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A turbulent decade: lessons from the ‘health reforms’

Andrew Hornblow, Dean, Christchurch School of Medicine; Pauline Barnett, Senior Lecturer, Department of Public
Health and General Practice, Christchurch School of Medicine, Christchurch.

For the New Zealand health system, the turbulent decade of
the 1990s has taught painful lessons which must not be lost
as a new government leads us beyond the so-called ‘health
reforms’.

The 1991 Green and White Paper1 heralded a major shift
in both the organisation of health care and the underlying
ideology which governed health policy. Without health
sector consultation or public mandate, the era of imposed
market-oriented reforms had begun. The stated goals of the
reforms could hardly be disputed. These were to improve
access to an effective and affordable health system,
encourage efficiency and innovation, reduce waiting times,
widen choice of services, enhance the work environment for
health professionals, improve illness/injury prevention and
health promotion, and increase sensitivity of the health
system to changing health needs. However, accompanying
the advocacy for these laudable goals, were repeated and
largely unsubstantiated accusations of gross inefficiency,
poor targeting and provider capture. The moral high ground
of universally accepted goals, combined with the zeal of the
reformers served as the basis for refocusing health services
from a public service to a commercial ethos.

The structural changes proposed in 1991 were radical: the
purchaser-provider split and competitive contracting managed by
four Regional Health Authorities (RHAs); Crown Health
Enterprises (CHEs) structured with corporate boards; an
independent Public Health Commission; a Core Services
Committee to ration; health care plans to allow alternative
private purchasing arrangements; and social insurance funding.
By the time of implementation in 1993, social insurance funding
had been explicitly abandoned and health care plans faced an
uncertain future.

By mid-1996, three years into the reforms and with an
election pending, it was clear that the reformers’
expectations were ill-founded. Higher charges limited access
to general practitioners (GPs). Waiting lists had increased by
up to 50%. The confident prediction of 20-30% savings had
not been realised with CHE’s experiencing persistent
deficits, around $179m in 1995/96 alone. RHA costs had
increased by 40%. Hospital user charges had been
introduced and withdrawn after public outrage. Contract
negotiations had proved costly, contentious, and slow.
Thirteen of 23 CHE CEO’s and six Board Chairs had
resigned. The Public Health Commission had been
abolished, following conflict with the Ministry and pressure
from the tobacco and liquor industries and other vested
interests. Only 35% of public health targets were expected
to be achieved, according to Ministry of Health predictions.
The Core Services Committee, having failed to define the
‘core’ of health services, was transformed into the National
Health Committee, with a different task. Alternative health

care plans had quietly been dropped. Community concern
was growing, encouraged by opposition to the reforms from
doctors, nurses and other health professionals. This,
expressed through groups such as the Public Health
Coalition, the professional colleges, the Public Health
Association, the Nurses’ Organisation, and others, combined
with mounting public concern, developed into
unprecedented and organised anti-reform advocacy, against
which the government’s costly public relations campaign
proved ineffectual.

The Coalition Government of December 1996 was reliant
on New Zealand First, which gained balance-of-power status
on the strength of its campaign against both the government
and the health reforms. The structural arrangements of 1993
were significantly modified in ways now familiar to us all.
Competitive contracting was replaced by principles of co-
operation and collaboration. The four RHAs were
centralised as the Health Funding Authority. The 23 CHEs
were subsequently rehabilitated as Hospital and Health
Services. Resource allocation became more pragmatic, for
example, in primary care there was a retreat from targeting
(e.g. the ‘under sixes’) and waiting lists and other target areas
(e.g. mental health) received new funding.

The National government of the early 1990s, and the
Coalition government which followed, did not formally evaluate
the reforms, although a number of useful monitoring reports
were published2-4 and other reviews have appeared.5-7 However,
failure to assess systematically the impact of the changes was a
lost opportunity. For a country seen in the past as a ‘social
laboratory’, embarking again on bold and controversial changes
to major social structures, the impact of the reforms would prove
to be of considerable international interest. Despite the lack of
formal evaluation, with a change of government it is now timely
to assess the legacy of the previous decade.

Retention of the purchaser/provider split has maintained
the essentially adversarial contract negotiating environment.
In hospital management the appointment of CHE directors
and senior staff from outside the health sector was intended
to strengthen management and commercial expertise. Even
with such expertise, the government’s own officials advised
in 1996 that “the pace of performance improvement since
the reforms seems to have weakened”.3 There was a climate
of mistrust between boards, management and professional
staff. This was much worse in some areas than others, most
notably in the spectacularly dysfunctional situation in
Christchurch where the enquiry undertaken by the Health
and Disability Commissioner8 blamed patient deaths on
system changes and inadequacies. In the last three years
management-clinician relationships have undoubtedly
improved country-wide, but much has yet to be done to
rebuild trust and establish genuine partnership at all levels.

EDITORIAL
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In primary care the establishment of independent
practitioner associations and other primary care
organisations has brought new energy to primary care and
promises much for innovation and expansion of services.4
However, with only 50% of general practice services now
government funded there is significant unmet need,
particularly among Maori and low income groups, and in
rural communities. In a five country comparison,9 only the
US is perceived to have worse access to primary medical
care, a sad judgement on the health reforms’ ability to
deliver affordable and accessible care. In public health, with
overall immunisation coverage estimated to be only about
70%, comparable to that of many third world countries, the
implications for increased prevalence of preventable
infectious diseases are alarming.

The health reformers’ expectations that a market model would
encourage flexibility and innovation, and widen choice, have
been only partly realised. In some high priority areas, such as
community mental health and Maori health, there are now more
funds, more appropriate services and a wider range of providers.
In some rural areas community trusts have been formed which
provide viable alternative services. But waiting lists have
extended, not reduced, and the introduction of a surgical points-
based booking system, while intended to be rational and fair, has
proved problematic. Private health insurance, still only 6% of
overall health expenditure, cannot solve the difficult problem of
the demand for surgical services outstripping supply. The
proportion of New Zealanders now holding health insurance has
dropped from 50% to 30%, with the clear and inevitable
socioeconomic bias, 63% of above average earners being insured,
and only 29% of those with below average income. The public
component of total health expenditure has declined through the
1990s to 77%,10 again raising questions about equity and who in
the community is bearing these costs.

The lessons of the health reforms of the 1990s should be set
in a cultural context, both of New Zealand culture and the
culture of the health sector. New Zealanders take pride in a
culture which emphasises equity and social justice. The
ideologically driven imposition of market-oriented reforms
was an exercise, not of bold leadership but of political
arrogance and a rejection of established community values.
Within the health sector, the reforms polarised clinical and
commercial cultures. The colonisation of one culture by
another brings challenge to and changes in power structures,
decision-making, resource allocation, social structures,
concepts and language, and dominant values and beliefs
(Table 1). Where restructuring fails it is often because issues
of ‘organisational culture’ are ignored.

Table 1. Clinical and commercial cultures in conflict mode.

Clinical Commercial

Desired outcome cure, care profit, growth
Values compassion, excellence competition, efficiency
Language health sciences business, management
Decision-making collegial hierarchical
Knowledge base health status, pathology, market forces, commercial

treatment, patient risk risk management
management

The lessons of the health reforms have been painful ones, and
must not be lost. A fundamental lesson is that a market approach
to the delivery of health care has major limitations. The ultimate
goal of a public health system is the provision of care as
equitably, effectively and efficiently as possible, not the profitable
sale of commodities. A second lesson is that optimal functioning
of a sector as complex as health requires a close partnership
between those with technical expertise (doctors, nurses and other
health professionals), and managers, and the confidence of the
wider community. A third lesson is that attainment of desired
health status outcomes requires strategic planning, wide
consultation, and co-ordinated action within and beyond the
health sector. The de-emphasis during the reforms on public
health and preventive measures must be reversed, with urgent
strengthening of population-based strategies targeted toward
preventable illness and injury, and towards those most in need. A
fourth lesson is that our public health system is seen as a national
taonga, and that erosion of the sense of ownership and
confidence becomes a shared loss for the community as a whole.

The new Labour-led coalition has promised to restore the
public’s faith in the public health system. As the hold of market
ideology over the public sector diminishes, the reforms of the
1990s become part of our history. The challenge remains that
of maximising health gains and effective health care delivery
through best use of limited resources.
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ABC of Nutrition
Editor. S Truswell. BMJ Publishing. Contains 121 pages. ISBN 0 7279 1233 X.
Price not stated.

What to do with the GP who has been taught little or no nutrition at medical school
and is faced with treating patients with a wide variety of nutrition related conditions?
Write an ABC of Nutrition. This challenge was given to Dr Stewart Truswell in the
mid 1980s by Dr Stephen Lock, Editor of the BMJ and led to publication of the first
edition of the ABC of Nutrition in 1986. Today’s GP has little more formal nutrition
training yet is confronted by a bewildering array of information about nutrition fads
and controversies that makes it difficult to decipher what is sound and informed. The
third and revised edition of the ABC of Nutrition by Dr Truswell is a timely update.

ABC books often have to sacrifice in the interest of space too much of the
important  for the most important, but this is not the case here. The major nutrition
related diseases and deficiencies are covered: heart disease, cancer (a little too briefly),
hypertension, diabetes, obesity, and nutritional anaemias, but so are osteoporosis,
dental caries, and gallstones to name a few. The role of nutrition in normal growth
and development (pregnancy, infancy, children and adolescents) and in maintaining
health in young and old adults is dealt with expertly. There is an excellent chapter that
describes food sensitivity and short chapters on nutritional support and therapeutic
diets. The chapter on food poisoning–contributed by Patrick G Wall–is highly
informative and includes several concise reference tables listing the incubation period,
duration of symptoms, and clinical features of the most common food pathogens.

The manual has relevant tables that provide a balance of complementary and
additional detail. The use of text boxes is exploited to introduce definitions,
important diagnostic criteria, guidelines for nutrition treatment, and to discuss
topical issues (eg. sports nutrition). Each chapter ends with a list of ten to fifteen
references to the best supporting evidence and review material.

The reader is provided with several UK addresses where additional nutrition
documents (eg. Coeliac Society’s list of gluten free manufactured products) can be
obtained. Unfortunately, the documents are relevant for those living in the UK.
Most of the documents have New Zealand and Australian equivalents and future
editions of ABC of Nutrition could provide in an appendix the relevant addresses
where the documents can be obtained.

Dr Truswell has called upon his vast experience as a practitioner and researcher
to distil and present the essence of nutrition knowledge and practice. I often found
myself admiring the way complicated debates that have filled volumes were
condensed into less than one page yet retained enough of their essential elements to
allow the reader to appreciate the debate and understand the ‘bottom line’.

Health professionals including nurses, doctors, dentists, and midwives would be
hard pressed to find a better ABC book to guide and inform their nutrition
practices. Dietitians and nutritionists with more formal nutrition training will
appreciate Dr Truswell’s informed, balanced, and concise presentation of the
essentials of nutrition. I highly recommend this book.

