was significantly different
from all other age groups (p<0.05), and there was no
difference between the global scores for other age groups.

Table 5 reports the rates of moderate or extreme problems
on each dimension and mean global scores for different
respondent sub-groups distinguished by the other socio-
demographic characteristics. χ2 tests indicate there were no
significant differences between males and females on most
dimensions, although significantly more females than males
reported problems with anxiety/depression. A t-test revealed
no significant difference between global scores for males and
females. Between the three ethnic groups there were no
statistically significant differences, either in the incidence of
problems on all five dimensions or in their mean global
scores.

Rates of reported problems were higher on all dimensions
for smokers and ex-smokers than for those who had never
smoked. One-way ANOVA indicated that the mean global
score was significantly different between groups on this
variable (p < 0.001). Duncan’s multiple range test indicated
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that the global score for those who have never smoked was
significantly lower than for both current and ex-smokers, but
there is no statistically significant difference between the
latter two groups.

On all dimensions, the incidence of problems was highly
statistically different across sub-groups distinguished by
main activity. ‘Other’ activities had the highest rates
(however, this category constituted just 2.2% of
respondents). The next highest rates were for people seeking
work, houseworkers and retirees (the latter obviously
confounded with age), while workers and students had the
lowest incidence.

Respondents whose education did not continue beyond
the minimum school leaving-age and respondents without a
degree or equivalent professional qualification had
significantly higher rates of problems on all five dimensions.
Multivariate analysis of global scores. The combined
effects of the socio-demographic factors on the global score
were investigated using ANCOVA. An initial specification
included age as a covariate and sex, education past minimum
school leaving-age, smoking status, main activity and
ethnicity in the main effects model (the latter two as nominal
variables). Main activity and smoking status emerged as
significant influences on the global score (p < 0.001). Sex and
ethnicity were not significant (in agreement with the
univariate results); nor were education and age. However,
when the age variable was respecified as age groups (rather
than years), it was significantly and inversely related to the
global score (p < 0.05), a result presumably driven by the
significance of the ≥70 group.

Discussion
The data used in this paper were generated from a wider
study that sought valuations of more than a dozen
hypothetical health states. Consequently, the responder
burden imposed by the overall questionnaire is much
greater than for the relatively simple health profile and
scoring exercise alone - hence the 50% response rate is
not surprising. One possible consequence is that
respondents are not representative of the New Zealand
population. For example, the small percentage of
smokers (13.8%), compared to the Census (22.3%),
suggests that the survey respondents may, in general, be
healthier.

An unexpected finding was the EQ-5D’s failure to detect
differences in the profiles or global scores between Maori
and non-Maori - a finding clearly at odds with relatively
unfavourable Maori morbidity and mortality statistics
reported elsewhere.5 This cannot be explained as arising
from differences in the groups’ perceptions of the EQ-5D’s
adequacy, a possibility we tested for and rejected. However,
it is possible that the representativeness of Maori
respondents was compromised by various factors, such as the
electoral roll sampling frame, the response rate and the
questionnaire being exclusively in English. On the other
hand, Maori are a diverse people8 and crude Maori/non-
Maori group comparisons of the type reported here are
arguably of limited validity.

Our results may be compared with those of Kind et al
for the UK.1 In both studies, relatively high rates of pain
and discomfort, especially for the elderly, are common,
and increasing age is associated with increasing experience
of problems with mobility, self-care and usual activities.
Whereas the UK global scores decline steadily with age,1

the New Zealand scores only begin to decline at 60-69
years, and only significantly so for those ≥70 (Figure 2).

A surprising finding here, therefore, is that while
problems on the EQ-5D dimensions increase
systematically with age, global scores are relatively
constant (except for the oldest age group). How to
reconcile these results? One possible explanation centres
on respondents’ perceptions of the VAS endpoints
between which they indicate how ‘good or bad your own
health is today’. Do respondents interpret 100 - ‘the best
possible health state’ - to mean “for someone like me (ie,
of my age)” or “the best possible health state that anyone
might enjoy?” If the former, then perhaps older
respondents resign themselves to more health problems
(captured by the health profile), and hence have lower
expectations than younger people of what for them
constitutes the ‘best possible health state’. Therefore,
even though older people experience more health
problems, their assessment of their health relative to ‘the
best possible’ remains relatively high.

