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A change of course for tertiary education

Bryan Gould, Vice-Chancellor, University of Waikato, Hamilton.

EDITORIAL

No government, it seems, feels comfortable until it has set
up a working party, task force, or commission to look at the
issues confronting tertiary education in New Zealand. True
to form, our new government has established a Tertiary
Education Advisory Commission which is soon to begin
work. But, if the new Commission is to go beyond the work
of its many predecessors, what task should it be set? What
questions should it be asked which have not already been
answered by other inquiries?

There is, after all, little point in asking the commission to
draw up a set of goals. That has been done countless times
already and amounts to little more than the construction of a
wish list. Any one of us could jot down such goals on the
back of an envelope. The list would obviously include, as
every such list always does, first-class teaching, world-class
research, participation levels which place us near the top of
OECD countries, equity of access, attention to
biculturalism, and so on - all highly desirable but meaning
little unless they are related to some indication of willingness
to provide the necessary resources.

At first sight, the new Commission promises little better
than its predecessors in this regard. Issues of resources are
specifically excluded from its terms of reference. The
situation may not, however, be as unpromising as it seems.
The Education Select Committee has announced that it will
conduct an inquiry into the resourcing of tertiary education.
It may be that if the outcomes of both inquiries - by the
Commission and the Select Committee - run in parallel and
are read together, we might at last get some indication of
how desirable ends can be linked to practical means.

This is not before time. Over the last decade, funding per
student has fallen so sharply and fees have risen so steeply
that the deterrent effect on the numbers in New Zealand
going on to university - and into tertiary education generally
- is now unmistakable. As a result, we are failing to educate
our population to the level being achieved by most of our
economic competitors in East and South East Asia.

But it is not only numbers which have been affected by
government policy. It is quality as well. An Australian
graduate will have had 50% more resources spent on his or
her university education than a New Zealand graduate. New
Zealand universities might use their resources more
efficiently (as I believe they do) but a disparity in resources
of this size must affect quality. There are already worrying
signs that a growing number of students at graduate and
even undergraduate level cross the Tasman for what they
perceive to be a better and cheaper education.

The threat to tertiary education in New Zealand is
intensified by the current talk about concentrating our
resources on just two or three elite research universities
which would carry the responsibility for the nation’s
research effort. The first point to grasp about this suggestion

is that a university which is not funded to carry out research,
and which therefore does not do so, cannot claim the status
of a university in the international academic community.
This bright idea is, in other words, really a prescription for a
large polytechnic sector and a small university sector of just
two or three universities for the whole of New Zealand - a
country which is not manifestly over-provided with
university education.

This further narrowing of an already dangerously narrow
research base would be exactly the wrong remedy for our
ills. The present government has - fortunately - recognised
that washing its hands of any responsibility for our research
effort has its limitations, but there are grave dangers in
jumping straight to the opposite extreme of adopting an
overly prescriptive approach.

Government’s responsibility is surely the broad and
general one of ensuring that our community invests a proper
share of our resources in higher education - both research
and teaching. In the end, it doesn’t matter - except to
ideologues - whether this is done through the public or the
private purse. The test should be the purely pragmatic one
of what works best.

It so happens that New Zealand has traditionally funded
tertiary education from the public purse, in the belief that
tertiary education - like all education - delivers a public
benefit and is best secured by public funding. It is perfectly
possible that we could - over time - adopt a different model,
more like the American one, in which students and others
buy the various outputs of tertiary education in the market-
place. But there are good practical and social reasons to
suppose that this would not happen overnight and might
never deliver the assurance of desired participation levels
and the other outputs which we want as a community.

In the research area, the outcome government should seek
is the development of a deep, rich and fertile seedbed of
highly educated people whose scholarship and creativity will
then generate the research outcomes we need. If we need a
rich and diverse flora, it would be perverse to settle for a few
potted palms in the form of a couple of ‘elite’ research
institutions which would monopolise the available resources.

Those who support the concentration of resources in a
prescriptive fashion profess to be in favour of innovation, but
the strategy is essentially risk-averse. It suggests that research
will be funded only for known and prescribed outcomes. This
is to fly in the face of all that we know about the essence of
scholarship and research - that it is a voyage of discovery
whose most valuable outcomes are often the least expected.
This is the seminal idea which has underpinned so much of
human progress over the last half-millennium. To concentrate
resources on ‘two or three elite institutions’ is to fly in the
face of this truth and would fatally undermine the creativity
and diversity we desperately need.
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It doesn’t take a genius either to twig that when ‘two or
three’ centres are proposed, the bureaucratic mind thinks
immediately of Auckland, Wellington and the South Island.
Can we afford in this cavalier fashion to overlook some of
our most valuable research resources, in centres such as my
own at the University of Waikato?

Waikato University has a research record which rates well
by comparison with the country’s other leading research
institutions. Our research income is greater than that of
Canterbury and Victoria Universities combined. Our success
in attracting public funding from contestable funds puts us -
on a per capita basis - at the top of the list. We have
established important projects and links with Crown Research
Institutes like Landcare and Niwar on our own campus and
with neighbours such as AgResearch. We undertake major
research projects for the private sector. It is estimated that
20% of the country’s research scientists are located on or near
our campus - to say nothing of our leading role nationally in
research in social sciences and law. Would it make sense to
break up this ‘cluster’ which has so much value, both actually
and potentially, for our national research effort? Surely not.

This country does indeed have a bright future, provided
we avoid silly mistakes. As this Journal pointed out in its
Editorial article of 12 May,1 university education in
general and medical education in particular have both
been jeopardised by the “faster, better, cheaper” mentality

of the kind which has brought the American NASA
project to the brink of disaster. We have a smaller-scale,
home-grown example which is just as persuasive. When
the platform at Cave Creek collapsed, the subsequent
inquiry revealed that a funding shortfall was a major
contributory factor. Doing more with less is always
attractive to governments, and seems to work for a while.
The problem for tertiary (and particularly medical)
education is not that there will be a single catastrophic
event, such as at Cave Creek, to show us the price we pay
for constantly assuming that more can be done with less.
Rather, there will be a long, slow process of attrition in
which standards fall and the national interest is damaged.

We have valuable natural advantages, rapidly developing
expertise in new areas like biotechnology, the world’s largest
and fastest growing market on our doorstep, an educated
population, and political and economic stability. We now
need to turn those factors to advantage, but we can’t expect
to do that on the cheap. Providing the required resources
may not be a sufficient condition of success but it is certainly
necessary. Making that happen is one of the greatest
challenges facing the new government.

Correspondence. Professor Bryan Gould, The University of Waikato,
Private Bag 3105, Hamilton. Email: b.gould@waikato.ac.nz

1. The Editors. Medical training in crisis. NZ Med J 2000; 113: 155.

Infertility - a guide for New Zealanders
Sue Sanders. Publisher: Penguin Books. Contains 176 pages.
ISBN: 1357910 8642. Price NZ $24.95.

This thoughtful and readable book has been written for
those affected by infertility. The author has had personal
experience with infertility and has worked as a counsellor in
this area. The book has been written for New Zealanders
who are experiencing the disappointment, frustrations and
hurt that infertility can bring. Use is made of quotations of
the thoughts and feelings of infertile couples, and this brings
the discussion down to a personal level very effectively.

There are chapters on fertility, as well as investigations
and interventions. These are targeted for lay people and give
clear and concise descriptions and explanations. There are
also descriptions of modern technologies, which are
provided in a language appropriate for the lay reader. An
indication is given of general factors that can influence
fertility and an explanation of the range of available

therapeutic options. There is a helpful section on the grief
that can be experienced by the infertile couple and this is
followed by a chapter of approaches that can help in dealing
with these problems. The book concludes with the glossary
and a list of New Zealand contact addresses.

Infertility is a situation which can produce strong feelings.
A strength of this book is that the problems are addressed
from the point of view of both the individual and also the
couple. It provides a good account of medical investigations
and treatment which the couple might need to face, and
describes the responses that may be engendered. The book
is orientated to the New Zealand couple confronted with
the challenge of infertility and should fill a useful role
helping to meet the needs of those who want to know more
about the problem they face, together with treatments that
are available.

D Kitchen,
Hamilton.

Book Review
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In developed countries there has been increasing concern
about teenage births because of the adverse consequences for
young women and their children.1,2 To decide what action to
take to avoid or delay these births, or to ameliorate the
adverse effects, it is important to have accurate information
on the current situation. Routine data are available on age-
specific birth rates. In assessing the effectiveness of
contraceptive provision, however, the total pregnancy rate
and the pregnancy rate in the sexually active population are
of most importance. Trends in these measures do not
necessarily move together.

Differences between the definition of the mother’s ethnic
group at birth registration and the census have led to
uncertainty about the validity of birth rates for different ethnic
groups in New Zealand.3 Changes since September 1995 in the
method of recording ethnicity of the mother have brought this
in line with the 1996 census ethnicity definitions. Hence it is
now possible to calculate more valid ethnic-specific rates.

This report considers historical trends in births to teenage
women. In addition, for the first time in New Zealand,
trends in the teenage pregnancy rate are presented by
combining births, abortions and an estimate of the number
of miscarriages. How pregnancy rates change within the
teenage years, ethnic differences and international
comparisons are considered. It also highlights the current
limitations of epidemiological surveillance of teenage
pregnancy rates and ways it can be improved. This analysis
should allow a better focus for prevention policies.

Methods
Most pregnancies end in a live birth, an induced abortion, a miscarriage
or a stillbirth. In New Zealand, the number of births (live and stillborn)
are recorded through birth registration and the number of legal abortions
(since 1977) through clinicians’ reports to the Abortion Supervisory
Committee. Both of these sources include the age of the mother when
the pregnancy ended and her ethnicity. The number of early miscarriages
is not recorded, however, this has been estimated as 10% of induced
abortions plus 20% of live births.4

Birth rates in a particular age group are reported as the number of live
births per 1000 women in that age group. Although this is also referred to
as the fertility rate, throughout this report the term ‘birth rate’ is used.
Teenage birth rates were calculated as the number of live births to all
women under the age of 20 years at the time, per 1000 women aged
fifteen to nineteen.5,6  Estimated total teenage pregnancy rates have been
derived from the sum of the births (live and stillborn), legal abortions and
the estimated number of miscarriages. The abortion ratio is the
proportion of abortions to the sum of abortions and live births.

The Department of Statistics has published age-specific birth rates for
the period 1912 to 1983,7 and for the years after 1983 these have been
derived from the number of live births and the annual estimates of the
female population. Only the abortion data since 1981 have been utilised
because large numbers of New Zealand women travelled to Australia for
abortions between 1978 and 1980.8 Teenage abortion rates have been
derived from the total numbers of abortions to women under the age of
20, per 1000 women aged fifteen to nineteen.9

Since September 1995, at birth registration, mothers have completed the
same question regarding their ethnic group used in the 1996 census, which
states that multiple ethnicities can be recorded. Statistics New Zealand
provided information on the number of live births in 1997 by exact age of
mother and her ethnicity or ethnicities (up to two). The ethnicity of women
having abortions was determined from information provided by the doctor
who performed the operation. This question is slightly different from that
used in the census and birth registration, as it does not stipulate that multiple
ethnicities can be provided. The number of abortions by age and ethnicity
was obtained from the Abortion Supervisory Committee for 1997. The
number of women aged fifteen to nineteen years in each ethnic group in
1997 was estimated from the 1996 census and the estimated 1997 population.
Where multiple ethnicities were indicated in any of these datasets, the
ethnicity of the woman was classified using the prioritization system
developed by Statistics New Zealand.10 It was not possible to determine
regional pregnancy rates, as area of residence was not collected for abortions,
and some women leave their health region to undergo the procedure.11

The most recent international teenage birth rates were obtained for
European countries from Council of Europe and for most other countries
from United Nations publications.12,13 Within Europe there is some
variation in how the age of the mother is defined. Unlike New Zealand
(and other English speaking countries) where the age of the mother is
that reached at her last birthday, in some European countries it is
recorded as that reached during the calendar year of the event. The most
recent teenage abortion rates were obtained from the United Nations for
countries where data are collected and abortions are legal. Data on
abortion in USA were those produced by the Alan Guttmacher Institute,
as these are the most complete.14

Abstract

Aims. To examine trends in birth and total pregnancy rates
among teenage women in New Zealand, ethnic differences
and international comparisons.
Methods. Routinely collected data on births and abortions
by age in New Zealand have been used to derive teenage
birth rates and estimated total teenage pregnancy rates.
Results. The teenage birth rate rose from the end of the
Second World War until 1972, then dropped until 1986,
since when it has risen slightly. An increase in the
proportion of teenage pregnancies aborted since 1986 has
prevented a more marked increase in the birth rate. In
1997, the teenage birth rate for Maori was nearly five
times, and the Pacific rate over three times, that of
European/Pakeha teenagers. Although the abortion rate
was slightly higher among Maori than European/Pakeha

teenagers, Maori who became pregnant were much less
likely to have an abortion. Of the developed OECD
countries, only the USA has a higher teenage birth rate
than New Zealand. However, the teenage birth rate among
European/Pakeha in New Zealand, while higher than in
many Western European countries, is similar to the total
rate in Australia, and less than that in the UK and Canada.
Conclusions. This analysis shows that using routinely
collected data, it is possible to monitor national teenage
pregnancy rates. Improvements in monitoring could be
made by collecting ethnicity data on abortions and births in
a consistent manner, together with the area of residence of
women having abortions. The findings indicate the
importance of understanding the impact on Maori women
who become pregnant as teenagers and on their children.