Dr M Skeaff,
Dunedin.

Book Review
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The astonishing growth of the Internet and the World Wide
Web has recently made vast quantities of health-related
information readily available to health professionals and
patients. With the click of a mouse it is now possible for
anyone with minimal computer skills to download scientific
papers, case reports, personal accounts and idle chatter on
virtually any medical topic. More than 10 000 Web sites are
already devoted to medical issues and many more are created
every week.1 People searching for health information may
generate as much as 40% of Internet traffic according to a
recent estimate.2

Sources of online medical information range from
electronic editions of peer-reviewed medical journals, to
searchable scientific databases such as MEDLINE, to
member-only digests of current medical intelligence, to
Internet list servers that forward messages among subscribers
sharing similar interests, to various electronic discussion
groups devoted to every imaginable health-related subject.
The promises of the new technology for the practice of
medicine are many, but they are diminished by concerns
about the accuracy of the information available3,4 and other
serious drawbacks. For example, many clinicians worry that
electronic communications about specific patients might not
be kept confidential.5 Others are concerned about medicolegal
liability arising from advice provided over the Internet.6

New Zealanders have embraced the Internet in recent
years. A census of Internet service providers in early 1999
found that more than 315 000 accounts had already been
established here.7 Considering that multiple users are
typically connected through a single account, it is likely that
the Internet is now an everyday part of life for tens of
thousands of New Zealanders. We wanted to assess how
extensively New Zealand general practitioners are using the
Internet, and to examine how they believe the new
technology is affecting their practice of medicine.

Methods
During the first week of December 1998 we sent a postal questionnaire to
all 259 general practitioners in the Otago/Southland region who were
known to the Department of General Practice at the Dunedin School of
Medicine. The confidential questionnaire, which was pilot tested,
included 21 pre-coded items on the doctor’s use of the Internet, the
doctor’s impressions of patient use of online resources, and demographic

data. Respondents were also asked two open-ended questions; one about
how the Internet had changed the ways they practice medicine, and one
about how the Internet had affected their relationships with patients.

GPs were asked to return the questionnaire in a reply paid envelope.
Those who had not responded ten days after the survey was posted were
sent a second questionnaire and a reminder letter. 20% of those who had
not responded to either mailing after four weeks were randomly selected
to undergo a standardised telephone interview in a separate study to
ascertain the effects of bias due to non-response. The telephone
interviews, conducted among the GPs who could be reached in up to four
attempts, included selected questions from the postal survey.

Analysis was limited to questionnaires returned within four weeks by
GPs currently in practice. Those who reported using the Internet at least
monthly for any reason were defined as users. Quantitative data were
analysed by calculating simple frequencies. For analysis of the two open-
ended questions, five of the authors, working as a group, assigned the
responses to categories that captured the essence of the comments. Two
other authors then repeated the qualitative analysis, to validate the initial
allocation of responses into the selected categories. The study had the
approval of the Otago Ethics Committee.

Results
A total of 184 questionnaires (71%) were returned, of
which 168 (65%) were sent in by GPs currently in medical
practice. Of those 168 respondents, 121 (72%) said they
had used the Internet at least once, and 114 (68%) said
they use it at least on a monthly basis. A total of 55% of
respondents said they had access to the Internet at home,
and 36% said they had access at work. 30 respondents
(18%) had access both at home and at work.

Internet users did not differ significantly by gender, with
73% of male respondents and 60% of female respondents
reporting use. Similarly, Internet use did not vary
significantly between those who trained in New Zealand and
those who trained overseas, or between those who primarily
serve urban or rural populations. In contrast, Internet use
was significantly less common among older GPs. Only five
(39%) of the respondents 60 years of age or older said they
use the Internet, compared to 71% of those under 60 years
of age (chi-squared = 6.04, df = 1, p = 0.014).

Of those who use the Internet, 92 (81%) said they use it
for work-related tasks, including updating medical
knowledge, finding information for patients and
communicating with colleagues. But only 30% of those GPs
said they use the Internet at least weekly to update their

Internet use amongst New Zealand general practitioners

Jason Eberhart-Phillips, Senior Lecturer, Department of Preventive and Social Medicine; Katherine Hall, Clinical
Lecturer, Department of General Practice; G Peter Herbison, Senior Research Fellow, Department of Preventive
and Social Medicine; Sarah Jenkins, Trainee Intern; Joanna Lambert, Trainee Intern; Richard Ng, Trainee Intern;
Martha Nicholson, Trainee Intern; Lorna Rankin, Trainee Intern, Dunedin School of Medicine, Dunedin.

Aims. To assess how extensively New Zealand doctors are
using medical information on the Internet, and to examine
how the new technology is affecting their practice of
medicine.
Methods. All general practitioners (GPs) known to be
working in Otago and Southland were asked to complete a
postal questionnaire regarding their use of the Internet and
their impressions of patient use of online medical resources.
Results. Of 259 questionnaires mailed out, 168 (65%)
were returned by GPs currently in practice. Of those, 114
(68%) said they used the Internet at least monthly. A total

of 71% of GPs had patients who indicated they had
sought medical information from the Internet. Nearly
half of respondents expressed concerns that the Internet
could have unwelcome effects on the doctor-patient
relationship.
Conclusions. Internet use among New Zealand doctors
and patients is widespread, and is likely to have significant
impact on medical practice now and in the future. While
the potential benefits of the new technology are numerous,
the Internet may become a source of conflict between
doctors and patients.

Abstract

NZ Med J 2000; 113: 135-7
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knowledge or to obtain information for patients. About 38%
of users said they communicate with colleagues via the
Internet at least weekly, but just nine users (8%) said they
had ever communicated with patients via the Internet.

Adult medicine is the area of medical science about which
the respondents said they most commonly approach the
Internet for information. Three-quarters of those who use the
Internet said they most often pick the Web sites they visit by
‘surfing’ from one site to the next. About 45% said they had
‘bookmarked’ at least one frequently used medical site
through their Internet browser. Only ten of the Internet users
(9%) said they were involved in a Web site of their own.

Among all the GPs who responded, 71% said they had
patients who indicated that they had sought medical
information from the Internet. Of those, 50% saw at least
two patients per month who mentioned the Internet, and
6% saw five or more such patients. According to the
doctors, patients had sought online information on most of
the same areas of medical science as clinicians, except that
doctors are more likely to look up Web sites pertaining to
dermatology. Only 17% of the GPs thought that medical
information on the Internet is too difficult for patients to
understand, while 26% feared that the information
available is not accurate enough.

In response to the open-ended questions, 42 respondents
(25%) said the Internet had already changed the ways they
practice medicine, nearly two-thirds of whom viewed the
changes positively. A total of 108 respondents (64%)
indicated that the Internet had affected the doctor-patient
relationship, or would do so in the future. This compared
to 5% who believed the Internet would have no effect, and
30% who offered no opinion.

In all, just 26 respondents (15%) said the Internet would
improve their relationships with patients. By contrast, 82
(49%) expressed some anxiety or equivocation about the
Internet’s potential effects on the doctor-patient
relationship. Many of their concerns were related to
incorrect or inadequate online medical information (cited
by 45% of the 82 respondents with concerns), resource
implications arising from patients requesting particular
therapies (21%), and the undermining of trust between
doctors and patients (27%).

In the survey of non-responders, nine of the fourteen
randomly chosen GPs could be contacted and agreed to
participate in the telephone interview. These individuals did
not differ significantly from the respondents to the postal
survey in terms of their demographic characteristics or their
use of the Internet.

Discussion
In the practice of medicine, the potential benefits of
today’s cyber revolution for improving knowledge and
sharing information are numerous. At a time when the
scientific evidence for medical decision-making is
expanding rapidly, a computer connected to the Internet
may become as essential for clinicians as the stethoscope,
the sphygmomanometer or the telephone.8 There is no
question that the Internet today offers health
professionals an easily accessible and abundant resource
regarding current knowledge and accepted practice at
relatively little cost.9 Unlike traditional medical data
sources, this medium is inherently interactive, enabling
long-distance consultations with specialists and others at
the forefront of medical scholarship. As more doctors take
advantage of the medical resources on the Internet, fewer
patients may settle for care from more traditional office-
based practices that shun electronic medicine.

Our survey found that Internet use among Otago/

Southland GPs and their patients is now widespread.
There is no reason to believe that medical use of the
Internet would differ in other regions of New Zealand.
Ready access to current information, especially regarding
rare conditions, easier construction of patient handouts,
and improved communication with colleagues, are among
the Internet’s benefits for doctors that were confirmed in
this survey. But despite all the potential gains, doctors’
attitudes towards this new technology remain equivocal.
Many of their concerns relate to the accuracy of the
information at hand, resource implications, and worries
about the corrosive effects of the Internet on the doctor-
patient relationship.

Perhaps the biggest barrier to uptake of the Internet in
medical practice is the scarcity of quality control over the
information available. Anyone, including those with no
training in medicine, can set up a Web site and offer medical
opinions without submitting to scientific editing and peer
review. It is just as easy to broadcast medical misinformation
on the Internet as it is to disseminate scientifically valid
clinical views. For example, a five-month review of
consecutive messages sent to an online bulletin board for the
discussion of painful hand and arm conditions found that 89%
of messages that contained medical information were
authored by persons with no medical training. Approximately
one-third of the information provided was judged to be
unconventional.3 In another example, a study that examined
only online articles written by qualified medical authors found
that just 20% of articles for lay audiences, on the management
of acute diarrhoea in children, complied with American
Academy of Pediatrics guidelines.4

With so much inaccurate or misleading information
available online, patients connected to the Internet could
end up well informed yet misinformed. As one GP in our
survey put it, “Patients often perceive Internet information
has credibility just because it comes out of a computer.” GPs
with Internet-savvy patients may have to redefine their role,
becoming ‘brokers and interpreters of information,’ required
to explain and place into context the abundant information
their patients are now bringing in. This new role could
consume considerable time resources, as a few GPs already
mentioned in our survey. Other resource issues they cited
involve dealing with requests for diagnostic tests or
treatments that are either not available in New Zealand or
are difficult to obtain anywhere.

It has been suggested that “Medicine along with the other
professions, is distinctive in that the specialisation is in sheer
information.”10 The Internet challenges such definitions of
professionalism, in that the ownership of medical knowledge
is not exclusively, or even predominantly, in the domain of
the medical profession. As one GP wrote in this survey,
“[The Internet] is no different from other sources of
information accessed by patients in the past - eg people
researching in the library etc. - however [it] is more
accessible”.

Such accessibility to medical knowledge raises the
likelihood of having patients who are more informed
about their conditions than the doctor. Clearly some
doctors are undaunted about such a situation,
appreciating a more informed patient. As one stated in
our survey, “I always thought information sharing a very
important part of medical practice that has not been given
enough time.” Another respondent asserted that a highly
informed patient is only a threat if the doctor-patient
relationship is based on the biomedical model and is not
“patient-centered”.