Logically, this speculation extends to all comparisons of
global scores reported in this paper. That is, can two
individuals with the same scores, but with different (and
unknown to researchers) views of what the ‘best’ (100) and

Figure 2. Mean (and 95 percent confidence intervals) self-rated
global score for health status of respondents by age.

Table 4. Respondents (and percentages) reporting moderate or extreme problems in each EQ-5D dimension, by age group.

Age group (years)
EQ-5D
dimension: 18-30 30-39 40-49 50-59 60-69 ≥70
Mobility 8 (4.9) 23 (9.9) 25 (9.5) 44 (18.7) 57 (27.4) 110 (50.0)
Self care 2 (1.2) 3 (1.3) 4 (1.5) 13 (5.6) 13 (6.3) 24 (11.3)
Usual activity 15 (9.1) 25 (10.7) 36 (13.7) 47 (19.9) 63 (30.4) 106 (48.2)
Pain/discomfort 34 (21.3) 61 (26.3) 83 (31.8) 106 (45.3) 113 (54.6) 137 (62.6)
Anxiety/depression 26 (15.9) 45 (19.4) 53 (20.5) 45 (19.3) 53 (25.9) 56 (26.5)
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‘worst’ (0) possible states are which contextualise their
scores, properly be regarded as having the same health
status? Without a common reference point, comparisons of
global scores across individuals and sub-groups (as in Table
5) may be problematic.

Nonetheless, as demonstrated in this paper, the EQ-5D
is a potentially useful tool for measuring the health status
of New Zealanders, although further research is required
to test the reliability and validity of this instrument for
New Zealanders. In particular, the extent to which the
components of ‘health’ represented in the descriptive
system are meaningful to Maori, merits further
exploration.
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Table 5. Percentage of respondents with moderate or extreme problems in each EQ-5D dimension and mean global scores, by socio-
demographic characteristics.

Socio-demographic Global
characteristics EQ-5-D dimension score

Mobility Self-care Usual activities Pain/discomfort Anxiety/depression (mean)
% % % % %
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Female 19.7 3.8 21.9 41.0 23.9 81.2
Male 20.2 5.2 21.2 40.2 18.0 80.4

p-value: ns. ns. ns. ns. 0.01 ns.

Ethnicity:
European or Pakeha 20.3 4.5 22.7 40.8 21.2 80.9
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‘other’ 17.5 5.3 20.6 41.1 23.7 80.7
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Smoking status:
Current smoker 21.0 8.2 27.3 45.6 32.2 77.4
Ex-smoker 28.5 5.2 27.4 50.8 22.5 79.5
Never-smoker 13.8 2.7 16.1 32.5 18.1 82.6

p-value: <0.001 0.002 <0.001 <0.001 <0.001 <0.001

Main Activity:
Employed/self-employed 9.8 0.8 11.2 29.7 16.0 83.9
Retired 41.0 10.7 40.8 64.1 28.6 75.9
Houseworker 21.2 4.0 26.5 42.3 23.6 81.3
Studying 9.1 0 10.9 25.5 23.6 79.6
Seeking work 18.2 9.1 18.2 50.0 45.5 76.9
‘other’ 60.7 33.3 71.4 78.6 50.0 59.8
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Education:
Did your education Yes: 16.7 3.3 18.8 36.6 19.7 81.7
continue after minimum No: 27.7 7.1 28.0 50.3 25.6 78.7
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Several studies to date have shown that the practice of evidence-based medicine can reduce death rates among patients by 20 or
25%. For instance, in one North American study of the care of patients with stroke, doctors practising evidence-based
medicine were much more likely to use certain drugs and provide special care, and their patients were about 20% less likely to
die in the next six months. And in another study of the care of patients who’d had their fist heart attack, doctors practising
evidence-based medicine were more likely to follow certain treatments, and patients were 25% less likely to die in the next few
months. Conversely, a study of carotid surgery showed that when doctors don’t follow evidence-based indications for surgery
the postoperative rate of stroke and death in the next 30 days is about three times what we’d expect if only patients requiring
surgery were operated upon.