NZ Med J 2000; 113: 241-5

ORIGINAL ARTICLES

Pregnancies among New Zealand teenagers: trends, current status and

international comparisons

Nigel Dickson, Senior Research Fellow; Andrew Sporle, Research Fellow; Christine Rimene, Research Fellow, Ngai
Tahu Maori Health Research Unit; Charlotte Paul, Associate Professor of Epidemiology, Department of Preventive
and Social Medicine, University of Otago Medical School, Dunedin.
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Results
The teenage birth rate changed little in the period from
1912 until the Second World War (Figure 1). It did not
show the decline in birth rates experienced by other age
groups from after the First World War to the mid-1930s. It
rose steadily from 27.8 per 1000 in 1946 to a peak of 67.6
per 1000 in 1972, then subsequently fell to a nadir in 1986
of 30.2 per 1000. Over the next few years, the rate again rose
slightly and during the early and middle 1990s was fairly
stable within the range of 31.1 to 34.9 per 1000. An initial
post-war rise occurred also among women aged 20 to 29
years. In this age group, however, as among older women,
the trend suddenly reversed in the early 1960s. In women
aged 20 and over the resultant drop levelled out in the late
1960s, with a second decline starting in the early 1970s,
coinciding with the decline among teenage women.

Teenage birth rates and estimated total pregnancy rates for
1981 to 1997 are shown in Figure 2. Initially these dropped
and the lowest teenage birth and pregnancy rates were in
1984-6. Subsequently there was a slight rise in the birth rate,
but a more marked rise in the pregnancy rate. This
divergence suggests that an increasing proportion of
pregnancies ended in abortion. The abortion ratio rose from
0.31 in 1983 to 0.40 in 1997.

Age-specific estimated total pregnancy rates for 1981 to
1997 were calculated for women in specific age groups

(Figure 3). In the oldest teenage group there was a 33% rise
between the lowest rate in 1984 and the highest in 1997.
Among women aged fifreen to seventeen, the overall rise
was 38% over the period 1985 to 1996, but there was a
slight drop between 1991 and 1992, and again in 1997.
Among the youngest age group, there was no clear pattern,
the highest rate was in 1981 (2.6 per 1000) and the lowest
(1.6 per 1000) in 1988.

In 1997, there were 4403 live births and 2962 abortions to
women under 20 years. The teenage birth rate was 33.4 per
1000 and the abortion rate 22.4 per 1000. Including the 20
registered stillbirths, and adjusting for miscarriages, the
estimated total pregnancy rate was 65.2/1000. The birth and
abortion rates increased steadily with age within the teenage
years and the abortion ratio dropped (Table 1).

The teenage birth rate was nearly five times higher for
Maori than European/Pakeha teenagers and the estimated
total pregnancy rate was nearly three times higher (Table 2).
For Pacific island teenagers the relative rates were 3.2 and
2.4 times respectively compared to European/Pakeha.
Although the abortion rate was slightly higher among Maori
than European/Pakeha teenagers, Maori who became
pregnant were much less likely to have an abortion.

Of the 117 countries for which a recent teenage birth rate
was available, New Zealand was 70th from the top.
However, most countries with higher rates were in the
developing world or Eastern Europe. Of the 27 OECD
countries the only ones with higher teenage birth rates were
Mexico, Turkey and USA (Figure 4). Comparing the overall
New Zealand rate to similarly developed OECD countries,
only USA had a higher rate. The United Kingdom had a
very similar rate to New Zealand, Australia had a rate about
two thirds, and most of the remaining countries had rates
less than half that of New Zealand. However, the teenage
birth rate among European/Pakeha teenagers in New
Zealand, while higher than many Western European
countries, was similar to the rate in Australia, and less than
the overall rates in the UK and Canada.

Discussion
Trends in teenage births in New Zealand over the last fifty
years most likely reflect changes in sexual activity,
contraceptive use or abortion. Many of the changes have

Figure 1. Age-specific birth rates, 1912-1997.
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Figure 2. Teenage birth and estimated total pregnancy rates, 1981-
1997.

Figure 3. Estimated total pregnancy rates for women aged 13-14
years, 15-17 years and 18-19 years, 1981-1997.
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been elucidated recently by the New Zealand Women:
Family, Employment and Education (NZW:FEE) Survey.15

The rise in teenage births seen in the 1950s and 60s is likely
to have been due to a drop in the age at first intercourse for
women.15 At the same time there was increasingly effective
contraceptive use among teenagers evidenced by the
lengthening of the period between first intercourse and first
pregnancy.16 The dramatic drop in birth rate among most
older women in the early 1960s due to introduction of the
oral contraceptive pill was not seen among teenagers,
possibly due to delay in the pill being available to young
women.15 The drop in the teenage birth rate in 1972,
however, suggests that continued increases in effective
contraceptive use were by now more than compensating for
further reductions in the age of first intercourse. The
simultaneous drop in birth rates in older women around
1972 suggests that other factors may have been important.
An increase in induced abortions is a likely explanation.
There was an eight-fold increase in the number of abortions
to teenage women in public hospitals from 1969 to 1975.17

The Auckland Medical Aid Trust, which performed
abortions privately, was opened in 1974. In addition, a large
number of women travelled to Australia for abortions at this
time.17 Since 1981, when complete abortion data became
available, trends in total pregnancy rates and birth rates
separately provide further information. Over the period
1981 to 1986,  birth rates and pregnancy rates fell and the
abortion ratio changed little, suggesting increased
contraceptive use was still occurring. This is consistent with
the finding in the NZW:FEE Survey that there was a
resurgence of condom use among young women following
1980.15 From the nadir in 1986, birth rates have increased
only slightly while total pregnancy rates have climbed 31%.
It is unclear whether the latest increase is due to more sexual
activity, or less use of effective contraception. In the last
decade only an increase in abortions has held the birth rate
relatively stable. These trends do not necessarily reflect the
situation among Maori and Pacific island teenagers.

The calculation of total pregnancy rates is subject to some
limitations. The total number of pregnancies among
teenagers will be greater than the number of teenagers who
become pregnant since some will have more than one
pregnancy. Second, rates by age refer to the age of the
mother when the pregnancy ended. Care is needed in
making international comparisons as the way some
European countries measure mothers’ age results in a lower
figure for the birth rate than the way it is done in New
Zealand and other English speaking countries.2

There is a striking increase in pregnancy rates with age in
the teenage years. Although concerns are often expressed at
the number of pregnancies among the very young,18 the
percentages of all teenage births and all abortions among
girls under fifteen years are only 1% and 2% respectively.
Including these births in the calculation of the teenage
pregnancy rate for which the denominator is women aged
fifteen to nineteen years affects the rates little and allows
long term and international comparisons to be made.

There are complex issues in determining the rates by
ethnicity, especially where data collected in different ways
are combined. The birth rates by ethnic group for 1997
should not be subject to misclassification because the same

Table 1. The number and rate (per 1000) of live births and abortions, abortion ratio and estimated total pregnancy rate at individual ages less than
20 years, 1997.

Age (yr) Population Live births Abortions Abortion Estimated total
No. Rate No. Rate ratio Pregnancy rate*

13 26180 3 0.1 6 0.2 0.67 0.4
14 25920 45 1.7 50 1.9 0.53 4.2
15 25980 142 5.5 159 6.1 0.53 13.4
16 26690 395 14.8 404 15.1 0.51 34.4
17 26650 831 31.2 622 23.3 0.43 62.3
18 26590 1357 51.0 877 33.0 0.39 95.7
19 26040 1630 62.6 844 32.4 0.34 107.7

*includes live births, abortions, stillbirths and adjustment for miscarriages.

Table 2. The number and rate (per 1000) of teenage live births and abortions, abortion ratio and estimated total pregnancy rate by ethnic group,
1997.

Ethnic group Population Live births Abortions Abortion Estimated total
age 15-19 No. Rate No. Rate ratio Pregnancy rate*

Maori 26531 2261 85.2 713 26.9 0.24 131.8
Pacific Island 8605 509 59.1 307 35.7 0.37 110.2
European/Pakeha 81168 1476 18.2 1761 21.7 0.54 45.7
Asian 9489 68 7.2 178 18.8 0.72 29.2
Other/NS† 6156 89 14.5 3 0.5§ 0.03§ 17.8§
Total 131950 4403 33.4 2962 22.4 0.40 65.2

*includes live births, abortions, stillbirths and adjustment for miscarriages. Stillbirths have not been included as the number of these are not available by ethnic group.
†includes women with three ethnic groups reported. NS=not stated. §These figures are unreliable because of inconsistencies in the way the data were collected.
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Figure 4. Most recent teenage birth and abortion rates (year in
parentheses) for OECD countries.

*These countries measure the age specific birth rate as age reached in the calendar year, otherwise

age last birthday.
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questions (in which multiple ethnic groups are specifically
enquired about) are used at birth registration and at the
census, and the same prioritization system used. However,
this presumes questions are completed similarly in different
situations. The ethnic group question on the abortion form
does not specifically state that multiple ethnic groups can be
provided, nor is there an indication that the woman herself
should be asked. This probably resulted in an under-
enumeration of Maori, and to a lesser extent Pacific women,
having abortions, with a resultant under-estimate of the
abortion rate, abortion ratio and total pregnancy rates for
these groups.

In spite of these uncertainties it is clear that Maori, and to
a lesser extent Pacific teenagers, have markedly higher birth
rates than Europeans. The Maori rate is nearly five times
higher. The difference between the pregnancy rates was less
marked as European teenagers who became pregnant were
more likely to undergo an abortion. Maori women tend to
have earlier sexual intercourse: one survey found 84% of
Maori and 76% of non-Maori have had sexual intercourse
before age 20.15 Differences in sexual behaviour, however,
are not large enough to explain the differences in birth rates,
hence less use of contraception must also contribute. As the
proportion of Maori and Pacific young people in the
population increases, as expected by current demographic
trends,19 and if the present ethnic-specific rates persist, a rise
in overall birth and abortion rates is to be expected.

The abortion rate among Maori was higher than for
European teenage women. But only a quarter of Maori teen
pregnancies ended in abortion compared to half for
European teenage women. The underestimate of abortions
among Maori would not be large enough to explain the two-
fold difference in the abortion ratio. Therefore young Maori
who become pregnant appear less likely to seek, or have
access to, abortions. While the former is a matter of choice,
it is important that any barriers are identified and removed
for young Maori seeking abortions.

Although New Zealand has high overall teenage birth and
pregnancy rates compared to other developed OECD
countries, a major component of this is the very high rate
among Maori and Pacific teenagers. The birth rate among
European/Pakeha teenagers in New Zealand is similar to the
overall rate in Australia and Canada, and substantially lower
than in the UK or the USA white rate (50.9 per 1000).5
Nevertheless, it is still more than twice as high as many
Western European countries.

During the 1970’s and 1980’s some developed countries
such as the USA, UK and the Federal Republic of
Germany (FRG) had a pattern of teenage birth rates
similar to New Zealand, with a peak in the early 1970’s
followed by a substantial drop until the mid 1980’s and a
subsequent slight rise. However in the USA and the FRG,
the rates dropped again in the 1990’s.20,21 A different
pattern has been seen in a number of other European
countries such as Italy, Greece, Portugal and Spain where
the rate began to fall in the early 1980’s and continued
through the mid-1990’s.21 Changes in age of first
intercourse cannot explain differences in these European
countries,22 which therefore must be due to variations in
frequency of sexual activity and use of contraception.