However, a substantial fraction of GPs in this survey
expressed varying degrees of anxiety and concern that the
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Internet might damage the therapeutic alliance between
doctor and patient. In the more strongly worded
statements, there was an anxiety that the Internet would
diminish trust between doctor and patient. These doctors
did not argue that ‘blind faith’ was a required element in
this relationship, but some could cite difficulties that had
arisen already because of Internet use by patients. For
example, one recalled encounters marked by “a reluctance
or even refusal to accept even well tried/proven
medication for conditions because they [the patients] want
to carry out further research into the matter concerned”.

For the restoration and preservation of trust in the
doctor-patient relationship, the surgeon and philosopher
Miles Little has said that the public require “confidence in
the knowledge, training and skills of medical
practitioners... [and assurance that] the medical profession
sought the truth in every possible way”.11 This requirement
places great demands on practitioners if ‘confidence in
knowledge’ means that they remain always better informed
than their patients. Given that this is impossible, GPs must
consider other ways of positively utilising patients’
Internet-acquired knowledge. This might include the
interpretative role, mentioned previously. Such an
interpretative role allows the GP to demonstrate sincerely
a seeking of the truth in aiding the patient to understand
the context of the information obtained online from this
‘large and cheap medical dictionary’.

Perhaps the explosive growth of medical information via
the Internet has shattered once and for all the fantasy of
the all-knowing doctor. Doctors preparing to practice in
the 21st century may find that patients are becoming less
interested in GPs who impart ‘book knowledge’, and
more interested in clinicians who will work together with

them to make sense of the extensive information the
patients already have. Doctors may find their best
approach is open disclosure, accepting the limitations in
their knowledge and getting on with the task of finding
the best solutions for their patients’ problems. As one GP
in this survey noted, “I always treat these situations with
complete transparency admitting I don’t know something,
if I don’t, and then this ends up working more as a
partnership/team”. Uncertainty has never been easy for
the medical profession.12 Paradoxically, the rise of the
Internet, with the increased accessibility of information
for doctors and patients alike, makes dealing with
uncertainty due to the limits of one’s knowledge an even
more important consultative skill.

Correspondence. Dr Jason Eberhart-Phillips, Department of Preventive
and Social Medicine, PO Box 913, Dunedin.

1. Ferguson T. Digital doctoring - opportunities and challenges in electronic patient-physician
communication. JAMA 1998; 280: 1361-2.

2. Huntley AC. The need to know. Patients, e-mail and the Internet. Arch Dermatol 1999; 135;
198-9.

3. Culver JD, Geff F, Frumkin H. Medical information on the Internet: a study of an electronic
bulletin board. J Gen Intern Med 1997; 12: 466-70.

4. McClung HJ, Murray RD, Heitlinger LA. The Internet as a source for current patient
information. Pediatrics 1998; 101: e2.

5. Rind DM, Kohane IS, Szolovits P et al. Maintaining the confidentiality of medical records
shared over the Internet and the World Wide Web. Ann Intern Med 1997; 127: 138-41.

6. De Ville KA. Internet list servers and pediatrics: newly emerging legal and clinical practice
issues II. Pediatrics 1996; 98: 453-4.

7. ISP numbers grow. New Zealand Net Guide March 1999, p. 10.
8. Mandl KD, Kohane IS, Brandt AM. Electronic patient-physician communication: problems

and promise. Ann Intern Med 1998; 129: 495-500.
9. Klemenz B, McSherry D. Obtaining medical information from the Internet. J R Coll

Physicians Lond 1997; 31: 410-3.
10. Arrow KJ, Calabresi G, Pellegrino ED. Government decision making and the preciousness of

life. In: Tancredi LR, (editor). Ethics health care:  papers of the conference on health care and
changing values, 27-29 November 1973. Washington: National Academy of Sciences, 1974.

11. Little JM. Trust me - I’m a doctor. Paper presented at Medical Forum, Dunedin School of
Medicine, March 1997.

12. Katz J. Why doctors don’t disclose uncertainty. Hastings Cent Report 1984; 14: 35-44.

A meta-analysis of 25 hydroxyvitamin D in older people with fracture of the

proximal femur

Mark Weatherall, Senior Lecturer, Department of Medicine, Wellington School of Medicine Wellington.

Aims. To perform a meta-analysis on the published studies
of serum levels of 25 hydroxyvitamin D in older people
with fractures of the proximal femur compared to control
groups.
Methods. A ‘Medline’ literature search using key words
‘vitamin D’ and ‘hip fractures’ for the years January 1966 to
June 1999, seeking only papers published in English and
available from New Zealand medical libraries, was
performed. Bibliographies of identified papers were also
searched. Studies which compared 25 hydroxyvitamin D
levels in people with a fracture of the proximal femur to an
older control group were eligible for inclusion. 30 studies
were identified and 28 papers could be found in New

Abstract
Zealand. The method of weighted Z statistics was used in
the meta-analysis.
Results. The pooled reduction in serum 25
hydroxyvitamin D for the fracture group compared to the
controls was 0.66 of a standard deviation with a 95%
confidence interval of 0.74 to 0.59.
Conclusions. Although there may be publication bias in
this meta-analysis and there was some evidence of
heterogeneity in the studies, there is very good evidence
that older people with fracture of the proximal femur have
reduced levels of vitamin D compared to controls. Older
people with fracture of the proximal femur should be
treated with vitamin D.

NZ Med J 2000; 113: 137-40

Fracture of the proximal femur, so called hip fracture, is a
major public health problem in New Zealand. It is the most
common serious fracture in older people. A recent report to
the National Health Committee1 stated that over 3000
people, mostly over the age of 65 years, suffered a fracture of

the proximal femur in 1994. They had an average length of
stay in hospital of about three weeks. New Zealand data
suggests that 20% of those previously resident in their own
homes do not return home and as many as 50% of those
resident in an institution do not return to their previous
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level of care. Of those who do return to their own home a
large proportion never regain the degree of independence in
their instrumental activities of daily living they had prior to
the fracture.2 It is now increasingly recognised that vitamin
D status may play a crucial role in osteoporosis and perhaps
in tendency to fall.3 The purpose of this paper is to subject
the published literature, in English, concerning 25
hydroxyvitamin D levels in people with a hip fracture, to
meta-analysis.

Methods
A ‘Medline’ literature search based on the data base from January 1966 to
June 1999 was carried out using the words ‘vitamin D’ and ‘hip fractures’
as both subjects and text words. Bibliographies of identified papers were
also reviewed. Papers were eligible for inclusion if they measured serum
25 hydroxyvitamin D levels in a group of people shortly after fracture of
the proximal femur and compared these levels to a group of elderly
controls and if they could be obtained from New Zealand medical
libraries. If young control levels were included in the paper only the
elderly control data were used. Data extracted from the papers were of
the number of subjects, and mean serum 25 hydroxyvitamin D levels and
their standard deviation, in each of the groups. In some papers this
involved calculating the standard deviations from the standard error of
the mean. In some papers the 25 hydroxyvitamin D levels were presented
in different time periods of the year and these results were pooled to give
one total figure for the analysis. For purposes of interpretation all levels
are given here as nmol/L although for the method of meta-analysis used
the scale of the measurement is not important. The method of meta-
analysis used was the method of ‘Weighted Z statistics’.4 The statistical
programme Minitab 10.2 (Minitab Inc. 1994) was used.

Results
98 papers were identified by the ‘Medline’ search. Of these, eight
papers were eligible for inclusion. A further 22 studies were
identified from the bibliographies of these studies.5-34 Two papers
were not available in New Zealand.33,34 Both studies measured 25
hydroxyvitamin D in people with hip fracture and in control
subjects, and found lower 25 hydroxyvitamin D levels in the
fracture group. However, the actual means and standard
deviations were not described in the abstracts available on
‘Medline’. For the study of Lund et al,5 means and standard
deviations were estimated from examination of a graph of the
data where lines were drawn to illustrate these parameters but no
actual numerical data were given in the paper. In another study,6
the fracture group data were pooled from the two time periods
given. For study by Wooton et al, the 25 hydroxyvitamin D data
were presented as log transformed, but it was not stated if this
was natural or base 10 logarithm.9 Base 10 logarithm was
assumed. For the study of Knorring et al, data were presented in
a table as mean and standard error, however when the data
points from an accompanying table were analysed it was clear the
data for 25 hydroxyvitamin D had been written as mean and
standard deviation. Data were also pooled across time periods for
this study.10 For the study of Hoikka et al, data were pooled for
males and females.11 In the study of Lund et al, the mean and
standard deviations for the groups were calculated from
estimated raw values presented as dot plots.12  In three studies,
fracture data were pooled for trochanteric and cervical fracture
types.13,16,23  Control groups were pooled in one study,15 and
control data were pooled across the two control groups in two
other studies.22,32  Mean and standard deviations for the groups
were calculated from estimated raw values presented as dot plots
in the study of Pun et al.26  The timing of blood samples in the
fracture group was pre-operative in thirteen studies,5,10,15-17,24-30

post operative in six studies 9,18,20,23,31,32 and not stated in the
others.

Overall there were 1384 people in the fracture group and
1572 people in the control group for the papers for which
data were available.

Table 1 shows study details and standardised differences in
25 hydroxyvitamin D levels. The standardised difference is

expressed as the number of standard deviations between
fracture and control groups together with the 95%
confidence interval for the difference. In the table ‘Not’
means the proportion of subjects who were female was not
stated and ‘Match’ means the authors stated age and/or
gender matched controls were used but did not specify the
mean age or proportion who were female. In the first two
studies in the table only the age ranges were given.5,6 In the
other papers the mean age in the groups is cited. Figure 1
shows a plot of the data in Table 1 with the lines
representing the 95% confidence intervals for each of the
studies together with the pooled confidence interval. The
estimate of the standardised difference between the two
groups was -0.66 standard deviations with a 95% confidence
interval of -0.74 to -0.59.

A formal test of heterogeneity gave a chi-squared statistic
of 123.14 on 27 degrees of freedom, p<0.0001, suggesting
that the studies were not homogenous.

There were twelve studies where subjects with a fracture
of the proximal femur were compared to an inpatient control
group.9,10,15,18,20-24,28,31,3 The estimate of the standardised
differences based on these studies was -0.45 standard
deviations with a 95% confidence interval of -0.57 to -0.34.

Discussion
There are two major weaknesses with this meta-analysis. First,
it may be subject to publication bias. The search was confined
to studies published in English identified on ‘Medline’, and
that were available in New Zealand medical libraries and with
searches of the bibliographies of identified articles. No effort
was made to identify study information in other formats such
as theses or abstracts of conferences. The two studies
identified on bibliographic review, but which could not be
obtained from New Zealand medical libraries, both reported a
significantly lower 25 hydroxyvitamin D level in the fracture
group, consistent with the findings of the meta-analysis. The
second, and more serious, weakness was the strong evidence
of heterogeneity in the studies on formal testing. This is likely
to be due to the many differences in the studies regarding
selection of an appropriate control group. In some studies the
control groups were merely stated as elderly, in others they
were people attending outpatient clinics or people hospitalised
for other reasons. If the control groups might have had less or
more sunlight exposure than the subjects with hip fracture
then this could partly explain the heterogeneity of the results
since vitamin D status varies with sunlight exposure. If this
meta-analysis is thought of as supporting the contention that
low serum 25 hydroxyvitamin D has a causative role in hip
fracture then this heterogeneity suggests that low 25
hydroxyvitamin D levels in the hip fracture group may be a
function of which control groups were selected for the
comparison.