Professor David Sackett of the Oxford Centre for Evidence-based Medicine. Odyssey 2000; 5: 54.
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Bilateral femoral artery thrombosis in nephrotic syndrome

Paul Holt, Physician; Jan Swinnen, Surgeon, Grey Hospital, Greymouth.

NZ Med J 2000; 113: 521-2

In 1948, Addis drew attention to the increased incidence of
venous thrombosis in patients with nephrotic syndrome.1 It is
now recognised that nephrotic syndrome is associated with a
hypercoagulable state, and that venous thrombosis occurs in 10 -
40% of patients.2 Arterial thrombosis is rare, and is seen mainly
in children.2 There have been only six cases of lower limb arterial
thrombosis reported in adults with nephrotic syndrome, with loss
of life or limb in four.3 We report a man with bilateral femoral
artery thrombosis associated with nephrotic syndrome who had a
successful surgical thrombectomy.

Case Report
A 58 year old European male was admitted with acutely
ischaemic legs. Thirteen years prior to admission he had
presented with nephrotic syndrome; a renal biopsy showed
minimal change glomerulonephritis. He was treated with
steroids with remission of symptoms and proteinuria. Four
months later, steroids were discontinued and his nephrotic
syndrome relapsed. At that time, he had four episodes of left
sided weakness and dysphasia each lasting 20 minutes. CT
scan showed an infarct in the right cerebral hemisphere. His
plasma fibrinogen was ‘grossly elevated’; platelet count was
385 x 109/L and there was abnormal platelet aggregation. He
was anti-coagulated for six  months.

Over the next three years, his nephrotic syndrome relapsed
ten times and he had two courses of cyclophosphamide, as
well as repeated courses of steroids; there were no further
vascular complications. After the tenth relapse, he was given
chlorambucil, which produced a long term remission until five
days before admission. He had stopped smoking on diagnosis
of the nephrotic syndrome, but was troubled with chronic
cough and bouts of winter bronchitis.

Five days before admission he noted oedema; 24 hour urinary
protein excretion was 10.6 G with plasma creatinine 0.08
mmol/L and blood pressure 130/85; steroids were commenced.

The day before admission, he developed severe pain in the
left leg which became hypoaesthetic and cold. Over the next 24
hours, the leg became increasingly painful, cold and paralysed.
Shortly before admission, his right leg became painful and cold,
at which point he presented to the casualty department.

On examination, he was in severe pain, pulse 88/min and
regular, BP 110/90. His left leg was pulseless, white, mottled
and very cold, up to and including the groin and buttock.
The leg was completely anaesthetic and paralysed. The right
leg had a good femoral pulse but no distal pulses, nor was
there any flow on Doppler examination. The leg below the
knee was cold and white.

Investigation showed haemoglobin 188 g/L, neutrophil
count 10.3 x 109/L, platelets 168 x 109/L, plasma creatinine
0.11 mmol/L, urea 12.1 mmol/L, serum albumin 17 g/L and
creatinine kinase activity 112 u/L. The ECG was normal;
subsequent echocardiography showed normal valves, normal
left ventricular function and no intracardiac thrombus.
Abdominal ultrasound was normal.

He was given analgesia, and under spinal anaesthesia,
bilateral thrombectomy was performed. The left common
femoral, profunda femoris and superficial femoral arteries

were pulseless and full of thrombus, although the vessel
wall was soft with no evidence of atherosclerosis. The
artery was opened and a considerable amount of thrombus
was retrieved on three proximal passes of a Fogarty
catheter. Large amounts of organised thrombus were
extracted by distal passage of the catheter. On the right
side, the common femoral artery contained old thrombus
but was pulsatile; again extensive distal thrombus was
removed using the Fogarty catheter. Fasciotomy was
performed for decompression of the left leg. At the end of
the procedure, good foot pulses were present and
perfusion of both legs was restored. Anticoagulation with
heparin was begun.

His post operative course was stormy with gross oedema
and serum albumin falling to 7 g/L. There was scrotal
haemorrhage, ascites and ileus, bilateral pneumonia, acute
polyarthritis and a pseudomonas infection of the left groin
wound, but eventually he made a full recovery. The
nephrotic syndrome remitted on steroids and he was
discharged on warfarin with normal circulation in his legs
and full return of function.