Although Government initiatives to reduce the number of
abortions and unwanted pregnancies among young women
have been undertaken,23 targets have not been set for overall
pregnancy rates, nor is this under epidemiological
surveillance by the Ministry of Health. The present analysis
shows that using routinely collected data it is possible to
monitor national teenage pregnancy rates. The measures
would be more accurate, however, if the mother’s ethnicity

was collected in the same manner for abortions and for
births, and data collection allowed of the mother’s age at
conception. Collecting area of residence for women having
abortions would allow geographic variation in pregnancy
rates and abortion ratios to be calculated.

The marked international variation in teenage pregnancy
rates among developed countries suggests that examination
of differences in sexuality education, availability of
contraception and attitudes to sex, parenthood and sole
parenthood might provide useful indicators of ways to
reduce unwanted pregnancies in New Zealand.

Our findings indicate the importance of understanding the
impact of teenage pregnancy in New Zealand among Maori.
Maori children have markedly worse health indices, higher
rates of abuse, poorer educational achievement and later,
higher rates of imprisonment.24 In studies carried out in the
USA, all these factors relate to being born to a teenage
mother, even taking into account the relative disadvantage in
which such women tend to live.25 If a similar relationship
exists here, delaying pregnancy among teenage women, and
ensuring that they have educational and employment
opportunities, could be an important strategy to break the
cycle of disadvantage for many Maori women and
subsequently improve the health of Maori children. There
are likely to be a variety of views among Maori on these
issues as it has been argued that many support a pro-Maori
childbearing position as a means of expanding the Maori
population.26 The Maori groups attending a National
Workshop on Contraception and Research questioned
whether contraception was a major issue for Maori, but
indicated concern at high pregnancy and abortion rates for
young Maori.27 Such views may vary with age. At a hui held
in 1996, only one of 200 pakeke or kaumatua identified
contraception and teenage pregnancy as being a health issue
for rangatahi; in contrast it was considered an important
issue by over half of rangatahi women interviewed.28 Sexual
health has not been identified as a Maori health priority in
the purchase agreement between the Ministry of Health and
the Health Funding Authority.29

The variety of attitudes suggests that any response to the
high level of Maori teenage pregnancy and abortion needs to
be informed by further research as well as consultation and
discussion between Maori communities, service providers
and policy makers. Dual strategies may be required. First,
the implementation of pregnancy prevention strategies for
men and women might include addressing issues that would
enable young Maori women to make choices regarding
sexual activity and contraception to overcome the problems,
including coercion, peer pressure and alcohol use, identified
in recent research (Powhare TMC; unpublished data). A
second strategy could address the provision of appropriate
care and support services for pregnant young Maori and
their whanau.
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Abstract

Aim. To describe demographic features of people
discharged from New Zealand hospitals following injury
caused by fire and flame in domestic locations.
Method. Review of hospital discharge data for the years
1988-1995.
Results. From 1988-1995 there were 1493 discharges
from New Zealand hospitals with injury as the result of
fire and flame in domestic locations. Age-standardised
hospitalisation rates for fire related injury over the
period have been stable, with an overall discharge rate of
5.45 hospitalisations per 100 000 person years. Male
discharges exceeded female in all years (RR 1.97, 95%

CI 1.73-2.14). Stratification by age indicated that
discharge rates were highest among New Zealanders
aged over 75 years and under fifteen years. Maori
discharge rates exceeded non-Maori over all age groups
(RR 3.3, 95%CI 2.82-3.58).
Conclusion. Maori discharge rates for fire related injury in
the home are substantially higher than non-Maori in all age
groups, and highlight the importance of developing
culturally appropriate injury prevention strategies. Social
and material determinants of injury need to be addressed
through public policy, provision of quality housing and
community development initiatives.

NZ Med J 2000; 113: 245-7

Patient counselling and advocacy are important roles for
medical practitioners in injury prevention. Household fires
are a significant cause of fatal and non-fatal injury in
children and adults.1,2 Prevention of fire related injury is
particularly important because many injuries result in
permanent scarring or disability, or long-term
psychological problems.3 Ethnic minorities are over
represented in household fire injuries. In Washington
State, crude injury prevalence rates for blacks exceeded
rates for whites twofold, and rates for native Americans
exceeded rates for whites fourfold.4

Previous investigation of thermal injury in New Zealand
has demonstrated children are significantly over represented,
accounting for approximately 50% of admissions to hospital
with thermal injury.1 The majority of these admissions were
for scalds and hot water burns. Ensuring safe water
temperatures from domestic taps has been identified as an
appropriate intervention strategy and is incorporated in the
New Zealand Building Code. It is likely that different
prevention strategies will be required for different modes of
thermal injury. The focus in the current study, on thermal

injury from fire and flame in domestic locations, assists in
identifying population groups for whom existing fire safety
strategies may require further development. Previous work is
extended by consideration of ethnicity.

Methods
Incidence data were taken from public hospital discharges recorded on
the National Minimum Data Set. The following ICD-9-CM codes were
used to identify cases for inclusion: primary diagnosis code 940-949 or
987.9 (burns and smoke inhalation); E code E890-899 (accidents caused
by fire and flames); and domestic location code.

Results were reported for discharge events rather than individuals or
fire incidents. Rates were calculated using population estimates for the
New Zealand usually resident population for 1988-1995, using the New
Zealand Maori sole ethnic group denominator for Maori rates. Rates
were standardised to Segi’s world population. Data were analysed using
EpiInfo version 6.04a to assess the statistical significance of observed
differences between different demographic groups. Trends over time
were analysed using Poisson regression.

Results
Annual data are shown in Table 1. There were 1493
discharges from New Zealand hospitals for fire-related
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Table 1. Number of discharges and age standardised discharge rates (per 100 000 person years) from New Zealand hospitals for fire related injury
in the domestic location 1988-1995, by ethnicity and gender.

Year Total Population Maori Maori non-Maori non-Maori Male Male Female Female
discharges rate discharges rate discharges rate discharges rate discharges rate

1988 173 5.68 51 17.39 122 4.25 111 7.10 62 4.32
1989 192 5.77 47 15.43 145 4.54 126 7.52 66 4.04
1990 188 5.87 42 12.65 146 4.99 129 8.03 59 3.72
1991 148 4.38 27 8.42 121 3.85 97 5.92 51 2.86
1992 168 5.19 45 14.5 123 4.12 108 6.68 60 3.68
1993 204 6.08 51 15.97 153 5.01 124 7.62 80 4.46
1994 209 6.27 60 19.48 149 4.93 141 8.37 68 4.22
1995 211 5.98 53 16.38 158 4.78 138 8.22 73 3.72
Total/ 1493 5.45 376 14.70 1117 4.50 974 7.2 519 3.74
Overall
rate

Maori: non-Maori overall rate ratio=3.3 (Taylor series 95%CI 2.91-3.67 Yates corrected p<0.0001).
Male: Female overall rate ratio=1.97 (Taylor series 95%CI 1.73-2.14 Yates corrected p<0.0001).

injuries which occurred in the home over the time period
1988-1995. Age-standardised hospitalisation rates for fire
related injury have shown no linear trend over the time
period (Poisson test for trend, p=0.14) with an overall
discharge rate of 5.45 hospitalisations per 100 000 person
years. The discharge rate for Maori exceeded that for non-
Maori by a ratio of 3.3 (95% CI 2.91-3.67). Although
numbers are small the Maori:non-Maori rate ratio appeared
stable for the years 1988-1990, 1991-1993, and 1994-1995
(ratios 3.4, 2.9 and 3.6 respectively). The overall discharge
rate for males exceeded the discharge rate for females by a
ratio of 1.97 (95% CI 1.73-2.14).

There was a significant difference in rates between age
groups (Poisson regression p=0.0001), with highest rates in
adults aged over 75 years and children aged under fifteen
years. Maori discharge rates exceeded non-Maori in all age
groups, particularly at the extremes of age (Figure 1). The
relative risk for Maori compared with non-Maori over all
age strata was 3.3 (Taylor series 95% CI 2.82-3.58). Male
discharge rates exceeded female in all age groups,
particularly for adults aged fifteen to 34 years (Figure 2).

Discussion
The New Zealand Health Information Service provides the
most comprehensive data available regarding discharges
from New Zealand hospitals. During the study period,
coding was carried out according to internally and externally
audited coding standards. Use of the first three digits of the
ICD-9 code, as in this study, shows greater inter-rater
reliability than use of the full code.5

Maori rates were calculated using the New Zealand Maori
sole ethnic group denominator. The ‘sole Maori’ group is
made up of those who identify Maori as their only ethnic
affiliation and best approximates the earlier biological

definition of Maori as ‘half or more’ Maori blood.
Denominator data from the census undercounts Maori less
than numerator data from hospital discharge. The 1996
census data undercounted Maori by 2.9%6 and hospital
discharge data have been found to underestimate Maori
discharges by up to 30%.7 This discrepancy between
numerator and denominator accuracy would tend to
underestimate the Maori:non-Maori discharge rate ratio.

Use of hospital discharge data may underestimate the
number of injuries as a result of domestic fire incidents. In a
population based case series of unintentional residential fire
injuries in King County, Washington, 23% of injured
persons were treated at the scene of the fire and not
admitted to hospital and a further 43% were treated and
discharged from an emergency room.8 Factors such as age,
gender and social circumstances may influence the decision
to admit when injury is not life threatening. Gender and
ethnic differentials in the likelihood of admission could bias
the results of this study. If Maori were less likely than non-
Maori to be admitted to hospital with injuries of similar
severity, the Maori:non-Maori injury rate ratio would be
higher than the discharge rate ratio. Conversely, if Maori
were more likely than non-Maori to be admitted to hospital,
the ethnic differential in injury rates would be lower. When
considered alongside the disproportionate undercounting of
Maori in hospital discharge data, it is unlikely that admission
bias would fully explain ethnic disparity in fire-related injury
rates. The magnitude of the disparity may be modified if
there is systematic increased or decreased likelihood of
Maori being admitted to hospital compared with non-Maori
sustaining a similar injury.

The use of discharge events, rather than personally
identifying information, means that a person readmitted for
the same injury would be counted twice in this study. This is
of particular concern if there are systematic age, gender or

Figure 1. Age specific discharge rates per 100 000  person-years from
New Zealand hospitals with injury due to fire and flame in domestic
locations, aggregate data 1988-1995, by ethnicity.

Figure 2. Age specific discharge rates per 100 000 person-years  from
New Zealand hospitals with injury due to fire and flame in domestic
locations, aggregate data 1988-1995, by gender.

23 June 2000 246



New Zealand Medical Journal 24723 June 2000

ethnic differentials in the likelihood of readmission.
Readmission bias could lead to either overestimation or
underestimation of the ratio between Maori and non-Maori
discharge rates, depending on whether Maori were more or
less likely than non-Maori to be readmitted for the same
injury. Individual data for 1995 showed no significant
difference between the readmission rate for Maori and non-
Maori (RR 1.13; 95% CI 0.41- 3.14). There is no reason to
believe that 1995 is atypical, so readmission bias is unlikely
to account for the ethnic disparity in discharge rates.

Maori in New Zealand are more likely to be over
represented in statistics associated with low income,
unemployment, poor housing, and leaving school with low
qualifications. The increased hospitalisation rates for fire
related injury among Maori might therefore reflect
underlying social and economic determinants of injury, and
similar factors may be associated with the decision to admit
to hospital. Social and economic influences on fire related
injury rates are supported by overseas literature. Fires
causing injury and death are more likely to occur in
neighbourhoods with lower median income, lower property
values, and poorer quality housing compared with other
neighbourhoods in the same region.8,9 The UK death rate
from fire and flame among children in social class V is
sixteen times that of children in social class I.10 A risk score
comprising maternal education, maternal age and family size
identified children with 150 times the risk of death in
domestic fire incidents.11 Intersectoral strategies are required
to address health inequalities arising from social and
economic determinants of health, including review of
macroeconomic and social policy, access to safe, high quality
housing, and community development initiatives.12

Identification of vulnerable population groups has
particular relevance in the development of strategies to
reduce fire risk. Smoke detectors play a significant role in
reducing fire related fatalities13,14 and injury.9 Those
households most at risk of fire events are often those least
likely to have detectors installed.15 The most successful
community based strategies to increase smoke detector use
involve door to door distribution.16 The 35% of New
Zealand homes that do not have a smoke detector installed
are more likely to be occupied by young people (aged under
25 years), by Maori, and to be rental properties (personal
communication, NZ Fire Service, June 1998).
Socioeconomic factors account for only a part of the ethnic
differential in overall mortality.17 Intervention strategies to
reduce injuries from fire and flame in the domestic setting
must therefore be culturally appropriate. Involvement of Te
Puni Kokiri and community representatives, and the
development of a logo using traditional Maori motifs, were
integral components of a recently completed fire safety
programme in the Eastern Bay of Plenty that resulted in
distribution of smoke detectors to almost every home in the
region (personal communication, New Zealand Fire Service,
December 1998). Medical practitioners have important roles
in advising patients, particularly parents, about fire safety,18

and in advocating for mandatory detectors in rental
accommodation.19 Advocacy for improvements to housing
stock is likely to have long term benefits in reducing fire
related injury and death.