Based on recently published New Zealand data35 the
standard deviation for serum 25 hydroxyvitamin D
measurements in 92 adults aged 55-64 years was 29 nmol/L.
From the result of the present pooled analysis it can be
calculated that people with fracture of the proximal femur
might be expected to have serum 25 hydroxyvitamin D levels
18 nmol/L less on average than other elderly adults.

Other evidence to support the view that a low level of
vitamin D may be causative in hip fracture is that a low
level of vitamin D is associated with increased levels of
parathyroid hormone as the body maintains serum calcium
by mobilising the mineral content of bone. Severe
prolonged vitamin D deficiency gives rise to the bone
mineralization disorder, osteomalacia. Osteomalacia is
uncommon in New Zealand.36 A less severe vitamin D
deficiency, however, may contribute to osteoporosis.3 It is
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now well established that house bound individuals
including people residing in rest homes have vitamin D
levels below the accepted normal range.3,37-40 In a recent
New Zealand study institutional care residents made up
42% of those presenting with fracture of the proximal
femur.41 People resident in institutional care seem to have
an increased risk of fracture of the proximal femur with a
crude risk ten times that of the general population,42

although after adjusting for confounding factors there is an
odds ratio of 2.2 for fracture of the hip for those resident in
residential care.43 A recent large controlled study of rest
home residents has shown that calcium and vitamin D
supplementation reduces the rate of osteoporotic fracture
over a two year period44 although another large study of
community dwelling older people showed no benefit of
vitamin D supplementation for fracture prevention.45 The
same group that performed the latter study had previously
demonstrated an increase in bone mineral density in older

women given vitamin D compared to a placebo group.46 A
possible explanation of the association between low 25
hydroxyvitamin D levels with fracture of the proximal
femur may be that the fracture group had a number of
people normally resident in institutional care, who are now
fairly well recognised to be at risk for vitamin D deficiency,
and that in this group vitamin D deficiency, is associated
with hip fracture. There is evidence that medical inpatients
have a high prevalence of low serum 25 hydroxyvitamin D47

and this may be an explanation for the reduced levels of 25
hydroxyvitainin D in this meta-analysis. However, a sub-
group analysis of the papers in which the control subjects
were inpatients also showed that 25 hydroxyvitamin D
levels were lower in hip fracture groups compared to
controls.

The implications for practice are that people who
present with fracture of the proximal femur seem to be at
risk of vitamin D deficiency and strong consideration
should be given to either measuring 25 hydroxyvitainin D
in this group or treating them with vitamin D, such as is
contained in most multivitamin preparations. Higher dose
cholecalciferol is also available. It also seems reasonable,
based on increasing evidence, that people in residential
care or who are house bound should have vitamin D
supplements. A relatively cheap method is use of vitamin
D containing multivitamin preparations. As the ultimate
action of the active metabolite of vitamin D is to enhance
calcium absorption it also seems reasonable, in those at
risk of vitamin D deficiency, to also supplement their
calcium intake. Calcitriol, the active metabolite of vitamin
D, is available as a pharmaceutical preparation. It is
expensive and its use does not replenish the body stores of
vitamin D so this preparation is probably not suitable for
prophylaxis of vitamin D deficiency.

Correspondence. Dr Mark Weatherall, Department of Medicine,
Wellington School of Medicine, Private Bag 7343, Wellington. Fax (04) 389
5427; Email: markw@wnmeds.ac.nz

Table 1. Study details and standardised differences in serum 25 hydroxyvitamin D levels.

Study Control Fracture Location Standardised difference
(95% Cl)

N Age (years) % Female N Age % Female

5 41 60-95 Not 67 60-95 Not Denmark 0.26 (-0.13,0.65)
6 7 64-85 43 39 60+ 87 England -0.86 (-1.69,-0.04)
7 22 76.2 Not 22 74.7 Not Israel 0.21 (-0.38, 0.80)
8 76 79.4 100 98 80.2 100 England -0.74 (-1.04, -0.43)
9 29 74.5 76 42 75.9 86 England -0.55 (-1.03,-0.07)
10 41 78 78 58 77 81 Finland -0.66 (-1.07, -0.26)
11 58 Match Match 58 74.6 72 Finland -1.26 (-1.66,-0.86)
12 34 Match Match 21 72.4 80 Denmark -0.55 (- 1.11, 0)
13 95 Match 100 75 78.7 00 England -0.48 (-0.79, -0.18)
14 50 71.5 100 67 77.9 100 Australia -1.11 (-1.5, -0.72)
15 46 65.6 39 82 76.3 73 Finland -0.96 (-1.34, -0.58)
16 18 Match Match 36 72.5 61 Israel -0.88 (-1.46,-0.29)
17 25 73.8 100 40 77.1 100 Finland -1.93 (-2.54, -1.33)
18 10 69.4 100 10 67.5 100 England -0.11 (-0.99, 0.77)
19 74 75.6 73 125 75.9 67 Holland -1.22 (-1.53, -0.91)
20 23 82 100 23 80 100 England -0.04 (-0.62, 0.54)
21 49 72 100 30 78 100 Finland -0.06 (-0.52, 0.39)
22 39 69.7 100 29 74.2 100 Denmark -0.24 (-0.73, 0.23)
23 27 51 Not 15 77 Not Israel -0.35 (-0.99, 0.27)
24 20 73.3 100 41 77.4 100 England -0.68 (-1.23, -0.14)
25 24 76.8 71 30 80.1 81 Finland -0.49 (-1.04, 0.05)
26 28 71.2 100 69 78.1 100 Hong Kong -0.53 (-0.98, -0.08)
27 61 78.6 Not 61 78.9 Not Hong Kong -1.22 (-1.62, -0.84)
28 68 82.5 69 57 83.9 91 France -0.55 (-0.91, -0.19)
29 117 77.7 100 117 79.2 100 Belgium -1.01 (-1.28, -0.74)
30 40 73.1 0 40 72.4 0 Belgium -1.03 (-1.5, -0.57)
31 180 79.9 76 179 80.2 76 Switzerland -0.31 (-0.52, -0.1)
32 82 77.9 0 41 79.6 0 Australia -0.65 (-1.03, -0.27)

Pooled -0.66 (-0.74,-0.59)

See text for explanation of Not and Match.

Figure 1. Plot of 95% confidence intervals for standardised difference
in serum 25 hydroxyvitamin D levels from 28 studies.
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The concept of glycaemic index (GI) of carbohydrate-
containing foods was first introduced in the 1970’s by
Jenkins and colleagues.1 The index represents the glycaemic
response to a food containing a standard amount of
carbohydrate expressed as a percentage of the glycaemic
response to a similar glucose load. The suggestion that low
GI foods may be particularly appropriate for people with
diabetes was initially treated with cynicism, but there is now
considerable evidence that long term glycaemic control as
assessed by measurement of glycated haemoglobin can be
appreciably reduced by replacing high GI carbohydrate-
containing foods with those with a lower glycaemic index.2-5

Total and low density lipoprotein cholesterol are also
reduced suggesting potential additional benefit in terms of

cardiovascular risk reduction.6-9 Furthermore, there is now
additional evidence from prospective epidemiological studies
that diets with a high glycaemic load increase the risk of
developing diabetes and conversely that diets rich in low GI
carbohydrate-containing foods are protective.10,11 A recent
expert consultation of the Food and Agriculture
Organisation (FAO) and the World Health Organisation
(WHO) has endorsed the potential benefit which accrues
from the use of low GI foods in diabetes and suggested that
GI might be more widely used to guide populations with
regard to the most appropriate choices of carbohydrate-
containing foods.12 Many tabulations containing GI values
have been published but the composition of some foods is
influenced by geographic location, soil and climatic

Glycaemic index of New Zealand foods

Tracy Perry, Lecturer and Researcher; Jim Mann, Head of Department; Kirsty Mehalski, Research Student;
Cynthia Gayya, Research Student; Jan Wilson, Research Student, Department of Human Nutrition, University of
Otago; Caryn Thompson, Statistician, Department of Mathematics and Statistics, University of Otago, Dunedin.

Aim. To determine the glycaemic index values to a range
of foods that are unique to New Zealand, and those that
are grown and/or manufactured locally.
Methods. We determined the glycaemic index of 28
carbohydrate foods in both healthy subjects and those with
type 2 diabetes. Venous blood samples were collected over
two to three hours, and the incremental area under the blood
glucose curve was used to calculate glycaemic index values.

Results and Conclusions. This study has identified the
glycaemic index values for a range of New Zealand foods
which will be clinically useful in the nutritional
management of individuals with diabetes mellitus. People
with diabetes are recommended to choose foods with a low
glycaemic index which is associated with optimal blood
glucose control and lipid levels.
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conditions and processing procedures.13 Furthermore, some
foods are available only in certain countries. The FAO/
WHO expert consultation strongly recommended the
measurement of GI of local foods in individual countries.
We report here, for the first time, the GI values of
carbohydrate-containing foods unique to New Zealand and
the Pacific Islands as well as some commonly eaten foods in
which GI may differ from internationally published data.
We have also compared the results obtained in healthy
individuals with those in people with diabetes, who are likely
to benefit most from this information.

Methods
Study Design. The Southern Regional Health Authority Ethics
Committee (Otago) approved the study and informed consent was
obtained from all participants. Groups of eight to fifteen healthy subjects
drawn from a pool of 47 subjects (29 females and eighteen males), and
fourteen people with type 2 diabetes (five females, nine males), seven
treated by diet alone and seven on oral hypoglycaemic medication,
participated in the study: all subjects were Caucasian. The former group
was younger (average (SD) age of 31 (11.1) years) and leaner (body mass
index (BMI) 25 (4.6) kg/m2) than those with diabetes (age 52 (8.7) years,
BMI 30 (4.8) kg/m2). The mean (SD) fasting blood glucose was 5.1 (0.48)
in the healthy volunteers and 8.4 (2.41) mmol/L in those with diabetes.
All foods were tested in healthy volunteers and five foods were also tested
in those with type 2 diabetes.

The volunteers attended the clinic for testing at weekly intervals in the
morning after a ten to twelve hour overnight fast. A cannula was inserted
into an antecubital vein of the forearm. Three millilitre fasting blood
samples were taken as soon as the cannula was secure and then again five
minutes later before ingestion of test food. Further samples were taken at
fifteen, 30, 45, 60, 90 and 120 minutes after consumption of the test meal
or glucose solution. Additional samples were taken at 150 and 180
minutes from those with type 2 diabetes. The reference solution (glucose)
and test foods were ingested within ten minutes.