He had a further relapse of nephrotic syndrome six
months later, but a course of chlorambucil produced a
remission which has lasted for three years. Once in
remission, warfarin was discontinued; one month later
coagulation studies showed platelets 168 x 109/L, thrombin
clotting time 21 sec, antithrombin III 84%, protein C 112%,
protein S 89% and plasminogen 96%. Neither lupus
anticoagulant nor Factor V-Leiden was detected.

Discussion
The aetiology of the hypercoagulable state in nephrotic
patients is complex, and in general is directly related to the
degree of albuminuria and hypoalbuminaemia.4 Elevated
fibrinogen concentration is a consistent finding,2 and may
contribute to hyperviscosity, which can be exacerbated by
hypovolaemia and diuretic therapy.4 Plasma levels of Factors
V, VIII and XIII are increased,5 probably due to increased
hepatic synthesis, while levels of Factor XII are decreased,
most likely because of intravascular consumption.2

The natural anticoagulant protein Antithrombin III is lost
in urine and synthesis is increased.6 About 30% of nephrotic
patients have decreased plasma concentration of
antithrombin III,2 and a correlation between renal vein
thrombosis and low antithrombin III levels has been
reported.5 Protein C concentration is increased, and protein
S decreased.2 Thrombocytosis is occasionally seen in the
nephrotic syndrome.5 Platelet aggregation is enhanced,
which may be due to increased thromboxane A2 synthesis,
hypercholesterolaemia and increased plasma fibrinogen and
von Willebrand factor.7

Fibrinolysis is depressed in nephrotic syndrome because of
reduced plasminogen binding to fibrin.2 Lipoprotein (a) is
markedly elevated8 and this acts as a fibrinolytic inhibitor.2
There is a suggestion that steroid therapy may increase
thrombotic risk.9

While the mechanism of hypercoagulability in nephrotic
syndrome is complex and not fully understood, the

CASE REPORT
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occurrence of thrombosis is well documented. Renal vein
thrombosis is seen in about 20% of patients,4 particularly in
association with membranous and membranoproliferative
glomerulonephritis. Deep venous thrombosis of the legs is
reported in about 20% of nephrotic patients.2,4

Arterial thrombosis is much less common. Pulmonary
artery thrombosis has been reported only in children,9 and
femoral artery thrombosis in children has been seen after
femoral venepuncture.9 Coronary and mesenteric artery
thrombosis have been reported in adults,9 as has cerebral
artery thrombosis.2,10

Femoral artery thrombosis in adults with nephrotic
syndrome is rare, a recent review finding only six cases in the
literature.3 A further recently reported case had an associated
familial thrombophilia due to factor V Leiden.11 The outcome
has been poor, with three patients needing amputation and
one other patient dying. The surviving patients have been
treated with surgical thrombectomy and anticoagulation.

It is noteworthy that our patient had a cerebral infarction,
presumably thrombotic, during the first relapse of nephrotic
syndrome, thirteen years before the episode we report.
Limited coagulation studies were done at that time which
showed ‘elevated fibrinogen and increased platelet
aggregation.’ His femoral artery wall was noted to be free of
atheroma at surgery, and it seems likely that his cerebral
thrombosis was also related to hypercoagulability, due to his
minimal change glomerulonephritis. He had ten relapses of
nephrotic syndrome (in none of which was he
anticoagulated) before further thrombotic symptoms
occurred. One previously reported patient had femoral
artery, carotid and middle cerebral artery thrombosis in the
same fatal episode.10

We recommend thrombectomy and anticoagulation for
limb ischaemia in nephrotic syndrome. We also recommend
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Amongst the most significant problems to confront adult mental
health services are, firstly, how to provide sufficient acute beds,
and secondly, how to evaluate different service models.

Because of the multiple relevant variables and the pressures
to provide according to both needs and demands, models of
service delivery, as opposed to specific treatments, appear
rarely to be evaluated by randomised controlled trials. The
more common technique, and very much a second best, is to
use historical controls. An alternative is to use groups matched
on as many of the variables as possible, and to apply critical
inspection of the available data.1 The data reported in this
paper can be seen as following that former methodology.
However, because the results are so dramatic, and are
consistent with some other published reports,1,2 we consider
the developments at Health Waikato should be available for
others to critique or choose to emulate.