In the USA, cigarette related fires are estimated to result
in 10 000 paediatric outpatient visits, 590 children admitted
to hospital and 250 child deaths each year.20 Reduction of
population smoking rates is one intervention strategy that
could reduce fire related injury rates. Such a strategy is
particularly important for Maori who have smoking rates
higher than the general population. A further suggested

strategy is the development of fire safe cigarettes, which self
extinguish after a period of non-drawing of air through the
tobacco thus preventing ignition of household
furnishings.21,22 Recent legislation requiring cigarette lighters
to be ‘childproof’ controls a potential source of
unintentional fire incidents. Flammability standards for
household contents may also reduce rates of fire-related
injury.

The high rates of fire-related injury in adults aged over 75
years identifies another vulnerable population group.
Cognitive and physical impairment are more common in this
age group and may increase risk of injury in domestic fires.
One-quarter of fatal dwelling-house fire deaths in the UK
are of elderly people, who are less likely to be smokers and
more likely to be in a fire caused by faulty or misused
electrical items such as electric blankets.23 Further research
is needed to characterise the particular risk factors associated
with non-fatal injury from fire and flame among elderly
New Zealanders.

Demographic characteristics of New Zealanders admitted
to hospital with injuries from fire and flame sustained in the
domestic location suggest that there are vulnerable
population groups for whom existing prevention strategies
could be strengthened. The observation that Maori
discharge rates for fire related injury in domestic locations
are significantly higher than non-Maori highlights the
importance of culturally appropriate intervention strategies.
Social and economic determinants of injury rates are
suggested by ethnic disparity and by findings in international
studies, and need to be addressed through public policy,
provision of quality housing and community development
initiatives. Medical practitioners have important roles in
injury prevention counselling and advocacy for smoke
detector installation and improved housing standards.
Correspondence. Dr Mavis Duncanson, Department of Public Health,
Wellington School of Medicine, PO Box 7343, Wellington South. Fax (04)
389 5319, email: mduncanson@wnmeds.ac.nz
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Psychiatric casualties of World War II

AD Macleod, Consultant Psychiatrist, Psychiatric Consultation Service, Christchurch Hospital, Christchurch.

Aims. To observe the natural history of traumatised war
veterans.
Methods. A clinical audit of 147 World War II psychiatric
war pensioners.
Results. Of these veterans only 37% have a clinically
sustainable DSM diagnosis of chronic post traumatic stress
disorder (PTSD). Trauma-related and somatic symptoms

Abstract

NZ Med J 2000; 113: 248-50

of severity attributable to active war service, were
volunteered by 48%. These symptoms were insufficient to
fulfil DSM diagnosis criteria for PTSD.
Conclusions. PTSD is a robust clinical entity, yet many
victims of trauma appear to suffer chronic sub-syndromal
PTSD. The clinical spectrum of trauma response is more
variable than is currently diagnostically acceptable by DSM
criteria.

Participating in, or witnessing, traumatic events may result
in psychological and psychiatric disorders. There is an
established modern literature on traumatic experiences
resulting in acute stress disorder, post traumatic stress
disorder and major depressive disorder.1 There is an older
medical literature dating from the American Civil War of a
chronically impairing psychosomatic reaction following
combat experience variously termed ‘nostalgia’, Da Costa’s
Syndrome2 and the Effort Syndrome.3 The introduction of
the diagnostic term post traumatic stress disorder (PTSD) in
19804 and the addition of the diagnostic term acute stress
disorder in 19945 has focused clinical and research interest
on subjects fulfilling these criteria, however, many
traumatised persons appear not to fulfil diagnostic criteria.
From a clinical perspective, partial or sub-syndromal post
traumatic stress states warrant consideration. In practice, the
concept of post traumatic stress disorder has been liberally
and imprecisely utilised by many clinicians.

During World War II, 155 000 New Zealanders
(including 8500 women) served in the Armed Forces. This
represented 8.5% of the total population. The casualty
rate was 23%, which included 11 500 dead (7.4%).6 In the
decade after 1945 nearly 43 000 persons were identified as
having disabilities as a consequence of military service.
22% suffered disabilities related to the ‘nervous system’,
which included mental disorders.8 By 1947 there were
20 000 World War II war pensioners8 and by 1996 this
figure had actually increased very slightly despite attrition
by age related disease.6,7 The majority of war pensioners
had been granted pensions for 40% disability or less. It is
not officially recorded how many war pensioners have
accepted psychiatric disability, though an estimate in 1968
was only 1.75%.9

Post traumatic psychiatric symptomatology in war
veterans tends to be an enduring condition.10 The evolution
and/or resolution of PTSD has been not well researched,
however, there is a suggestion that in older age the
symptoms may actually exacerbate.11 The provision of war
pensions for New Zealand Servicemen provides an
opportunity to determine the natural history of post
traumatic symptomatology and its diagnostic stability.

Methods
During the years 1989 to 1996, the author psychiatrically reviewed 147
World War II veterans receiving war pensions, of which at least a part
had been attributed, by prior examining psychiatrists, to the psychiatric
sequelae of active service. ‘Anxiety neurosis’ was the most frequently
utilised psychiatric diagnosis in medical records. PTSD was not accepted
psychiatric nomenclature until 1980,4 and all the veterans studied had
been granted pensions prior to this date.

Diagnostic reviews comprised a 45-90 minute assessment interview.
DSM IIIR, and more recently DSM IV, diagnostic criteria were utilised.
Approximately one third of the sample were re-examined and reviewed

on more than one occasion during the seven year period of the study.
Standardised clinical interviews and pencil and paper diagnostic screening
evaluations were not used. Such clinical methods are generally
unacceptable to this group of patients.11

Results
The majority of New Zealand Servicemen deployed during
World War II were soldiers. The high percentage (22%) of
this sample who had been prisoners of war reflects the
seriousness of military defeats in the early years of the war in
Greece and the Western Desert. The other demographic
features of this sample (Table 1) are as might be expected in
this aging section of our community. The mean percentage
psychiatric war pension of 31% (range 10-100%) is as might
be anticipated in the assessment of disability of an organ
system for which the diagnostic criteria have always been
imprecise and objectively quantifying the disability difficult,
and generally conservative.

Table 1. Demography of World War II veterans.

Number of subjects: 147
Gender: Male 147 (100%)
Age (mean) 76 years (range 66-85)
Service:

Army 131
Airforce 12
Navy 4

Prisoners of War 33 (22%)

Percentage existing (psychiatric) pension: mean 31% (range 10-100%)

The current psychiatric diagnoses of the veterans, attributable
to war service, are portrayed in Table 2 and reveals that only
37% have a clinically sustainable diagnosis of chronic PTSD.
In view of the reported exacerbation of PTSD in older age,10

this figure is surprisingly low. Depression is the most frequent
co-morbid diagnosis associated with PTSD. Depression may
also be induced by trauma independently of PTSD.1 Of this
sample, 11% revealed histories suggestive of trauma induced
affective disorder in the absence of other PTSD–like
symptomatology. Four veterans (3%) were diagnosed as
suffering brain damage as a consequence of war precipitated
or aggravated by alcohol abuse, and two pensioners had
suffered severe brain injuries during war service. However, 70
veterans (48%) presented 50 years after World War II with
psychological and psychiatric symptoms insufficient to fulfil
the diagnostic criteria of PTSD, yet the onset of these
symptoms was historically linked to war service. Not only had
the veterans associated war trauma with these symptoms,
psychiatrists had clinically verified and supported this
causative association.
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Table 2. Psychiatric diagnosis (DSM IIIR, IV).

Chronic PTSD : 55 (37%)
Affective disorder (trauma related onset) : 16 (11%)
Non PTSD : 76 (52%)

The presence and/or intensity in these 70 veterans of re-
experiencing, avoidance and arousal symptoms did not meet
the diagnostic criteria of PTSD. Some of these symptoms
were evident, but the outstanding clinical impression was the
predominance of chronic somatic symptoms, not associated
with major diagnosable physical illness. Table 3 is a
compilation of somatic symptoms commonly associated with
war related medical and psychological illnesses12 and the
frequency of these symptoms in this group of veterans. Figure
1 portrays these symptoms, the symptoms of PTSD4,5 and
gastritis (anecdotally recognised as being prevalent in Western
Desert World War II veterans) in these 70 veterans not
fulfilling DSM IV diagnostic criteria of PTSD. Although not
‘qualifying’ for a DSM diagnosis of PTSD significant
numbers of these veterans suffer re-experiencing and arousal
symptoms in their older age. 72% volunteered at least one
persisting symptom of hyper-arousal. Insomnia was
problematic for 54%, (36% still experienced occasional, eg
weekly, traumatic dreams/nightmares), irritability was
complained of in 41% and 28% were still aware of their
enduring exaggerated startle response (Figure 2).

Table 3. Frequency of somatic symptoms.

Symptom number %

cardiorespiratory 34 49
shortness of breath 16 23
palpitations/tachycardia 12 17
precordial pain 14 20

neuropsychiatric 53 76
fatigue/exhaustion 21 30
headache 8 11
disturbed sleep 38 54
forgetfulness 10 14
difficulties concentrating 4 6

autonomic 17 24
excessive sweating 7 11
dizziness 11 17
fainting 6 9

musculoskeletal
muscle/joint pain 24 34

Re-experiencing symptoms was apparent for 68% of the
veterans. 25% had at least daily war related recollections of an
unwelcome or distressing type. The avoidance symptoms were
only acknowledged in 32% and these were predominantly
veterans’ active avoidance of historical thoughts or contact with
persons who may cue traumatic memories. Of the somatic
symptoms, 49% had chronic cardiovascular symptoms -
dyspnoea, palpitations, chest pains - and 42% had a chronic
painful complaint, generally muscular aching. Chronic fatigue
was complained of by 30% and 32% had chronic
gastrointestinal complaints, either gastritis and/or diarrhoea.

The comparison of those with and without chronic PTSD
(Table 4) indicated that 82% of the former can, fifty years later,
precisely detail a traumatic event which they considered “broke
them” and initiated psychiatric symptomatology. This compares
with 48% of those who did not fulfil diagnostic criteria of PTSD
being able to specifically define a particular precipitating
traumatic experience. It is also noteworthy that veterans with
PTSD, at least according to the medical examiners, had more
severe disability, for they had been granted larger pensions.

Table 4. Recall of pivotal traumatic event.

PTSD Group (n=55) Non PTSD Group (n=70)

Age (mean) 76 years 76 years
POW 11 (20%) 19 (27%)
Specific trauma recalled 45 (82%) 34 (48%)
Mean % pension 46% (10-70% range) 22% (10-100% range)

Discussion
The chronic course, even the late exacerbating course, of
PTSD is recognised in the literature. This clinical audit was
conducted on a large number of veterans of World War II all
of whom had attributable war related psychiatric pensions
determined by prior generations of psychiatrists. The purpose
was to translate the clinical states suffered into modern
psychiatric terminology and by doing so glean an impression of
the natural history of post traumatic symptoms. The clinical
audit was not rigorously or methologically conducted, merely it
was a review of practice. Victims of trauma are difficult to
engage in research protocols, particularly those of the World
War II generation who have tended to suffer in silence.
Repeated interviewing, particularly if compensation related, is
likely to re-enforce entitlement symptoms,13 and may amplify
“the artificial epidemic of PTSD”.13 A diagnosis for war
pensioners confers monetary benefit on its owner13 yet as
McFarlane points out14 in response to Ellard’s opinion13 there is
a difference between experiencing horror and fear, after being
exposed to a life threatening event, and suffering from PTSD.Figure 1. Symptoms of 70 veterans not fulfilling criteria for PTSD.

Figure 2. Symptom cluster in 70 veterans not fulfilling criteria for
PTSD.