Blood was collected in 5mL vacutainers containing EDTA(K3)
(Vacutainer, Becton Dickinson, Rutherford, New Jersey), held on crushed
ice for two hours then centrifuged for ten minutes at 2500G at 4ºC.
Plasma was stored at -18ºC until analysis. The plasma glucose
concentration was analysed in duplicate using the enzymatic UV test with
hexokinase (Glucose HK Unikit III, Roche). All glucose analyses were
performed on the Cobas II Fara autoanalyser (Roche Diagnostica, Basle,
Switzerland). The interassay coefficient of variation for the study group
was 5.8% and for those with type 2 diabetes mellitus 6.0%.
Foods tested. All foods were tested in random order. An exception was
yams due to seasonal availability. The breads tested were Bürgen Dark/
Swiss Rye, Bürgen Mixed Grain, Country Fare Kibbled Konini, Nature’s
Fresh® Fibre White™ and Quality Bakers™ Molenberg® bread. All
breads were stored frozen and thawed before service. Various starchy
vegetables were also tested, including green banana, kumara, potato
(‘Nardine’ variety), sweetcorn (‘Honey and Pearl’ variety), taro and yams.
The vegetables were either boiled or microwaved in water. Rice and pasta
foods tested were Mother Earth Egg Fettuccine, Uncle Bens® White
Long Grain rice and Maggi Two Minute Noodles which were cooked in
boiling water according to package instructions. The following breakfast
cereals were served with water only: Sanitarium Natural Muesli;
Sanitarium Muesli Lite; Sanitarium Berry Fruity Bix; Kelloggs
Cornflakes; Hubbards Porridge; Hubbards Fruitful Lite; and Hubbards
Thank Goodness. The Mother Earth Apricot Bar; Griffins Golden Fruit
biscuit; and Malt meal wafer were served from the package. The Novartis
medical nutritional products are drinks which were served directly from
the tetrapacks: Resource Diabetic (swiss chocolate flavour); Resource
thickened beverage (orange juice, honey consistency); Resource thickened
beverage (orange juice, nectar consistency); and Resource fruit beverage
(peach flavour).

Most meals were prepared in a manner commonly used in the New
Zealand diet, but without any traditional accompaniments (for example
the green banana was served without coconut cream). Each test meal
contained 50 g of available carbohydrate and portion size was based on
The New Zealand Food Composition Tables14 or nutritional information
provided with the product. On at least three occasions, each subject was
tested with the reference solution of 50 g of dextrose glucose powder
dissolved in 400 mL of water. All meals were served with additional water
to bring the water content of each test meal to 410 mL (equivalent to the
glucose test) to minimise the possible differences in the rate of gastric
emptying, thereby eliminating meal volume as a variable.
Statistical Analyses. The incremental area under the blood glucose
response curve (AUC), ignoring the area below the fasting level was
calculated geometrically using the method described by Wolever and
Jenkins.15 For each subject, the AUC for each test food was expressed as a

percentage of the mean AUC for the glucose tests taken by the same
subject, and the resulting values meaned to give the actual food GI. The
wide range in individual responses to different foods has been clearly
documented,16,17 and the main purpose of GI determinations is to produce
rankings which in turn provide a guide to the most appropriate choices of
carbohydrate-containing foods. Thus published tables do not usually
include values for the statistical significance of differences between foods.
However, comparisons were made for those foods tested in healthy
volunteers and volunteers with diabetes using the Mann-Whitney U Test.

Results
Values for the GI of various foods tested in healthy
individuals are given in Table 1. The comparison between
the results for healthy individuals and for those with diabetes
are presented in Table 2: there were no statistically
significant differences between the two sets of values.

Table 1. Gycaemic index values of foods tested in healthy individuals.

Food: Number Mean SEM

Breads
Bürgen Mixed Grain 10 45 11.8
Bürgen Rye 9 55 12.1
Fibre White 14 77 9.7
Konini 14 68 12.4
Molenberg 15 75 9.9

Starchy Vegetables
Corn 9 37 11.5
Green Banana 8 38 9.6
Kumara 9 77 11.5
Potato 8 70 17.4
Taro 9 56 12.1
Yams 14 35 5.0

Rice and Pasta
Fettucine 14 47 5.9
White Rice 14 56 7.1
2 minute noodles 15 48 7.6

Breakfast Cereals
Hubbards Porridge 10 57.5 8.8
Hubbards Fruitful Lite 9 60.5 20.0
Hubbards Thank Goodness 11 65.3 17.9
Kelloggs Cornflakes 11 72 16.2
Sanitarium Berry Fruity Bix 10 113.2 9.9
Sanitarium Muesli Lite 10 53.7 12.2
Sanitarium Muesli Natural 10 56.7 9.3

Sweet biscuits and fruit bar
Golden Fruit Biscuit 10 77 25.0
Maltmeal wafer 10 49.5 9.8
Apricot Bar 15 50 7.9
Novartis Nutritional Products
Resource Diabetic 11 16.0 3.7
Thickened Beverage -orange juice honey 11 47.2 8.8
Thickened Beverage -orange juice nector 11 53.6 7.3
Resource Fruit Beverage 11 40.2 8.4

Table 2. Glycaemic index values for selected foods in healthy individuals
and those with type 2 diabetes.

Food Number Mean SEM

Type 2 diabetes
Bürgen Mixed Grain 13 69 6.1
Bürgen Rye 14 74 5.5
Molenburg 14 84 8.1
Kumara 14 78 5.5
Yams 13 25 3.7

Healthy Individuals
Bürgen Mixed Grain 10 45 11.7
Bürgen Rye 9 55 12.1
Molenburg 15 75 10.1
Kumara 9 77 11.5
Yams 14 35 5.0

There was no significant difference (of mean GI values) between those with type
2 diabetes and healthy individuals using the Mann Whitney U test.
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Discussion
The GI of a food was initially believed to be determined by
the dietary fibre content, especially the soluble component
of dietary fibre.17 While carbohydrate-containing foods
which are rich in soluble fibre do indeed have a low
glycaemic index, it is now clear that there are many other
determinants of the glycaemic response following ingestion
of carbohydrate.17 A low glycaemic index is observed when a
food is rich in fat as well as carbohydrate or when fructose
contributes significantly to the total carbohydrate content.
Thus fruits high in glucose (eg grapes) will have a higher GI
than those high in fructose (eg dates, apple). The need to
avoid high intakes of fat, especially saturated fat, underline
the fact that GI cannot be used as the sole indicator of the
most appropriate food choices for people with diabetes.
Food form is regarded as a particularly important
determinant of GI. Intact cell walls tend to reduce GI.17

Thus whole grains are associated with lower GI than when
the cereal is extensively processed and the cellular structure
destroyed. Whole fruits will have a lower GI than pureed
forms despite a similar content of total sugars.17  While it is
sometimes possible, therefore, to utilize internationally
published tables for certain foods (eg breakfast cereals
manufactured by international companies with standardized
production procedures) it is imperative to gather data for
locally grown, produced and consumed food and products.
Measurements of glycaemic index must be undertaken under
strictly controlled conditions and in adequate numbers of
subjects in order to avoid producing misleading results. The
broadly comparable data for those with type 2 diabetes and
healthy individuals are reassuring, confirmatory of the
results of other groups17,18 and suggest that findings relevant
to the treatment of diabetes may be extrapolated from
studies of non-diabetic individuals. These data represent the
first attempt to gather such GI information regarding foods
consumed in New Zealand.

As has been clearly demonstrated in other studies, New
Zealand breads appear to have a wide range of glycaemic
indices which cannot readily be predicted from information
provided on the product label. However, there are at least two
possible explanations for the satisfactory (relatively low)  GI of
Bürgen mixed grain bread. Product labelling suggests a longer
fermentation time leading to increased production of organic
acids which in turn may lower glycaemic response.19

Furthermore the higher content of kibbled or whole grains
with their intact cell walls may also lower GI.19-21

In regard to starchy vegetables, values for sweet corn, yam
and potato are comparable with those published in the
international literature confirming both sweet corn and yams
with their low GI are particularly good food choices.4 Of the
three uniquely Pacific food choices tested green banana was
found to have a very low GI as was taro, probably because of
the high proportion of resistant starch (not digested in the
small intestine) in both these foods. Kumara (Ipomoea
batatus), not tested previously, appears to have a relatively
high GI comparable with that of potato.

Regarding breakfast cereals, and other foods, it was
reassuring that the GI of Kelloggs Cornflakes, Uncle Ben’s
parboiled rice, pasta, and instant noodles was virtually
identical to that reported from other countries.4 However,

the wide range of values for the small group of local
breakfast cereals, biscuits and fruit bar were not predictable
from the food labels which underscores the need for clear
guidance for people with diabetes. The reported low GI
values for the Novartis medical nutritional products is
clinically useful for those patients with diabetes. These
products are recommended for use in the following
conditions: swallowing problems (Resource thickened
beverage); for maintenance of energy requirements
(Resource Diabetic); and for those requiring a high protein,
fat free alternative to milk supplements (Resource fruit
beverage).

In summary we provide for the first time information
regarding the GI of some unique New Zealand foods which
are staples in the diet of Pacific people consuming a
traditional diet as well as some commonly eaten
commercially available foods. The findings confirm that it is
appropriate to use the GI of some commercially available
foods produced according to international specifications to
provide guidance regarding food choices. It is essential
however, to generate New Zealand data for locally produced
bread, cereals, pasta, snack foods, as well as indigenous
traditional foods and locally grown fruit and vegetables.
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Worldwide, ovarian cancer is the seventh commonest cancer
in women. In 1994 in New Zealand there were 258 new
registrations of ovarian cancer which represents 4% of all
female cancers registered. In that year there were 161 deaths
from ovarian cancer representing 4% of all female deaths
from cancer. 42% of cases occurred in those aged less than
60 years.1 The majority of women present with widespread
disease and less than one-third of these survive five years.2

Treatment for advanced ovarian cancer is usually surgery to
reduce the size of the tumour followed by a course of
combination chemotherapy. Widely used chemotherapy
regimens for ovarian cancer include carboplatin or
cisplatinum and cyclophosphamide. Patients who undergo
optimal debulking surgery followed by chemotherapy of this
type have approximately 30% probability of surviving four
years.3

A relatively new drug, paclitaxel, has been combined with
cisplatinum resulting in improved survival for women with
advanced ovarian cancer. The study reported by Maguire et al4
showed a fourteen month increase in median survival for
women treated with paclitaxel and cisplatin compared to the
traditional regimen of cisplatin and cyclophosphamide.
Another study5 reported improved survival of ten months. Such
results have led to the adoption of paclitaxel and cisplatinum as
the ‘standard’ first line chemotherapy regimen for advanced
ovarian cancer in several countries, and also in a limited
number of centres in New Zealand. Of interest is the associated
cost of treatment and how decisions are made regarding
benefits measured in terms of months of survival compared
with actual costs of the drug therapy. Two studies have come to
differing conclusions regarding the cost-effectiveness of
paclitaxel. One concluded that paclitaxel is cost-effective “under
generally accepted criteria” with a total (inpatient and
outpatient) incremental cost per year of life gained of
US$41 042,6 whereas the second indicated a total incremental
cost per year of life gained of Canadian $32 213 and concluded
that “...paclitaxel comes at a high price...”.7 It is clear that in the
realm of managed care there is difficulty in agreeing whether
cost-effectiveness ratios are indeed cost-effective in practice. In
one cancer centre in New Zealand, the average cost per patient
of six cycles of paclitaxel and cisplatinum was $15 681
compared with an average cost per patient of $886 for six cycles
of cyclophosphamide and carboplatin. The differential average
cost per patient was, therefore, $14 795 (M Jeffery, personal

communication). This has funding implications as the average
chemotherapy cost of treating the 50-60 patients diagnosed
each year in the South Island with the paclitaxel regimen is in
the region of $900 000 compared with an average cost of
$50 000 for the cyclophosphamide and carboplatin regimen.
One of the key questions to consider is how much benefit in
terms of months of extra survival justifies the cost of
introducing a new treatment?