The Adult Mental Health Service model in operation at
Health Waikato is similar to one first developed at West
Morton (Queensland) and which is associated with a

dramatic reduction in acute inpatient bed requirements.
That Australian service commenced in its present form
approximately five years ago and was awarded the gold
medal for the best-integrated mental health service in
Australia and New Zealand at the 1999 THEMHS
Conference in Melbourne.3,4

A recent review of South East Queensland’s Psychiatric
Services, prompted by an apparent adult acute bed crisis,
found essentially that the only services which appeared able
to cope adequately with the numbers of acute beds provided,
had a similar model of service delivery.2

The Scene
Health Waikato Limited, a Hospital and Health Service
(HHS), delivers to a population of approximately 320 000
people, of whom 20% are Maori. The service deals with all
the usual general mental health issues. Three
multidisciplinary teams service the Hamilton urban area.
They are resourced on the basis of twenty FTE and fifteen

the use of anticoagulation in subsequent nephrotic relapses
in patients who have had arterial thrombosis, in view of the
hypercoagulability associated with nephrotic syndrome. This
is the approach suggested by other authors,2-5 although there
are no prospective studies.

It is not known whether prophylactic anticoagulation is
appropriate in adult nephrotic patients,2 although it has been
suggested that patients with nephrotic syndrome secondary to
membranous nephropathy (which is particularly strongly
associated with thrombosis2) would benefit.12 Prospective
studies of antitcoagulation in nephrotic syndrome are needed.
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acute beds per 100 000 total population, with some variation
for specialist FTE such as Dual Diagnosis and cultural
(Maori) workers. The approach is aimed at maximising
supporting people in their own social environment
throughout all phases of their disorders. Patients are admitted
when that is seen as providing potential therapeutic gain.
These beds are managed by the same team which treats the
patient in the community. Thus, the hospital is not seen as the
key resource from which all other programmes emanate.

In addition to this clinical service, the non-government
organisation (NGO) sector provides a range of residential,
meaningful activity and day programmes. Integration with
the NGO sector has been slow to develop. The contribution
they make to reduced inpatient utilisation is likely to be
significant but did not change over the period of this study.

Amongst the characteristics of the region is the diverse
geographical distribution of the population, with many isolated
areas which are serviced by predominantly two rural teams, but
the bulk of the population lies within a one-hour drive of
central Hamilton. A major challenge for the service is the very
high proportion of Maori who are heavy service users.

For decades, psychiatric services had been provided from
Tokanui Psychiatric Hospital, about 40 km south of Hamilton.
In more recent years, there was an inpatient acute ward at
Waikato Hospital, which augmented the Tokanui acute
services.  Closure of Tokanui in 1997 transformed the service
from a total of 134 adult beds, of which 66 were conceptualised
as acute, to the present model which has 54 adult acute beds
(including ten intensive care, plus four for Tauranga) and
thirteen rehabilitation/step-down beds collocated in a purpose
built facility on the main Waikato Hospital site.

The new service combines the effective components of
inpatient and community care, where the same clinical team
delivers treatment in both hospital and community settings
as a means to ensure a consistent treatment approach and to
maximise continuity of care. Integration is the term which
currently describes this service approach and it remains a key
imperative for mental health service development in New
Zealand.5-7

A seven-day-a-week 24-hour Community Assessment and
Treatment Team (CAT) and a five-day-a-week extended
hours Mobile Intensive Treatment Team (MIT) provide
intensive treatment and acute crisis services (Note: CAT
corresponds to PACE, and MIT to PACT in recent British,
publications4). These services are staffed by each of the three
geographically defined Hamilton Urban Teams and work in
collaboration with their colleagues within the broader team.
This ‘matrix’ arrangement ensures the integrated
functioning of the teams. For instance, every team meeting
has representatives of CAT and MIT present, which ensures
that failures through communication barriers are minimised.
The two rural teams emulate this model, albeit through a
more mixed approach, which sees each key-worker
performing first line CAT and MIT functions in addition to
their general clinical casework responsibilities.

Features of these two specialist service components are:
limited provision of crisis respite as an alternative to
hospitalisation, intensive case management, smaller
caseloads, extended hours capability, improved ability for
liaison with general practitioners and community NGO
groups, and the ability to be highly mobile.