Fa
tig

ue
D

ys
pn

oe
a

C
he

st
 P

ai
n

P
al

pi
ta

tio
ns

H
ea

da
ch

e

M
us

cu
lo

-s
ke

le
ta

l P
ai

n
D

ia
rr

ho
ea

  S
w

ea
tin

g
D

iz
zi

ne
ss

Fa
in

tin
g

In
so

m
ni

a
Fo

rg
et

fu
ln

es
s

P
oo

r C
on

ce
nt

ra
tio

n
G

as
tri

tis
R

ec
ol

le
ct

io
ns

D
re

am
s

Fl
as

hb
ac

ks

E
xp

os
ur

e 
D

is
tre

ss

E
xp

os
ur

e 
R

ea
ct

io
n

Av
oi

d 
Th

ou
gh

ts
Av

oi
d 

P
eo

pl
e

A
m

ne
si

a

R
ed

uc
ed

 P
ar

tic
ip

at
io

n
D

et
ac

hm
en

t
A

ffe
ct

Fo
re

sh
or

te
ni

ng
In

so
m

ni
a

Irr
ita

bi
lit

y

P
oo

r C
on

ce
nt

ra
tio

n
H

yp
er

vi
gi

lia
nc

e
S

ta
rtl

e

60%

50%

40%

30 %

20%

10%

0%

% Symptomatic

Somatic Symptoms PTSD Symptoms

249 23 June 2000

80%

70%

60%

50%

40%

30%

20%

10%

0%

% affected

Fatigue

Gastro-intestinal

Cardio-respiratory Pain
Autonomic

Insomnia

Re-experiencing
Avoidant

Arousal



250 New Zealand Medical Journal 23 June 2000

The diagnostic validity of PTSD, malingering and
suggestibility are ongoing issues of debate in the literature. Yet
perhaps in contrast to veterans of more recent conflicts, those
of WWII have infrequently seeked psychiatric pensions.9
Conclusions from this study can only suggest trends.

Is the concept of PTSD adequate to describe the passage of
trauma related symptoms through the life span of survivors?
That 37% of these subjects 50 years after traumatic exposure still
suffer symptoms concordant with the diagnosis of PTSD is a
robust indicator that this is a reasonable concept. That 48% of
the sample suffer neither a diagnosable chronic PTSD nor a
trauma induced affective disorder, yet still suffer post traumatic
symptoms is of interest. Though these veterans did not fulfil the
diagnostic criteria of PTSD, 72% still experienced at least one
arousal symptom and 68% at least one symptom of re-
experiencing. Persisting sleep disturbance, irritability and
exaggerated startle reflexes were commonly reported as
distressing symptoms. Avoidance symptomatology has tended
not to be acknowledged, possibly because over time it may well
have become ego-syntonic, and without spousal reportance one
could anticipate that this symptom cluster has been marginalised.
The study lends support to the concept of subsyndromal
PTSD.15-18 A tentative explanation for this conclusion might be
that in older age, with declining health and increasing social
isolation, symptoms of PTSD tend to resurface.11 However,
these veterans had a sustained diagnosis of a service attributable
psychiatric disorder, and this suggests that their traumatic
symptoms were not latent during prior psychiatric examinations.

There is indication from this study that the type of trauma
stimulus might determine the intensity and durability of the
PTSD symptoms. The vast majority with PTSD after 50 years
can recall the instance that they were traumatised and this may
indicate that an acute fearful situation is a different stressor to
more sustained fearful circumstances, such as a prisoner of war
existence. It is certainly emerging from the literature that
different sources of trauma lead to unique clusters of co-morbid
disorders associated with the PTSD (eg substance abuse, panic
disorder)19 and possibly even individual trauma syndromes.20

Ellard states that “if adults are deeply psychologically
traumatised, they know it at the time (and remember it)”13

suggesting a contrary viewpoint that recall of the traumatic event
differentiates PTSD from a “collection of enduring post
traumatic symptoms”.

Somatic symptoms were of lesser intensity and frequency
than PTSD-like symptoms. Deering et al19 reported 13-15% of
war veterans meet the criteria for a lifetime diagnosis of
somatisation disorder. Considering the individual somatic
symptoms taken from Da Costa’s2 and Lewis’3 clinical
descriptions (Table 3) at least 30% of veterans reported
symptoms of fatigue, cardiorespiratory distress, pain and
autonomic dysfunction. It would appear that persistent somatic
symptoms are prominent in World War II veterans, an
observation which has been previously reported.21-24 In an aging
population the prevalence of organic disorder increases and this
is likely to account in part for this clinical observation. It is also
probable that 50 years of hyper-arousal symptomatology,
driven by frequent re-experiencing symptoms and barely
dampened by avoidant manoeuvres, impacts upon the aging
process.25 In addition to psychological ‘wear and tear’, the
experience of catastrophic terror is psychologically a narcissistic
injury which in itself tends to enhance somatic preoccupation
and attributions. It has been hypothesised that trauma involving
physical suffering (eg rape, torture and prisoner of war) may be
more likely to lead to somatisation in those with PTSD.19 It is
apparent that the veterans in this study suffer significant and
persistent somatic concerns. The rarity of anxiety and traumatic
symptoms recorded in hospitalised WWII serviceman,23 the
wide range of acute psychiatric symptoms,13,24 and the
immediate highly adaptive value of symptoms such as

hypervigilance and exaggerated startle response13 do not
necessarily indicate an absence of psycho-pathology but
perhaps a latency of symptoms reaching a clinical threshold.
Sub-syndromal post traumatic states may fade (accounting for
the early spontaneous resolution of PTSD), may fluctuate and
endure, or may kindle under further provocation (such as
impending death11) into diagnosable PTSD.

From a clinical perspective the recognition of a sub-syndromal
PTSD is supported by this clinical audit. Further consideration
needs to be given to the relationship between the type and
severity of traumatic stressor and the type and intensity of
induced post traumatic symptomatology. This study suggests
that an intense (and recallable) calamitous event may result in a
more classical DSM PTSD than a persevering pervasive stressor
(such as being a prisoner of war). Irrespective of the symptom
cluster the psychiatric consequences are sadly enduring. Rather
than dismiss Da Costa’s syndrome and the Effort syndrome as
historical curiosities, it may be more pertinent to consider such
clinical syndromes as subtypes of post traumatic stress disorders
rather than independent clinical entities.

The propensity of clinicians, particularly non psychiatric
clinicians, to broaden and utilise a more loosely
diagnostically defined PTSD is an understandable response
for the DSM criteria of PTSD may be too restrictive.
Certainly this author has little quarrel with his psychiatric
forebears who attributed in these veterans of World War II
their psychiatric symptoms to war trauma. The concept of
PTSD is clinically convincing, however the clinical spectrum
of trauma response is more variable than is currently
diagnostically acceptable, and the trauma reaction is dynamic
throughout life. Valid diagnostic criteria require a stability
of symptomatology. It is the changeability yet persistence of
PTSD that complicates our understanding.

Correspondence. AD Macleod, Consultant Psychiatrist, Psychiatric
Consultation Service, Christchurch Hospital, Christchurch.
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People of small South Pacific islands live in environments
where various factors affect their health in a relatively uniform
way. Blood chemistry data reflect the health of the population
and give valuable information regarding the occurrence of
various diseases. In the current study, serum samples were
collected and analysed from nearly the total population of the
island of Mauke in the Cook Islands in association with a
survey on filariasis.1,2 The purpose of the study was to
correlate the results of basic blood chemistry measurements
with the diseases profile of this island population.

Methods
Blood chemistry parameters were determined for the population of the
island of Mauke in Cook Islands (20º 08' S 157º 20' W) in 1992 when one
of the authors (AG) was the government doctor on the island. Venous
blood samples were drawn for the measurement of basic laboratory
parameters from 502 volunteers. Blood chemistry measurements of all
subjects participating in the health survey were included in the current
analysis. Informed consent was obtained from each subject. For practical
reasons, blood samples were collected without prior fasting and
throughout the day between 8 am and 5 pm. Serum was separated and
kept in test tubes immersed in liquid nitrogen until assayed. The samples
were assayed for glucose, urea nitrogen, creatinine, sodium, potassium,
chloride, calcium, phosphorus, uric acid, total protein, albumin, total
globulin, aspartate aminotransferase, alanine aminotransferase, gamma
glutamyltransferase, alkaline phosphatase, lactate dehydrogenase, total
bilirubin, direct bilirubin, iron, triglycerides, and total cholesterol
(Chem-Screen PanelR) at the Maryland Medical MetPath Laboratory
(Baltimore, MD, USA). A small number of observations (six out of total
12 550) were discarded due to obvious clerical errors. Values given in the
Reference Manual of the Maryland Medical MetPath Laboratory3 were
used as reference intervals. All values were transformed to SI unit by
multiplying by appropriate constants.4

Results
At the time of the study, the population of Mauke was 621
(324 males and 297 females, Figure 1). With the exception
of nine Europeans and one Asian, the population was
Polynesian. Persons under 20 years of age represented 55%
of the population. The population consumed a mixed
traditional Polynesian and Western diet consisting of locally
grown vegetables, fruit, pork and goat meat and fish
supplemented with imported canned food and beverages.

Blood samples were obtained from 268 males (82.7% of
males) and 234 (78.8%) females, total 502 (80.8%, Figure 1).
In the study population, the mean age of males was 26.3
years (SD 20.3, range 2-78) and the age of females was 28.5
years (SD 20.1, range 2-84). The participation of subjects
from different age groups varied from 47% to 100%.

Children of the age group 0-9 years represented 76% and
47% (males and females, respectively) of the census
population. The participation of the age groups 70-79 and
80-89 varied from 70% to 92% and of all other groups from
81% to 100%.

The results of the blood chemistry measurements are
given in Table 1. The majority of values were within the
respective reference intervals. The numbers of observed
values falling outside the respective reference intervals varied
from 0% (phosphorus) to 19.8% (lactate dehydrogenase).

Serum glucose values were above the reference range in
9% of  the subjects, 24 males and 21 females. The mean age
(range) of subjects with increased serum glucose values was
48.9 years (3-76 years). The vast majority (84.4%) of the
subjects with increased serum glucose values were over
sixteen years of age.

The blood urea nitrogen and serum creatinine values were
above the reference range in 1.8% and 1.2% of the subjects,
respectively. The blood urea nitrogen/serum creatinine ratio
was above the reference range in 12.9% of the subjects.
There was hypoalbuminaemia in 1.2% of the subjects under
49 years of age, in 2.1% of the subjects in the group 50-59
years and 4.0% of the subjects over 60 years of age. Uric
acid levels were elevated in 5% of the subjects, mean age
41.3 years, range 12-67 years. The majority of subjects with
elevated uric acid levels were males (80.0%). Serum globulin
levels were elevated in 4% of subjects.

Serum iron values were elevated in 1.6% of subjects, six
males and two females, whereas iron values were below the
reference interval in 8%, nineteen males and 21 females.
The mean age of  those with subnormal serum iron values
was 21.7 years, range 3-83 years. Children under sixteen
years of age represented 50% of subjects with subnormal
serum iron levels. Serum triglyceride levels were elevated in
11.2%, and serum cholesterol 4.4% of the subjects. There
was a positive correlation between the concentration of
cholesterol and age (r = 0.56).

Discussion
In the current study, basic blood chemistry data were
obtained from 80% of the population of a small Pacific
Island in connection with a health survey specifically aimed
at investigating microfilariasis in the community. Serum
samples were frozen immediately and kept at liquid nitrogen

Blood chemistry profile of a South Pacific Island population

Timo J Nevalainen, Professor, Department of Pathology, University of Turku, Turku, Finland; Archibald Guinea†,
Medical Officer, Health Department, Mauke Island, Cook Islands.

Abstract

Aims. To determine basic blood chemistry parameters in
the population of the island of Mauke in the South Pacific.
Methods. As a part of a health survey carried out in
1992, 24 laboratory parameters were measured in serum
samples of 502 subjects representing 80.8% of the total
population.
Results. Blood glucose, uric acid and globulin values were
above the respective reference intervals in 9%, 5% and 4%
of the subjects. Blood urea nitrogen and serum creatinine
values were elevated in 1.8% and 1.2% of the subjects.
Hypoalbuminaemia was found in 1.2% to 4% of the

subjects, more frequently in the older age groups. Gamma
glutamyltransferase levels were elevated in 6.2% of the
subjects. Iron values were below the reference interval in
8.0% of the subjects. Serum cholesterol levels were
elevated in 4.4% of the subjects.
Conclusions. The blood chemistry data reflect the disease
profile of this Pacific Island population including the
presence of diabetes and iron deficiency as well as renal,
hepatic and infectious diseases. The data can be used in
comparative inter-island studies as well as in those between
Pacific Island and other populations.

NZ Med J 2000; 113: 251-3

Footnote: † deceased
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temperature until assayed in a medical laboratory in the
U.S.A. The values of different laboratory measurements
were compared to the reference values of the assaying
laboratory.