The aim of this study was first, to investigate how much
individuals would be willing to pay for a new form of
chemotherapy given various survival and drug cost scenarios;
second, to investigate whether results were influenced by the
work perspectives of individuals who worked in different
areas of health care; and third, to pilot a questionnaire
designed to collect such data with the aim of undertaking a
similar project on a wider scale.

Methods
Design. The study was approved by Southern Regional Health Ethics
Committee (Otago). It was cross-sectional and designed to test the
hypothesis that different groups of individuals associated with the health
care system had different views on cost/benefit issues associated with the
treatment of patients with advanced ovarian cancer.
Sample. A convenience sample consisted of five groups: (i) managers
working for a Crown Health Enterprise (CHE) (n=82); (ii) managers
working for a purchasing authority (n=70); (iii)  senior doctors (n=126);
(iv) trained nurses working on general medical and general surgical wards
(n=94); (v) Trained nurses working on oncology wards (n=19). The
managers working for the CHE, senior doctors and trained nurses were
all based in the same hospital which was one of two hospitals providing
tertiary cancer services for the purchasing authority.
Questionnaire. There were three parts to the questionnaire designed for
this study. The first included two questions which used rating scales to
quantify (i) how much an individual would be willing to pay for the new
chemotherapy treatment given so many extra months of life; and (ii) the
minimum number of months of extra life that would be hoped for given a
specified cost (to the individual) of the new chemotherapy. The two
questions in the second part were similar but related to how much
respondents believed a public health system should be prepared to spend
for the new chemotherapy treatment for ten people (the average number
treated per year in the study centre); and the third part contained
sociodemographic questions. The questionnaire was prefaced by a brief
description of ovarian cancer and the effects of the standard
chemotherapy treatment and the new chemotherapy regimen.

Rating scales with fixed anchors were selected rather than open-ended
questions to reflect the nature of the issue being explored. Thirteen
months is the median number of additional months survival which can be
hoped for three years following treatment with the paclitaxel regimen,
and NZ$16 000 is the average cost for six cycles of the new regimen in

Willingness to pay for new chemotherapy for advanced ovarian cancer

Jenny Morris, Senior Lecturer, Institute of Health Studies, University of Plymouth, Pool, Cornwall, England;
David Perez, Senior Lecturer, Department of Medicine, University of Otago, Dunedin.

Aims. To investigate whether health care professionals had
differing attitudes about cost and survival issues in regard
to the treatment of advanced ovarian cancer.
Methods. A questionnaire designed for the study was
mailed to hospital doctors, hospital nurses, Crown Health
Enterprise (CHE) managers and health authority managers
who were working in the same geographical area. A total of
391 questionnaires were mailed and 186 were completed
reflecting an overall response rate of 47%. Replies were
received from 46% of the health authority managers, 61%
of the CHE managers, 59% of the doctors and 27% of
nurses.

Abstract

Results. Results indicated a threshold for how much
individuals were willing to pay. Group differences were
evident with the nurses and CHE managers willing to
spend less than the other two groups. In addition, those
with experience of cancer treatment were willing to spend
less than those with no such experience.
Conclusions. There are differences in attitudes to costs
and benefits of treatment between individuals working in
different areas of health care. Health sector workers value
treatments which extend life expectancy without necessarily
being curative.
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the treatment centre where this study was undertaken. The questionnaire,
which is available from the authors, was pre-tested successfully on a
convenience sample of academics working for the Otago University
medical school and a consecutive series of seven patients receiving
chemotherapy for breast cancer on an outpatient basis.
Procedure. Lists of individuals working in the groups identified were
obtained from the relevant departments. Between June and November
1997, explanatory letters, copies of the questionnaire and reply paid
envelopes were sent to all individuals inviting them to participate. One
reminder letter and a further copy of the questionnaire was sent to non-
responders two weeks later.
Data Analysis. Data were analysed using the SPSS statistical package for
Windows.8  Differences in data between groups were analysed using the
Kruskal-Wallis analysis of variance for non-normally distributed data.
Data were also analysed using the Mann-Whitney test for non-normally
distributed data to establish whether experience of cancer treatment
influenced the results.

Results
Response rate. Completed replies were received from 32
(46%) of the managers who worked for the purchasing
authority, 50 (61%) of the CHE managers (an additional
four managers refused to participate with no reasons stated),
75 (59%) of the senior doctors (a further doctor refused to
participated with no reason provided, and a further four
questionnaires were discarded due to missing information),
22 (23%) of the general nurses (an additional three refused
to complete the questionnaire) and seven (37%) of the
oncology nurses. Due to the small number of nurses who
replied their data have been combined.
Characteristics of the sample. It can be seen (Table 1) that
there were more females in all groups except the hospital
doctors, more individuals in the older age group in the
groups of CHE managers and doctors, and fewer individuals
with experience of cancer treatment in the group of health
authority managers. Although the numbers are small, fewer
of the nurses were married or in de facto relationships. It is
not possible to comment on the extent to which responders
differed from non-responders as this information is not
known.

Table 1. Characteristics of the sample (% in parentheses).

CHE Health Hospital Hospital χ2 Total
managers authority doctors nurses (n=186)

(n=50) managers (n=75) (n=29)
(n=32)

Sex
  Male 17 (35) 10(31) 62 (83) 3 (10) 59 92 (50)
  Female 32 (65) 22(69) 13 (17) 26 (90) p<0.0001 93 (50)

Age Group
  18-40 17 (35) 19(59) 24 (34) 14 (48) n.s. 74 (41)
  41-60 31 (65) 13(41) 47 (66) 15 (52) 106 (59)

Marital Status
  Single 5 (10) 9(28) 1 (1) 10 (34) 25 (14)
  Married/de facto 38 (78) 22(69) 69 (93) 13 (45) 37 142 (77)
  Divorced/ separated/ 6 (12) 1 (3) 4 (5) 6 (21) p<0.0001 17 (9)
    widowed

Cancer Treatment*
  Yes 29 (59) 11(34) 38 (51) 16 (55) n.s. 94 (51)
  No 20 (41) 21(66) 37 (49) 13 (45) 91 (49)

*The question asked whether the individual or any members of their family had
been treated for cancer. Due to missing data, the total numbers do not always
equate with subgroup totals.

Costs and benefits. Results regarding the amount of money
individuals would be willing to pay for the new
chemotherapy for themselves or a member of their family if
it was not available in the public health system, and how
much they believed the public health system should spend
for courses of chemotherapy treatment for ten patients, are
shown in Table 2. Willingness to pay themselves revealed

statistically significant differences between groups for each
survival category (three, eight, fourteen and 25 months extra
life gained). Doctors were willing to pay more for the new
chemotherapy for each scenario. The hospital nurses most
resembled the CHE managers in terms of the median
results, these two groups being willing to pay less than the
other two groups. The median was zero dollars for these two
groups when only three extra months of life might be
gained. As might be expected, there was an increase in the
amount individuals were willing to pay as the number of
extra months of life to be gained from the new treatment
increased. This was consistent for all groups.

Table 2. Median amount individuals willing to pay for new
chemotherapy and amount public health system should
spend for treatment for ten patients (interquartile range
in parentheses).

Extra months of life per patient to be
gained

3 8 14 25
Individual willing to pay

(scale NZ$0-25 000)
CHE manager 0 (4) 3 (8) 9 (9) 12 (15)
Health authority managers 3 (6) 6 (9) 12 (12) 18 (13)
Hospital doctors 3 (12) 8 (13) 14 (15) 24 (10)
Hospital nurses 0 (3)* 3 (8)† 6 (7)† 12 (18)†

Public health system should spend
(scale NZ$0-150 000)

CHE managers 20 (40) 40 (62) 65 (72) 120(100)
Health authority managers 15 (40) 40 (40) 80 (60) 125 (35)
Hospital doctors 20 (40) 60 (40) 105 (47) 150 (37)
Hospital nurses 20 (40) 60 (60) 80 (75) 150 (50)

Differences between groups statistically significant: *p<0.01; †p<0.001.

Conversely, there were no significant differences between
groups when respondents were asked to consider this issue
from the perspective of the public health system.

Table 3 gives the median minimum number of extra
months of life per patient which would be considered
worthwhile given specified costs to both the individual
and to the public health system for the new
chemotherapy. With regard to costs to the individual,
differences between groups were significant for the lower
and higher cost scenarios ($500, $17 500, $25 000) and
when treatment was free. Of note are data from the
nurses who would expect a median increase in survival
when treatment was free similar to that when treatment
would cost individuals $10 000 or $17 500. Furthermore,
for most of the cost scenarios, the median minimum
number of extra months of life considered worthwhile is
lower for the group of doctors. Results from the hospital
doctors suggest a link between the dollar amount and the
median number of months of extra life hoped for, but this
is not the case for the other groups. Results for the cost
scenario of $25 000 suggest a ceiling effect although the
interquartile range for the group of doctors shows a great
deal of variability within this group.

Data from the question addressing costs to the public
health system also revealed significant differences between
groups (Table 3). Trends were similar to those described
above with the median minimum number of extra months of
life considered worthwhile being lowest for the group of
doctors.
Experience of cancer treatment. Individuals without
family experience of cancer treatment (n=94) were willing to
pay more for the new treatment than the others, (n=91,
Table 4). There were no significant differences between the
groups in terms of the minimum number of extra months of
life considered worthwhile given different cost scenarios.
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Table 3. Median minimum number of extra  months of life per patient
considered worthwhile (interquartile range in parentheses).