The crisis intervention component of the service is
effectively the entry point for most cases. People presenting
in distressed states are assessed on a 24-hour basis, generally
without delay. Assessments are conducted by a multi-
disciplinary team of clinical professionals who aim to define
the specific needs of the individual and their lack of social
network support that apparently contributed to the crisis.

These needs are then met immediately with intensive
social support and clinical interventions. This may include
assistance in resolving major stresses, other clinical or
medication interventions, or finding suitable accommodation
in the community. Some respite care options are available as
an alternative to admission for those who cannot return to
their normal accommodation and who require frequent
supervision or oversight until their crisis resolves. In
practice, though, these options were rarely used over the
period of this study.

The major advantages appear to be in the manner in
which patients are assisted to carry on their every day roles
in the community and helped to resolve stresses thought to
be contributing to the current crisis. However, it is clear that
this highly individualised approach is labour intensive and
requires substantial coordination among the members of the
crisis team. Although research data suggest that many
admissions to hospital can be avoided or shortened, there is
relatively little evidence of added benefit in reductions to
impairment, disability or handicap for this, or for more
traditional approaches, when they are compared.8

The Facts
Utilisation of hospital beds at Health Waikato has fallen
since the introduction of the new integrated model of service
delivery in 1997. Table 1 shows objective quantitative data
for the last six months of each of the three years 1996, ‘98
and ‘99. During 1997, the old model of service delivery was
in transition from Tokanui. It is intended particularly to
emphasize the effect of the new service model on the
percentage of adult acute beds occupied, since that is often
seen as a major problem with psychiatric services. By the end
of 1998, the new model of service had commenced but was
only partially implemented. By the end of 1999, virtually all
components of the model were operating.

Table 1. Percent occupied adult acute beds and supportive data.

July-Dec Total Acute Average IPC Person Actual FTE Service Model
Beds Percent Days Staff

Occupied (Community)

1996 66 93.8 3887 67.1 “Old”
1998 50 85.0 2121 91.6 New (Partial)
1999 50 69.1 1764 100.5 New (Evolved)

IPC: intensive psychiatric care.

The Table shows that despite a drop in acute bed numbers,
paralleling implementation of the integrated community
based service model and the progressive implementation of
full mobile assertive outreach (MIT and CAT) capacity, the
average bed occupancy dropped noticeably.
Correspondingly, the number of community FTE has
increased by an additional 35 positions. The reduction in
intensive psychiatric care bed days between 1996 and the
end of 1999 may be a ‘quality’ performance indicator. It
must be noted that four of these intensive psychiatric care
beds are primarily supplied to another HHS - Pacific Health
Care in Tauranga which controls admission and discharge.
The use of these beds, while reflected in the data above
would further improve the Health Waikato Limited results
if these admissions were removed.

Table 1 clearly illustrates a reduction in average occupancy
over a three-year period. Obviously, there may be a number of
variables contributing to this situation, which are beyond our
control to measure. However, the results are consistent with
previous research, which has seen a reduction in hospitalisation,
or hospital usage, where integrated services have been
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established in association with a range of accommodation and
support services through the NGO sector.1,9,10

In particular, it should be noted that closure or downsizing
of other major psychiatric hospitals in New Zealand cities,
and the development of assertive crisis teams has not been
associated with equivalent reductions in bed utilization, so
the findings are unlikely to be simply a manifestation of the
“Hawthorn effect”.

Conclusions
The Health Waikato experience emulates that of the
West Morton Integrated Mental Health Service, where
reduced inpatient utilisation has been attributed to service
integration. Health Waikato similarly attributes their
success to three basic features. Firstly, implementation of
a service model which combines the effective components
of inpatient and community care into a ‘tight-seamless’
model of patient care which eliminates the need for inter-
team communication. Secondly, the specialist provision of
CAT and MIT functions which assess the value of
hospitalisation or continued hospitalisation versus
supportive intensive treatment in the patient’s own home
or an alternative community setting. Thirdly, the
existence of a significant but limited range of community

NGO service options, including housing for patients with
intensive, high support needs.
The question that must surely be asked is: “Can we afford to
demand more empirical evidence for service design efficacy and
efficiency, in the light of such dramatic results, and in the presence
of such apparently overwhelming problems in many of our New
Zealand mental health services?”
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