A medical survey was conducted in Mauke five years prior to
the current study, by Losacker.5 Diabetes was found in 2%
of the population in that survey. In the current study, serum
glucose values were above the reference range in 9% of the
subjects, mean age 48.9 years. These data point to a high
prevalence of adult-onset diabetes. However, the prevalence
of impaired glucose tolerance cannot be gauged accurately
from the current blood glucose values because blood

sampling was not standardized to the time of prior food
intake. Diabetes is accompanied by obesity in this population
(Guinea, clinical observation). Recent studies have shown
higher calorie intake in Pacific Island people living in New
Zealand than that of either European or Maori people.6

Table 1. Laboratory measurements in serum samples of 268 male and
234 female subjects living on the island of Mauke.

Analyte Unit Number of Reference Range of Number of
observations  range observed observations

values  above the
 reference range

Glucose mmol/L 502 3.3-6.4 2.7-27.0 45 (9.0%)
Urea nitrogen mmol/L 502 1.8-8.9 1.4-14.6 9 (1.8%)
(BUN)
Creatinine µmol/L 502 44.2-123.7 17.7-185.6 6 (1.2%)
Urea nitrogen/ 502 5-25 6-80 65 (12.9%)
creatinine ratio
Sodium mmol/L 502 135-148 132-160 10 (2.0%)
Potassium mmol/L 500 3.5-5.5 2-5.8 3 (0.6%)
Chloride mmol/L 502 95-110 85-121 11 (2.2%)
Calcium mmol/L 502 2.1-2.8 1.6-2.9 6 (1.2%)
Phosphorus mmol/L 502 0.7-2.3 0.5-2.0 0 (0%)
Uric acid mmol/L 502 0.1-0.5 0.2-0.6 25 (5.0%)
Total protein g/L 502 63-90 50-103 16 (3.2%)
Albumin g/L 404 <49 y: 37-55 34-82 1 (0.2%)

47 50-59 y: 35-47 28-51 3 (6.4%)
50 >60 y: 33-47 28-49 1 (2.0%)

Globulin g/L 502 14-45 15-85 20 (4.0%)
Albumin/ 502 0.7-2.4 0.5-3.0 1 (0.2%)
globulin ratio
Aspartate U/L 306 >16 y: 7-46 11-199 12 (3.9%)
aminotransferase
(AST, SGOT)
Alanine U/L 501 0-50 1-169 23 (4.6%)
aminotransferase
(ALT, SGPT)
Gamma-glutamyl- U/L 502 0-65 0-408 31 (6.2%)
transferase (GGT)
Alkaline U/L 306 >16 y: 30-175 27-318 12 (3.9%)
phosphatase
Lactate U/L 501 10-250 110-629 99 (19.8%)
dehydrogenase
Total bilirubin µmol/L 502 0-25.7 1.7-102 6 (1.2%)
Direct bilirubin µmol/L 502 0-8.8 0-27.4 8 (1.6%)
Iron µmol/L 502 6.3-30.4 0.2-46.7 8 (1.6%)
Triglycerides mmol/L 502 0.3-2.1 0.3-8.8 56 (11.2%)
Total cholesterol µmol/L 501 3.0-7.1 2.6-11.3 22 (4.4%)

The current results indicate compromised renal function in
few cases. Elevated blood urea nitrogen and serum
creatinine values were observed in 1.8% and 1.2% of the
subjects, respectively. Hypoalbuminaemia varied from
1.2% to 4.0% of the subjects. However, the prevalence and
the exact types of renal disease are unknown in this
population. Both diabetic nephropathy and postinfection
renal diseases are known to occur with at least one adult
death on account of nephropathy and one child case of
non-fatal postinfection renal disease (Guinea, clinical
observations). Cases of rheumatic fever occur among
school children in Cook Islands. Losacker5 found five cases
of cardiac valve disease in Mauke.

Elevated serum globulin levels most probably reflect the
prevalence of infectious diseases. In an earlier survey,
filariasis was found in 7% of the population of Mauke.1,2

Other infections include intestinal worms, fungal
infections,5 hepatitis, and infected skin wounds (Guinea,
clinical observations).

Elevated uric acid values were observed in males.
Cases of clinical gout are seen in this population
(Guinea, clinical observations). Serum enzyme levels
were elevated in a surprisingly high number of the
subjects in the current study. Unfortunately, the scanty
clinical data available do not allow many conclusions as
to the causes of these elevations. Liver diseases including
hepatit is  B occur in Mauke (Guinea,  cl inical

Figure 1. Upper panel: the age distribution of males in the census
population (n=324, black columns) on the island of Mauke in 1992
and males in the study population (n=268, open columns). Lower
panel: the age distribution of females in the census population
(n=297, black columns) and in the study population (n=234, open
columns).
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impressions). Chronic hepatitis B virus infection is
associated with significant morbidity and mortality
among Pacific Islanders living in New Zealand.7 The
gamma glutamyltransferase values were elevated in 6.2%
of the subjects, mainly males. This finding supports the
observation of alcohol abuse in this sub-population
(Guinea, clinical impressions).

Low serum iron values observed in 8% of the subjects
reflect the prevalence of anaemia especially among children
in Mauke (Guinea, clinical impressions). Elevated serum
triglyceride values were seen in 11.2% of the subjects.
However, the current values are unreliable since, as a rule,
the subjects did not limit their food intake prior to blood
sampling. Elevated serum cholesterol values were found in
4.4% of the subjects. Angina and myocardial infarction are
seldom diagnosed in Mauke, whereas vascular disease is
mostly manifest as cerebrovascular insufficiency and stroke
(Guinea, clinical impressions). However, myocardial
infarction is common among Pacific Island people living in
New Zealand. In a study conducted in New Zealand, age
adjusted mortality rates from coronary heart disease were
175/100 000 and 52 for Pacific Island men and women,
respectively, compared with 325 and 141 for Maori men and
women and 154 and 36 for European men and women.8
Hypertension is slightly more prevalent among Pacific
Islanders than Europeans living in New Zealand. Almost
20% of Maori, 16% of Pacific Island and 11% of European
people were classified as hypertensive in a recent study.9
Losacker5 diagnosed hypertension in 5% of the population
of Mauke and observed its association with obesity.

In summary, the current investigation on blood
chemistry covers nearly the total population of a small
Pacific Island and reflects the age distribution and the
disease profile of this population. Laboratory parameters
suggest the presence of diabetes, iron deficiency and renal,
hepatic, and infectious diseases. These data can be used in
comparative studies, for example between Pacific Island
and other populations.
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The New Zealand National Kidney Allocation System

Ian D Dittmer, Medical Director, National Kidney Allocation System and Renal Physician, Auckland Hospital and
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Transplant Sub-committee.

NZ Med J 2000; 113: 253-5

Background to renal transplantation in New
Zealand
Renal transplantation is regarded as the optimal
management of end-stage renal disease in patients who are
medically suitable. The majority of transplants use cadaveric
donors and the current shortage of kidneys has resulted in a
large number of patients waiting several years to receive a
graft. The Renal Transplant Sub-committee of the National
Renal Advisory Group undertook the task of reviewing
kidney allocation with the aim of improving equity of access,
whilst maintaining graft success. Over the last two years, this
committee has designed, in consultation with New Zealand
transplant surgeons and physicians, the New Zealand
National Kidney Allocation System (NKAS) which began
operating in March 1999.

In New Zealand, cadaveric kidneys have traditionally been
allocated by renal transplant physicians on the basis of local
needs and factors thought to have a beneficial effect on graft
outcome, particularly tissue type and crossmatch results. As a
result, some patients have spent substantial periods waiting
for a cadaveric graft principally because they have an unusual
tissue type. The Renal Transplant Sub-committee set out to
design a system that would not only take into account factors
known to affect graft survival, but would also give allocation
advantage to patients who have waited longest. The former

is necessary to satisfy the demands of utilitarianism and
maximise outcomes. The latter brings natural justice into the
system. Consideration was given to joining the Australian
Allocation system in order to enlarge the likelihood of
excellent tissue type matches, but logistic, legal and financial
factors and ischaemic time delays made this impractical. A
unique feature of the New Zealand system is that all
available kidneys will be allocated on a national basis as
opposed to systems elsewhere where the majority are used
by the transplant centre where the retrieval occurred.

Factors affecting renal transplant outcome
For some years, the New Zealand transplant units have
contributed data on all grafts performed to the Australia and
New Zealand Dialysis and Transplant Registry
(ANZDATA).1 Information from ANZDATA and large
international transplant registries such as that co-ordinated
by United Network for Organ Sharing (UNOS) in the USA2

was considered by the committee.
Factors affecting graft outcome can be divided into three

groups. First, recipient characteristics which have an effect
on overall graft survival only when they are used to exclude
or limit the access of some recipients to cadaveric grafts.
Second, characteristics of the donor kidney that will exert
their effect irrespective of recipient. Third, closeness of
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HLA match. We will consider each of these and describe
how they were taken into account when designing the
NKAS allocation protocol.
1. Recipient factors affecting graft outcome and equity
of access. Increased recipient age, co-morbid conditions,
race, the primary renal disease and previous
immunologically mediated graft loss all adversely affect graft
outcome.1,2 These factors can only be dealt with by ensuring
that assessment of all potential recipients, and their
subsequent acceptance for (or exclusion from) the cadaveric
waiting list is performed in a similar manner throughout the
country. Areas of particular focus include recipient hepatitis
B and hepatitis C status and cardiological evaluation. The
latter has at times proved difficult because of inequalities of
access to cardiological services in particular coronary
angiography and cardiac surgery. Guidelines acceptable to
all units now exist.

It is essential that all potential donor/recipient
combinations are assessed adequately to ensure that
recipients who are immunologically sensitised do not receive
grafts they are likely to reject. HLA sensitisation may occur
after pregnancy, blood transfusion and transplantation; the
presence of preformed anti-HLA antibodies directed against
the proposed graft is a marker of poor graft outcome. A
crossmatch is performed between the serum of the recipient
and lymphocytes of the donor to detect such antibodies.
There is reasonable evidence that a well-performed negative
crossmatch in sensitised patients is associated with graft
outcome close to that of unsensitised recipients. The
introduction of NKAS provides an ideal opportunity for the
New Zealand Blood Service to standardise and improve the
performance of this test throughout New Zealand.

Clearly, not all patients on the cadaveric waiting list have
the same chance of favourable graft outcome because of the
above factors. The Renal Transplant Sub-committee felt,
however, that once accepted for the waiting list, all patients
should have equal access to offered organs unless there were
compelling reasons to the contrary. The only situation where
the allocation protocol is over-ridden is where the kidney is to
be used as part of a double organ transplant (ie heart-kidney
and liver-kidney) when the kidney would be allocated along
with the life-sustaining organ. This has occurred in New
Zealand on three occasions in the last ten years.3

Rank 2 in the protocol takes into account two situations
where benefit beyond that described in the next sections was
likely to occur for the recipient. First, children who are
‘failing to thrive’ on dialysis and where there is no potential
live donor have been given priority on humanitarian
grounds. Second, diabetic patients would receive priority for
a combined kidney-pancreas transplant as outcome is
substantially improved with this procedure without
compromising graft outcome.4
2. Donor factors affecting graft outcome. Factors
affecting graft outcome inherent in the donor kidney
include: increasing age of the donor, co-morbid disease in
the donor (in particular renovascular disease) and long cold
ischaemia time.1,2

One factor creating pressure for increased numbers of
kidney transplant is the inclusion of potential recipients of
greater age than would have been considered in the past.
This has been associated with extension of the age criteria
for cadaveric organ donor acceptance. The committee
considered scientific evidence that kidneys from older
donors have poorer prospects for long term graft survival
than do those from donors aged under 50 years, for example,
and that greatest survival of these organs appears to be
achieved in older recipients.5 The explanation may be that
older recipients are less likely to mount a vigorous immune

response to the transplant. Broad matching of donor and
recipient age was therefore introduced into NKAS, although
only in Rank 3 as it was felt that the benefit of extremely
good HLA matches outweighed this consideration.

With the widening of acceptance criteria for donors, co-
morbid disease is becoming an increasing problem. We have
improved our ability to assess these organs by ensuring that
pathology services are available to process urgent biopsies
and also by improving the methods of communicating this
and other relevant information to recipient transplant teams.