CHE Health Hospital Hospital
managers authority doctors nurses

managers

If cost individual:
Chemotherapy free 6 (9) 3 (5) 3 (3) 15 (22)†
$500 6 (9) 3 (2) 3 (6) 6 (17)*
$3000 9 (11) 6 (9) 4 (9) 7 (17)
$10 000 14 (13) 12 (11) 10 (12) 16 (14)
$17 500 24 (8) 18 (12) 15 (15) 18 (10)*
$25 000 25 (2) 25 (4) 24 (13) 25 (7)*
If cost public health system
(to treat 10 patients):
$20 000 6 (7) 3 (3) 3 (3) 6 (9)
$50 000 12 (6) 8 (6) 6 (8) 12 (11)*
$85 000 12 (6) 12 (6) 9 (7) 15 (8)†
$95 000 15 (11) 13 (8) 12 (6) 18 (10)†
$110 000 20 (13) 18 (12) 15 (9) 21 (8)*
$150 000 25 (8) 24 (11) 19 (13) 25 (5)*

Differences between groups statistically significant: *p<0.01; †p<0.001. Scale
range 0-25 months.

Table 4. Experience of cancer treatment and impact on cost-benefit
attitudes.

Experience of cancer No experience of cancer
treatment treatment

Median amount in NZ$x1000
Individuals willing to pay (interquartile range in

parentheses)
3 extra months of life 0 (6) 3 (6)
8 extra months of life 6 (8) 7 (9)*
14 extra months of life 9 (8) 12 (17)*
25 extra months of life 15 (18) 21 (13)*

Median minimum number extra months of life
considered worthwhile (interquartile range in

parentheses)
Chemotherapy Free 3 (15) 3 (10)
$500 3 (9) 3 (10)
$3000 6 (12) 6 (9)
$10 000 12 (15) 12 (17)
$17 500 18 (14) 18 (13)
$25 000 25 (13) 25 (8)

*p<0.01

Discussion
Evaluation of new, expensive chemotherapy drugs poses a
dilemma for most countries and health systems. This relates
to the modest improvements in clinical outcomes versus
substantial expenditure involved. At present there is no
coherent mechanism in the New Zealand public health
system to evaluate the cost effectiveness of drugs such as
paclitaxel. Decisions are made locally in the six cancer
centres based on various criteria. Consequently women in
New Zealand with ovarian cancer have variable access to
paclitaxel. In the Waikato the drug has been available for a
number of years but it is not funded in Auckland. In 1995
the Medicines Policy Committee at Auckland Hospital
published its reasons for not funding paclitaxel and these
principally related to a lack of randomised studies
demonstrating improved survival.9 Randomised studies have
subsequently demonstrated a survival advantage yet the drug
remains unavailable in the Auckland public health system.

Pharmaco-economic analyses for the use of paclitaxel in
ovarian cancer have not been performed in New Zealand.
Those performed overseas have reached differing
conclusions although the majority report the incremental
costs and associated benefits are in line with costs accepted
in other spheres of medicine.6,7,10,11 Pharmaco-economic
analyses have contributed to the acceptance of public
funding for paclitaxel in a number of countries including
Australia where the drug has been available for first line

treatment of advanced ovarian cancer since 1997. The
present study does not address pharmaco-economic issues
but assesses the perceptions and judgements of health
professionals concerning levels of effectiveness for paclitaxel
in ovarian cancer which justify the inherent costs.

All four groups of health sector workers surveyed indicated a
willingness to spend substantial amounts of personal funds to
obtain paclitaxel for themselves or partners should they develop
advanced ovarian cancer. However, there were clear differences
concerning thresholds for willingness to pay. For example
hospital managers and nurses would not spend anything for
modest extensions of life expectancy. Conversely when
extension of life expectancy was 25 months all groups agreed
with expenditure of $12 000 to $24 000 per woman treated.
Since the median increase in life expectancy with paclitaxel is
ten to thirteen months it is instructive to consider the amounts
the respondents would pay for life extension of fourteen
months. These amounts varied from a median figure of $6000
for nurses to $14 000 for hospital doctors with hospital
managers and health authority managers recording $9000 and
$12 000 respectively. Considering that the drug costs for a
course of paclitaxel and cisplatinum are approximately
$16 000 the hospital doctors and health authority managers
responses are within range of the actual drug costs whereas the
amounts nurses and hospital managers would be prepared to
pay fall well short of drug costs.

Interestingly, when personal funds were the focus, two
groups would not be prepared to spend money on new
treatment when only three extra months of life were likely to
be gained. When this issue was posed in terms of public
health system funding, all groups felt that money should be
spent on treatment even for modest extra gains in survival.

When the reverse question was asked concerning extra
months of life expectancy for a given expenditure to the
individual, hospital doctors recorded the lowest median life
extension of fifteen months for expenditure of $17 500. The
median for hospital managers was 24 months whilst that for
health authority managers and nurses was eighteen months.
The hospital doctors’ response was within range of actual
outcomes whereas the other groups had expectations which
were considerably above this. This discrepancy between
perceptions of health workers from different sectors
concerning utility outcomes has been noted by other
investigators. Slevin et al12 reported that medical oncologists
were much more likely to accept chemotherapy for relatively
minor benefits than were radiation oncologists or nurses.

Of additional interest in the present study was the response
of those who had some experience of cancer treatment, either
for themselves or a family member. Those with experience of
cancer treatment were inclined to spend less of their personal
funds to achieve a specified extension of life expectancy
compared to those with no experience. The reason for this
difference was not solicited but may reflect differing
appreciation of the side effects of treatments.

One objective of the study was to pilot the questionnaire.
Results indicate that the participants were able to understand
what was required and to complete the questionnaire in the
manner requested. Only three questionnaires had to be
discarded due to large amounts of missing information and,
on inspection, the missing data related to questions about
the public health system. Only two individuals stated that
the questionnaire was too difficult. This information,
together with the data collected at the pre-pilot stage
suggests that the format of the questionnaire is appropriate
for further work in this area.

A strength of this study is the framing of the question in
terms of the individual’s willingness to pay for treatment.
Willingness to pay for treatment is a measure of the
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Trauma form documentation in major trauma

James Hamill, Trauma Fellow; Rhondda Paice, Trauma Patient Care Coordinator; Ian Civil, Director of Trauma
Services, Trauma Services, Auckland Hospital, Auckland.

Abstract
Aims. To examine the impact of a standardised trauma
form for documentation in cases of major trauma, a
prospective study was undertaken.
Methods. Records written by medical staff pertaining to
the assessment and treatment of major trauma patients in
the resuscitation room were scored against a panel of
parameters derived from advanced trauma life support
guidelines. Demographics, aetiology, trauma scores and
outcome data were obtained from a trauma registry.
Attitudes of medical staff involved in major trauma to the
trauma form were assessed using a questionnaire.

Results. The trauma form was used in 53 of 69 (76.8%)
consecutive cases of major trauma seen over a three month
period. No significant differences existed in demographics,
aetiology, trauma scores or outcome between form and
formless groups. In the form group, a median of 44 of 51
(86.3%) relevant information parameters were documented
versus 32 of 51 (62.7%) in the formless group, p<0.0001. A
positive approach to the trauma form was indicated by the
questionnaire results.
Conclusion. The use of a standardised form improves
documentation in major trauma.

NZ Med J 113; 2000: 146-8

Initial assessment and treatment of major trauma cases
involves rapid acquisition of substantial amounts of
information and performance of multiple procedures.1

Documentation of these events by the attendant Emergency
Department (ED), Intensive Care Unit (ICU) and General
Surgical (GS) doctors is frequently incomplete. We have
observed that written records are typically brief, sometimes
illegible, and the three notes (ED, ICU and GS) often
contain duplicated but little complementary information.

To remedy these problems, we designed and introduced a
trauma form, (TF) to our ED for use in cases of major
trauma. Medical staff in the ED, ICU and GS were
introduced to the form and it was made readily available in
the resuscitation room. To examine the impact of the TF on
quality of documentation, we prospectively audited its use.

Methods
The TF was designed by the trauma service in consultation with staff in
ED and ICU. It consisted of two pages with check boxes, areas for short
written responses, a diagram and a space for names and signatures of all

medical attendants at a trauma call. Two further pages provided space for
a narrative of events and a summary of injuries. The total paper space
consisted of two sides of one A3 sheet. The team leader was responsible
for completion of the TF and delegation of other team members to
contribute to relevant parts of the form.

Major trauma was defined as cases to which the trauma team were
called. According to protocol, the trauma team was called for trauma
patients who: (a) were unstable; (b) sustained penetrating trauma to the
head, neck or torso; (c) sustained major chest, spine, pelvic or limb
trauma; or (d) had a mechanism of injury associated with a high
likelihood of major trauma.

Over a three month period January to March 1999, records of the initial
assessment of major trauma cases were prospectively scored for
completeness of information against a panel of 51 parameters (Table 1).
Parameters were chosen for their relevance to the prediction, detection and
treatment of injuries as per Advanced Trauma Life Support teaching.1  It
was considered that, with ideal trauma documentation, a note on each
parameter would be obtainable from the medical record. All parameters are
represented on the TF. In road traffic crash cases, five further parameters
were scored: estimated speed, seatbelt use, occupant position in the vehicle,
direction of impact and whether or not the occupant was ejected or
trapped. All records written by medical staff pertaining to the assessment
and treatment of the patient in the resuscitation room were scrutinised and
scored. To avoid bias, trauma teams were not made aware of the study.

individual’s subjective assessment of the utility of a
treatment. Whilst income may have influenced the results, it
is unlikely to be the sole explanation. Salaries for hospital
and health authority managers are similar yet their
willingness to pay differed.

The study also has weaknesses. First, the questionnaire
response rate was low, particularly for nurses. One reason
may be that nurses do not perceive themselves to be
directly involved with decisions about resource allocation
and were not, therefore, motivated to complete the
questionnaire. Second, individuals outside the health sector
were not surveyed nor were women with ovarian cancer.
Slevin et al reported that patients with cancer have much
lower benefit thresholds than well health professionals or
the population at large.12

Despite these limitations the study indicates that health
sector workers value treatments which extend life expectancy
without necessarily being curative. In fact chemotherapy for
ovarian cancer does offer approximately a ten percent chance
of cure and it is likely that paclitaxel and cisplatinum will
modestly improve the cure rate. The issue of cure was not
posed in the questionnaire but it is probable that had this
been done the respondents’ benefit thresholds would have
fallen. Health sector funders should acknowledge data of this

type when considering allocation of funds rather than falling
into the trap of considering expensive cancer therapy too
ineffective, too toxic or lacking general support.
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Table 1. Items scored.