Prolonged cold ischaemia time (time between cross clamping
of the donor aorta and time of reperfusion of the graft in the
recipient) is an accepted predictor of poor graft outcome,
including primary non-function in extreme situations. It has
been used as an argument against organ sharing systems by
some transplant teams. ANZDATA reports have consistently
shown that organs with a cold ischaemia time of greater than
eighteen hours have a poorer outcome than organs transplanted
more quickly.2 While more organs will be shared between
centres under NKAS, the committee does not expect a
significant increase in time delays. NKAS has an audit
procedure in place that monitors graft success in relation to a
variety of allocation variables including cold ischaemia time.
Therefore, the only donor factor that will be taken into account
when allocating organs is an attempt to age match donor and
recipient when there is not a good HLA match.
3. Closeness of HLA match. Large registries have shown
that one of the most important factors affecting graft
survival is the degree of HLA matching between donor and
recipient.2 There is little doubt that organs with either zero
or only one mismatch for HLA-A, -B and -DR with the
recipient have significantly better survival half-lives than less
well matched organs. Although this benefit is often thought
of as being small, in that the difference in graft survival at
five years is of the order of only 10%, it remains the single
most important variable in graft survival upon which a
decision to allocate organs can be made. This is even more
so if it is accepted that, once on the waiting list, all patients
should be treated as equally deserving of graft allocation. It
is also worthwhile to consider that recipients of well-
matched grafts have fewer problems with anti-HLA
antibodies should they require a subsequent transplant.

Under NKAS, kidneys are allocated initially by the
closeness of the HLA match between donor and recipient.
Table 1 shows the priority scoring system for allocation of
well HLA-matched organs including those with zero, one
and two HLA mismatches (Rank 1 allocation). It is accepted
that a mismatch at the HLA-A locus is less important than
an HLA-B mismatch and similarly for HLA-DR, hence the
weighting given. Where two potential recipients have
identical scores allocated by HLA typing, then the time
waiting for a transplant will be taken into account. Time on
the waiting list will not over-ride closeness of HLA match in
Rank 1. It is estimated that 30-50% of cadaveric kidneys will
be allocated in this manner. In reality this will result in little
difference from current New Zealand practice but will
ensure that allocation is always performed in a systematic,
transparent and accountable manner that is more equitable.
Most major organ sharing networks throughout the world
allocate cadaveric kidneys in a similar manner, although the
exact point scoring systems vary.

Rank 3 provides for the allocation of the remainder of the
organs that are not well HLA matched (Table 2). Matching
specifically at the Class II HLA-DR locus has been used
because it has been shown to be more important than Class I
(HLA-A and -B) matching in a consistent manner in large
registries. Time spent on the waiting list will again separate
those with identical scores after DR and age matching.
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Table 1. Rank 1 allocation protocol.

Score

1. Initial score 60 000
2. Deduct for each mismatch HLA-A 980

HLA-B 990
HLA-DR 1010

3. Add time points for each month* 0.1

If total score is less than 58 000 then the organs will not be allocated on this rank.
*Recipient waiting time.

Table 2. Rank 2 allocation protocol.

Score

1. Age a. donor <50 / recipient <55 11
b. donor >50 / recipient >55 11

2. HLA-DR mismatch 0 30
1 20
2 10

3. Time points for each month* 0.3

Organs allocated by total score. *Recipient waiting time.

Time points
Many patients in New Zealand presently do not receive
grafts because of either an unusual HLA type (particularly
non-Northern European racial groups) or prior HLA
sensitisation, combined with the relatively low number of
donors. As noted above, timepoints will not affect graft
allocation in Rank 1 (the well matched graft). However, the
weighting given to ‘time points’ in Rank 3 will enable this
group to receive reasonably HLA-DR matched grafts for
which they are crossmatch negative. To overcome the
difference between a 0 and a 1 HLA-DR mismatched graft a
‘long-term waiter’ would have been waiting for 30 months
longer than the better-matched patient.

Many overseas organ sharing systems attempt to overcome
the problem with long-term waiters by allocating points for
markers of HLA sensitisation, but it is felt that time on the
waiting list is an accurate reflection of this and also benefits
those with unusual HLA alleles. The laboratory tests used to
define anti-HLA antibodies are also not sufficiently
stringent, in our opinion, to be used as part of an allocation
algorithm. The introduction of more reliable sensitive cross-
match techniques will ensure that patients are not given
organs to which they are sensitised while allowing us to
allocate organs to these patients.

Patients will only receive timepoints once they are
accepted for the cadaveric waiting list. To be accepted, they
must have completed their work-up as outlined in the New
Zealand recipient guidelines and have commenced dialysis.
The issue of when exactly this time point should be remains
contentious. Access to some of the investigations required
remains unequal (in particular coronary angiography) and it
is hoped that the establishment of clear guidelines will assist
in the improvement in provision of these services. At present
patients can be listed once their averaged urea/creatinine

clearance has fallen below 15 ml/min (ie prior to starting
dialysis) however, they will not accrue time points until the
date they start dialysis. In effect, this means pre-dialysis
patients with severe renal impairment could be allocated
kidneys which are closely HLA matched.

Organ donation in New Zealand
The number of donors in New Zealand is a related but
distinct issue that is not addressed by NKAS. The new
allocation system should provide for responsible and
transparent stewardship of a scarce resource (cadaveric
kidneys), but of itself will do nothing to alleviate the overall
shortage of organs. New Zealand must now develop and
establish an effective national organ donation programme to
improve our organ donation rate, which, together with that
of Australia, is one of the lowest in the developed world.
There is no simple solution, and multiple parameters
including medical and community education, will need to be
addressed, but experience from other countries (Spain, for
example) suggests that the donor rate can be significantly
increased.6

Administration
The mechanical process of allocation will be performed
using a computer programme supplied by the Australian Red
Cross, modified to take into account New Zealand rankings.
NKAS is a service purchased by the HFA with a Medical
Director who will report to the New Zealand Renal
Physicians and Transplant Surgeons. Full copies of all
protocols are available from the Medical Director. NKAS
will perform an extensive audit of its activities to ensure that,
in particular, there have been no delays in distribution of
organs, which would have a deleterious effect on cold
ischaemia time.

In summary, NKAS has been developed to ensure that
cadaveric kidney allocation in New Zealand is performed
on an equitable and accountable basis. It is hoped that this
will improve the management of end-stage renal failure in
New Zealand.
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There are increasing international data showing that those
with better iron levels are more likely to achieve superior
mental, physical and economic potential. Yet local
information on how we might improve our situation at the
personal and national level is scarce. What we do know is
that iron deficiency is common in our community, especially
in some groups: premature infants, children from lower
socioeconomic populations, hospitalised children (see
Wilson et al1 for references to twelve New Zealand surveys
over 40 years), adolescents,2,3 menstruating women and
possibly pregnant women. Since the incidence of iron
deficiency can be seen as a “nutritional Gross Domestic
Product”, with an increasing group embracing poverty,4

New Zealand may be doing worse now in this respect than
in the past. Epidemiological studies to define the true extent
of the current situation, however, are lacking.

Iron deficiency anaemia in the young infant is associated
with poor cognitive and motor development, with long term
consequences in those untreated or partially treated.5-10

Children between six and twelve months of age appear to be
particularly susceptible.6,10  Although there are still questions
about the direct causal relationship between infant iron
deficiency anaemia and impaired development, preventing
the problem appears to be the safest option,8,9,11 particularly
as treatment may not completely correct the cognitive
defects. New Zealand does not yet have a national
intervention programme, although the Ministry of Health
has signalled research to determine the prevalence of iron
deficiency anaemia in groups at-risk as a priority.12

There are also considerable circumstantial data that iron
deficiency anaemia in the first trimester is associated with
poor pregnancy outcome, including an increase in the rate of
premature delivery and low birth weight.13-15 A pre-
conception full blood count and treatment with supplements
if iron deficiency anaemia is identified seems an ideal
approach. The iron can be given with folate. Evidence from
randomised trials indicates that iron supplements decrease
the incidence of iron deficiency anaemia during pregnancy,
but their effect on adverse maternal and infant outcomes are
inconclusive,15,16 possibly because those affected often have
other social and medical risk factors. There are no local
prevalence or outcome data in this group as yet.

The premature delivery places the problem in the next
generation, the infant being at risk of increased peri-natal
mortality and morbidity. The latter includes iron
deficiency anaemia when the reduced stores at birth have
all been utilised, although this can be prevented by
supplements. A survey of New Zealand special care baby
units indicates variable treatment protocols and an
apparent lack of follow-up for many of these children at
risk (Bollard C and Blacklock H, unpublished data, 1999).
Anaemia will occur also in term babies even those
exclusively breast-fed, unless other sources of iron are
provided after six months of age.11 Unfortunately, any test
for iron deficiency requires a blood sample, and although
iron repletion is critical for brain development at this
young age, it will be difficult to persuade all parents and
GPs to screen or treat infants at risk in the absence of
national guidelines.12

Recommendations for the prevention and treatment of
childhood iron deficiency from the Department of Health
and Human Services in the United States, where the
incidence is probably lower than here,16-18 include the
following: Pre-term and/or low birth weight babies if not fed
iron-fortified infant formulas or given iron supplements
should be screened for anaemia before six months; otherwise
high risk children should be screened between nine and
twelve months, six months later, and annually from two to
five years. All children should also be assessed between two
to five years to check if they have acquired iron deficiency
risk factors such as poverty or neglect.18 Countries other
than USA, including Costa Rica,8 have also introduced
health policy in this area. Free GP visits for children under
six years should facilitate the introduction of such a
programme in this country. The time has come for an
economic evaluation and the development of treatment
guidelines to prevent the long-term consequences in a
significant proportion of our population – this is vital if New
Zealand hopes to capitalise on a knowledge economy.

New Zealand adolescents who have a high iron
requirement are also of concern. In a recent study,3 iron
deficiency was ten times higher in female adolescents
(18.4%) than in males (1.8%), while the prevalence of
anaemia, six times higher in females (11.5% versus 1.8%),
was highest in Asians (18.9%) followed by Pacific Islanders
(12.1%), Maori (11.1%) and Europeans (4.1%). The reasons
for these racial differences are as yet unknown, but an
association with Helicobacter pylori infection has been
postulated.3 Diet is also important - a 1993 survey of
thirteen to fifteen year old New Zealanders identified that
37% of girls and 14% of boys had less than 70% of the
recommended daily iron intake.2

A recent study19 suggests that middle-class high school
girls in the USA with latent iron deficiency can improve
haemoglobin levels and scholastic performance (short-term
memory Hopkins Verbal Leaming Test) with iron
supplements. A study in nine to eleven year old Thai
children showed that there was a positive association
between iron status and IQ and a language achievement
test.20 These and a growing number of similar reports need
to be confirmed before recommending adolescent screening.
However, increasing dietary iron and treating confirmed
iron deficiency anaemia are recommended strategies.21 At
present, the only adolescents receiving treatment are those
attending their GP or being hospitalised with anaemia or co-
existent medical problems.

An elevation in haemoglobin levels would enhance the
sports performance of at least some of our athletes.22,23

Rather than using illegal erythropoietin injections or blood
transfusions, all sportsmen should try to achieve an optimal
haemoglobin level, ideally with good nutrition, although
some will only manage this with iron supplements.

There are classic studies showing that manual workers in
the developing world (Sri Lankan tea pickers, Indonesian
rubber plantation workers, Chinese mill workers) increase
their outputs after iron treatment.24,25 A cost benefit analysis
of treating iron deficiency anaemia estimated that with each
10% increase in haemoglobin concentration, a 15%

Iron and performance - important for all New Zealanders?

Hilary A Blacklock, Clinical and Laboratory Haematologist, Middlemore Hospital and Mercy Specialist Centre,
Auckland.
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improvement in the productivity of anaemic laborers can be
expected.24 It is highly likely that at least some New Zealand
manual workers would improve their production or outputs
with improved haemoglobin levels - is this not something to
be considered seriously when we are trying to aim for
excellence in economic performance?

The lower end of the reference range  for serum ferritin at
approximately 20 ug/L is defined as ‘normal’ for our adult
population, but this may be too low in many instances for
maximum performance. Currently, the stages of iron status
are defined as follows:
1. Iron deficiency anaemia (low haemoglobin, low serum
ferritin). Improvement likely with treatment.
2. Latent iron deficiency (low ferritin, haemoglobin in the
normal range). Ferritin and sometimes haemoglobin can
improve with treatment.19

3. Normal, or not iron deficient (normal ferritin and
haemoglobin). Some of these individuals will also increase
their haemoglobin with treatment.
I have proposed a group 4. Maximal iron repletion (ferritin
higher than the lower end of  the normal range and a
haemoglobin level that does not increase with
supplements).21

We have been slow to recognise that a low ‘normal’
haemoglobin level may be suboptimal for an individual’s
endurance performance,22 maximum oxygen uptake (VO2
max)23 or brain function. Nor do we always consider that an
associated infective or inflammatory process may ‘falsely’
elevate the serum ferritin,26  that other factors are impeding
the availability of iron to the developing red cells (renal
failure is a good example),27 or that iron deficiency often co-
exists with anaemia of  chronic disease.

A top athlete does not have ideal iron stores when her
haemoglobin, usually about 155 g/L, is now 138 with a
ferritin of 22 ug/L. A mother may be more tired with a
haemoglobin of 120 g/L and a ferritin of 20 ug/L when
previous haemoglobins were always greater than 140 g/L
(however, her fatigue may be due to other reasons). The
student competing in an international debating or
mathematics competition might be more successful after a
course of iron supplements, but we cannot as yet be certain.
The man whose haemoglobin has fallen from 165 to 138 g/L
should perhaps be investigated earlier rather than later. (We
would take an interest in the woman whose haemoglobin
had fallen from 120 to 95 g/L without an obvious cause,
especially if she was post-menopausal).

Are there any down sides to improving the iron status of
the nation? Iron deficiency from occult blood loss might
take longer to become manifest in adults, delaying the
diagnosis of bowel cancer, which is prevalent in our
population. Then there are the gastro-intestinal side effects
of the inorganic iron supplements available on prescription.24

There are studies suggesting that iron treatment increases
the malaria infection rate in susceptible infants28 but not
other infections, although previous non-controlled data from
New Zealand reporting an increase in neonatal sepsis
ethically prevents the routine use of parenteral iron in
neonates.29 Since platelet function improves with a rise in
haemoglobin,30 caution may be appropriate in those at high
risk of a myocardial infarction - there is already controversy
as to whether those with above average iron stores are at
increased risk.31 Also, the incidence of cancer may be
increased in those with high iron stores.32 Then there are

those with undiagnosed haemochromatosis (one in 200 New
Zealand Europeans) who could be harmed with iron
treatment.33 Anyone on regular ongoing iron supplements to
treat deficiency or to improve their performance should have
laboratory tests to monitor any response, and to check that
iron overload and/or polycythaemia are not developing.

In conclusion, iron supplements should be given to
prevent the development of anaemia in premature and low
birth weight infants, and to treat those with iron deficiency
anaemia, especially infants, pregnant women and those
planning a pregnancy. The rest of us, unless we are a
committed athlete or interested in our work performance,
should consider the risks, wait for more evidence and only
take iron if it is prescribed appropriately.
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A case of unusual karyotype evolution in adult acute lymphoblastic
leukaemia (ALL). J Taylor,1  J Cochrane,2 S Gibbons,3 C Morris,1

1Cytogenetic and Molecular Oncology Unit, Department of
Pathology, Christchurch School of Medicine; 2Cytogenetic and
3Haematology Units, Canterbury Health Laboratories, Christchurch
Hospital, Christchurch.
Cytogenetic studies of patients with acute lymphoblastic leukaemia (ALL)
are an extremely valuable part of the initial diagnostic evaluation.
However, irrespective of disease state, ALL cells do not always provide
analysable cells and an important abnormality may be missed.
Comparative Genomic Hybridisation (CGH) allows screening of copy
number changes along all human chromosomes simultaneously, and can
detect gains and losses of chromosomes that may have been poorly
evaluated by conventional cytogenetic analysis. Hyperdiploidy (>50
chromosomes) occurs in 7-20% of adult ALL, while hypodiploid
karyotypes (<40 chromosomes) occur in only 1-3% of any age group of
ALL. Hypodiploidy is generally associated with a poor prognosis. Very
hypodiploid (near-haploid) and hyperdiploid cells can be found
concurrently at the time of diagnosis of ALL. In this circumstance it is
thought that the hyperdiploid cells may arise from a precise doubling of
the near-haploid cells. Karyotypes at relapse may have altered
chromosome number and/or newly acquired structural changes, but are
usually still related to the karyotype seen at diagnosis. Here we describe
karyotype, CGH, and some molecular features of leukaemic cells from a
patient who presented with a hyperdiploid karyotype but without a
haploid equivalent. Leukaemic cells at relapse were hypodiploid with
essentially the same chromosome complement as detected at diagnosis
but with some structural differences. Loss of heterozygosity studies
showed shared allelic loss between the diagnostic and relapse samples,
confirming that these cells were clonally related. Fluorescent in situ
hybridisation revealed previously undetected hypodiploid cell-lines at
diagnosis. These results suggest that a latent hypodiploid cell line was
present at diagnosis, a finding of prognostic importance.

Extreme habitat, extreme physiology: preliminary results of a study
of Antarctic Weddell seals. R Eisert, Animal and Food Sciences
Division, Lincoln University.
Lactation results in significant mobilisation of body reserves (ie weight
loss) in many species. An extreme case of maternal investment is observed
when females fast during lactation, eg if foraging and breeding take place
in different habitats. The Weddell seal presents an example of this
phenomenon. The lactating female may lose in excess of 50% of her
postpartum body weight during her six-week lactation. Despite this
massive weight loss, plasma β-hydroxybutyrate concentrations are not
elevated (0.19±0.09 mmol/L, mean±1 SD) and plasma glucose is
maintained at 6.2±0.78 mmol/L. The Weddell seal is also known for
having high levels of circulating cortisol (1000-5000 mmol/L).

The absence of fasting ketosis and maintenance of milk production during
a period of severe, prolonged starvation is unusual and suggests that the
Weddell seal may have evolved a modified physiological response to fasting.

During the 1996 and 1998 Antarctic seasons, experiments were
carried out to measure glucose tolerance, β-hydroxybutyrate tolerance,
change in body composition, and physiological parameters (eg
glucose, ketone bodies) and selected hormones (eg, leptin, insulin) in
lactating Weddell seals. In addition, milk samples were collected to
measure composition.

Preliminary results indicate that ketone body utilisation is of minor
importance in the lactating female. The question is how gluconeogenesis is
maintained without prohibitive loss of body protein, given the protein
requirements of milk synthesis. Another outcome is that serum cortisol
levels in adult and juvenile seals responded to handling with a marked
increase, suggesting stress should be considered when interpreting results
in this species.

Protection from oxidative damage to U937 cells by 7,8-NP, an
endogenous antioxidant. S Duggan, S Gieseg, Free Radical
Biochemistry Laboratory, Department of Zoology, University of
Canterbury, Christchurch.
Macrophage and monocyte cells release chemicals called pteridines when
activated by T-cells during the immune response. One of these
pteridines, 7,8-dihydroneopterin (7,8-NP), has been shown to be a potent
antioxidant during low density lipoprotein oxidation and in some cell
oxidation models. The aim of this study was to use the human immortal
monocytic cell line, U937,  to assess aspects of 7,8-NP’s antioxidant

effects. Free radical damage to the cells was induced by the water soluble
azo-radical generator 2,2-azobis (2-amidinopropane) dihydrochloride
(AAPH). Damage was assessed by quantifying cell viability using the
MTT reduction and lactate dehydrogenase release assays, and by
quantifying total cellular thiols using Ellmans reagent (5, 5 dithiobis (2-
nitrobenzoic acid)).

Twelve hour AAPH (10mM) treatment reduced cell viability by 84.1%
(n=3). Pre-incubation with 200 µM 7,8-NP reduced the loss in cell
viability caused by AAPH exposure by 36% (n=3). AAPH treatment of
the cells was shown to cause a drop in total cellular thiols of 31.6% (n=3).
This effect could be reduced to 15% (n=3) by pre-incubating U937 cells
with exogenously added 7,8-NP (200 µM). In a control experiment,
200uM 7,8-NP was shown to have no direct effect on cellular thiols,
which remained at control levels.

This study suggests that 7,8-NP may play a protective role in vivo as an
antioxidant, preventing free radical damage to macrophage cells.

Oral neuraminidase inhibitor GS4104 in experimental Influenza B
infection. R Robson,1 L Jennings,2 H Jackson,3 P Ward,3 J Massarella,4
1Department of Nephrology, Christchurch Hospital, 2Canterbury
Health Laboratories, Christchurch, 3Roche Global Development,
Welwyn, UK, 4Roche Global Development, Nutley, USA.
Annually, influenza infects millions of people world-wide. Influenza B causes
epidemics every two to three years which account for considerable morbidity
and excess mortality. Oseltamivir (GS4104, Ro 64-0796) is the first oral
neuraminidase inhibitor. It is rapidly converted to its active metabolite
(GS4071), a potent and selective inhibitor of influenza A and B viruses in vitro,
and in experimentally infected animals. Oseltamivir is effective in the treatment
of experimental and natural influenza A in humans, however clinical trial data
on influenza B are limited. We investigated the safety and efficacy of oral
oseltamivir in treating healthy subjects with experimentally induced influenza B
infection. 60 subjects were randomised to oral oseltamivir 75 mg or 150 mg or
placebo twice daily for five days, beginning 24 hours after intranasal
inoculation with 107TCID50 of influenza B/Yamagata/16/88 virus. The
primary efficacy parameter was area under the curve (AUC) of quantitative
virus culture of nasal wash fluid. Other endpoints included peak virus titre,
duration of viral shedding, and duration and severity of symptoms. Infection
was defined as recovery of challenge virus on ≥1 day post challenge and/or  ≥4-
fold rise in serum HAI antibody titre to influenza B/Yamagata antigen.

Demographic data for the three groups were similar. The number of
subjects with detectable viral shedding at baseline was low (11/16 in placebo; 7/
15 in each treatment group). In the subset of patients sero-negative at baseline,
treatment reduced median AUC virus titers by 96% compared with placebo
(Oseltamivir 5.9 log10TCID50 xh/mL, placebo 149.7 log10TCID50xh/mL,
p=0.086). The median peak viral titre was reduced by 2.0 log10TCID50/mL
(77%) (p=0.08). Median duration of virus shedding was significantly shorter
than the placebo group with an 81.5% reduction (Oseltamivir 17.7
log10TCID50 xh/mL, placebo 95.7 log10TCID50 xh/mL, p=0.042).
Although few subjects reported clinical symptoms, treatment reduced the
median AUC symptom severity by 16% (p=0.051) and the median duration of
symptoms by 72% (p=0.079). The pharmacokinetic profile demonstrated a
dose dependent increase in Cmax and AUC. Oseltamivir was well tolerated
with no laboratory test disturbances described. The most frequently reported
events were mild, transient nausea and vomiting. No subject discontinued
medication. This study demonstrates the antiviral efficacy of oseltamivir (75
and 150mg twice daily)  in treating experimental influenza B and predicts that
this agent will be effective in natural influenza B infection.

Role of natriuretic peptides in sodium balance following aneurysmal
subarachnoid haemorrhage. R Leikis, R Ferch, E Espiner, M
MacFarlane, J Bonkowski, J Pik, H Murphy, Departments of
Endocrinology and Neurosurgery, Christchurch Hospital, Christchurch.
A fall in plasma sodium (Na) is a common complication following
subarachnoid haemorrhage (SAH) and other neurological events. The
mechanism is not thoroughly understood but thought to be due to excessive
renal sodium loss. The cardiac natriuretic peptides atrial natriuretic peptide
(ANP) and brain natriuretic peptide (BNP) have been demonstrated to be
elevated following SAH. The relationship between these peptides and other
homeostatic mechanisms is not clear. 20 patients admitted for a recent
confirmed SAH were sequentially enrolled into the study. They were treated
according to a standard protocol, received a fixed daily sodium load and fluid
input. Clinical status, fluid and Na balance,  electrolytes, renal function,
natriuretic peptides, plasma renin activity (PRA), aldosterone, antidiuretic
hormone (ADH), catecholamines, cortisol and endothelin levels were studied
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daily for fourteen days. Ten patients became hyponatraemic despite a
200 mmol Na load/day. We noted both ANP and BNP rose acutely to a
peak four days post haemorrhage then fell toward the normal range over the
following seven days, ANP delayed with respect to BNP. There was a
significant correlation between the two hormones. ADH was elevated acutely
but rapidly fell to the low normal range. PRA started low normal then

showed a significant rise over fourteen days. PRA had a significant inverse
correlation with both ANP and BNP. Aldosterone followed a pattern similar
to PRA. Conclusions are ANP and BNP are simultaneously released
following SAH, which suggests they contribute to renal Na loss and suppress
the renin-angiotensin-aldosterone axis. As the natriuretic peptides return
toward normal levels the compensatory responses are restored.
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