History Secondary survey
Date of arrival Scalp/skull examined
Time of arrival Maxillofacial itegrity
Date of injury Ears examined
Time of injury Nose examined
Mechanism of injury Mouth examined
Allergies Cervical spine examined
Medicines Neck soft tissues examined
Past medical history/comorbidity Chest wall injury, or not
Prehospital Chest sufficient to detect pneumothorax or haemothorax
Scene respiratory rate Abdominal inspection
Scene blood pressure Abdominal tenderness or guarding
Scene Glasgow coma score Rectal examination
Primary survey Genital or vaginal examination
Airway adequacy Pelvic girdle stable, or not
Respiratory rate (or mechanical ventilation) Back and spinal examination
SaO2 Upper limb injury, or not
Heart rate Lower limb injury, or not
Blood pressure Investigations and plan
Peripheries well perfused, or not Blood grouped/cross-match
Glasgow coma score Lateral cervical spine radiograph
Pupil size and/or light reflex Chest radiograph
Upper and lower limb movement present or not Pelvic radiograph
Patient temperature Documented plan
Oxygen given Signatures
IV lines placed Emergency department doctor
Naso- or oro-gastric tube Intensive care doctor
Urinary catheter General surgical doctor
Resuscitation fluids given

Demographic data, aetiology, trauma scores and outcome data were
obtained from the Auckland Hospital Trauma Registry.2

At the completion of the study period a questionnaire was sent to all
ICU and GS registrars and ED consultants. Responses were sought on
the following statements: (a) the trauma form provides a useful means of
documentation; (b) the trauma form is the only medical documentation of
a trauma call needed in most cases; and (c) the percentage of time I use
the trauma form for documenting trauma calls is? The response to each
statement was marked on a visual analogue scale.3 Each visual analogue
scale consisted of a 100 mm long horizontal line, with disagree or 0% at
the left end and agree or 100% at the right end of the line. Each mark
was converted to a score between 0 and 100 by measuring in millimetres
from the left end of the line.

Records in which the TF was used (form group) were compared with
those without  its use (formless group). Statistical significance was tested
by Fisher’s exact test and the Mann-Whitney U test, with p<0.05
considered significant.

Results
Over a three month period, documentation was scored from
69 consecutive  major trauma cases. The TF was used in 53
cases (76.8%) and no TF in the remaining sixteen. The TF
was the only form of documentation used in eighteen cases
(26.1% of all cases, 34% of cases of TF use).

Table 2 presents a comparison of the characteristics of the
two groups. No significant differences were present in
demographic details, aetiology, physiological stability of the
patients on admission (as measured by the revised trauma
score), injury severity score or survival.

Table 2. Group comparisons.

Form Formless p
n=53 n=16

Age, median (range) 31 (17-83) 31 (17-84) 0.8
Sex, male (% male) 43 (81.1) 12 (85.7) 0.9
Aetiology, blunt (% blunt) 52 (98.1) 15 (93.7) 1.0
RTS, median (range) 7.84 (3.8-7.84) 7.84 (5.97-7.84) 0.9
ISS, median (range) 14 (1-66) 15 (1-24) 0.4
Survival, n (%) 48 (90.6) 14 (87.5) 0.3

RTS, revised trauma score. ISS, injury severity score.

Documentation scores are presented in Table 3. With TF
use, significantly more information was documented in the
history, prehospital recordings, primary survey and

secondary survey categories. Documentation of investigation
results, treatment plan and legible signatures were similar in
the two groups. In the form group, 20 (37.7%) were road
traffic crash victims versus seven (43.7%) in the formless
group (p=0.8). In both groups, a median of the four of the
five parameters pertaining to road traffic crashes were
documented (p=0.6).

Table 3. Number of parameters documented with and without trauma
form use: median (range).

Form Formless p
n=53 n=16

History, n=8 7 (2-8) 5 (2-8) <0.0001
Prehospital, n=3 3 (0-3) 0 (0-3) <0.0001
Primary survey, n=15 14 (7-15) 9 (2-12) <0.0001
Secondary survey, n=17 16 (6-17) 11 (3-14) <0.0001
Investigations & plan, n=5 4 (0-5) 4 (1-5) 0.8
Signatures, n=3 2 (0-3) 2 (1-3) 0.1
Total, n=51 44 (25-51) 32 (16-41) <0.0001

Of the 23 questionnaires distributed, seventeen were returned.
Questionnaire results, presented in Figure 1, suggest a
positive attitude to the usefulness of the TF (median 72 mm)
but a mixed response to the statement that the TF could be
the only documentation in most cases (median 50 mm).

Discussion
Poor quality medical documentation is well recognised in
trauma4-7 and in other fields of medicine.8,9 The present
study demonstrates an increased amount of relevant clinical
information documented on major trauma cases with the use
of a standardised form. This is in agreement with other
studies.10-13 Kondziolka et al found a significant increase in
the amount of information gathered with the use of a
standardised form for cases of neurotrauma.10 Walters and
McNeill examined the effect of separate trauma forms for
the team leader, anaesthetist, general surgeon and each
speciality surgeon and observed improvement in most items
of information recorded, especially by the team leader.11

Williams et al found the documentation of four vital signs,
respiratory rate, pulse rate, blood pressure and Glasgow
coma score, to be significantly improved after the
introduction of a trauma form.12

0 10 20 30 40 50 60 70 80 90 100

Visual analogue scale (mm)

Useful?

Only notes needed?

Utilisation (% time)

Figure 1. Boxplot of questionnaire results measured from visual
analogue scales (higher scores for positive results). Shown are
median and interquartile range.
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Right idea, wrong model. Why general practitioners are not succeeding with

preventive care

Stuart Foote, General Practitioner, Hastings.

NZ Med J 2000; 113: 148-9

GPs are familiar with the exhortations of interest groups, be
they the National Health Committee, Ministry of Health or
their own College or IPA, to do better at various aspects of
their work. Preventive care, opportunistic screening, get the
smear and immunisation rates up. Its obvious, isn’t it, that
prevention is better than cure? Yet the numbers are not
being delivered and the more the exhortation the more
many GPs switch off. It is not surprising that GP morale is
as low as it is when we are being repeatedly told, with the
numbers to back up the accusations, that we are failing.
Why are we failing and what is necessary to make a change?

To answer these questions we need to look at the changes
buffeting GPs. Consumerism demands an immediate
response to perceived needs and wants, available at a time
convenient to the consumer, with immediate results, no
errors, highest quality and cheap price. Increasingly people
want a ‘one stop shop’ with good value for money, the
values being those of the consumer.

The role of the GP is changing too. Trained in disease
detection and destruction, GPs increasingly find that their

work involves disease prevention, lifestyle change and
managing the concerns of the worried well. The
Government is encouraging this shift too, not by changing
the system but by contracting groups of GPs to take
responsibility for the health needs (as defined by
Government) of the community they care for. “You work
out how to do it”, they seem to be saying. So GPs need to
learn new skills and manage on the basis of epidemiological
data as well as individual care. This will involve developing
systems of information collection and collation, different
ways of delivering services to different sectors in the
community and formally assessing health needs.

The knowledge and technology explosion is leaving GPs
behind. The days of being a true generalist have probably
already gone. None of us can keep fully up to date with it all
so there is, most often, someone or some other organisation
who claim they can do it better, slicker and more efficiently.
GPs will need to justify their place in the future, using new
ways of accessing information, better organisation and better
teamwork.

In the present study, the low rate of documentation of
prehospital recordings in the formless group probably
reflects the availability of this information elsewhere (the
ambulance run sheet). Recordings of vital signs in the
resuscitation room are also recorded elsewhere (nurses
records), but these signs are critical in the primary
assessment of major trauma cases and should also be
recorded in the medical record. The TF  increases the
amount of history, primary and secondary survey
information recorded, probably by providing prompts,
structure and by reducing the amount of writing required.

Documentation quality is not necessarily associated with
the quality of care provided in medicine.14-16 Fessel and van
Brunt, in assessing quality of care for two conditions,
appendicitis and myocardial infarction, concluded that
neither quality nor quantity of recorded data was relevant to
outcome.14 Murphy and Jacobson found the quality of the
medical record was negatively, but not significantly, related
to short and medium term health status indices in asthma
patients.15 Humphries et al found no significant correlation
between patient outcome and the use of preformatted charts
for obstetric and gynaecology assessments in the emergency
department.16 Our data are consistent with this in that there
was no significant difference in survival observed between
the form and formless groups. Quality of documentation
does, however, have important audit,14 research9 and
medicolegal5 implications.

The questionnaire results from the present study suggests
the TF is considered a useful resource for major trauma
documentation but does not fully replace traditional
documentation methods. Utilisation of the TF was high
(76.5%). Although ED, ICU and GS medical staff were
orientated to the form and encouraged to use it, TF use
remained voluntary throughout the study period.

The decision against using the TF in sixteen cases appears
to originate from personal preference of the medical staff at
the time. With similar revised trauma scores and injury
severity scores in the form and formless groups, it appears
that neither physiological stability nor the severity of injuries
influence the decision to use the TF.

In conclusion, the increased amount of relevant clinical
information documented and the positive response by users
supports the place of a trauma form for documentation in
major trauma.
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Third party payers want comprehensive, high quality
‘packages of care’. While they want ‘coordinated care’, they
are not really concerned about who does the co-ordinating.
GPs have felt that being the coordinator of care was theirs
by right, but that notion is clearly wrong if there is a short
term dollar to be saved by avoiding the gatekeeper – recent
ACC changes for instance. GPs will have to deliver such
packages of care if they want to stay in business, and they
will need to include ways of delivering preventive care.

The current system of primary healthcare delivery is
clearly not suited to respond to these pressures and a new
one is needed. Equally, the current system is not providing
the preventive healthcare desired.

New Zealand provides a ‘free’ secondary service that
nurtures a belief that healthcare ought to be free. It then
expects people to pay for services in primary care, even
services that they may not want or understand why they
should want them. Selling preventive care is not easy. The
‘product’ is information that may lead to a future benefit for
the patient, which he or she will exchange for a current
benefit (cash), for which there are many competing
demands. Future benefits are heavily discounted so the ease
of sale depends on the person’s motivation. Motivation is
high in the worried well and those recently frightened but
often low in those who heavily discount.

Future benefits are determined by the value that each
individual places on them. The value that counts is that of
each person. The values that are used when GPs are being
exhorted to do better depend on the objectives of the
organisation doing the exhortation. For instance, the value
of reducing the cost of diabetic complications in the future
rates highly with health funders when exhorting GPs to
manage diabetes better. The values that usually apply in the
GP consultation are the values that the GP assumes the
patient ought to have. Usually, those are the GPs values.
Only infrequently are the values of patients themselves
determined.

The only value that will make a difference is the patient’s value.

Placing value on future health is a form of saving. Saving,
however, is a middle class habit. The very rich don’t have to
save, the poor have nothing to save and only those in the
middle perceive a need to and have something left over to
save. Health conserving behaviour commonly follows the
same pattern. This is the essence of the ‘preaching to the
converted’ that GPs are so familiar with. Related, but
different, is the Inverse Care Law, first proposed by J Tudor
Hart1 30 years ago. Market forces reinforce the Inverse Care
Law particularly in areas of preventive care.

And let’s not forget that people buy a GP’s time for an
agenda they bring with them-often not a single reason but a
saved-up list. Dealing with that in fifteen minutes, let alone
seven, is frequently a challenge. Switching to the doctor’s or
the health service’s agenda during the time paid for by the
patient is frequently just not possible.

What, then, is to be done? Nothing will change unless the
system changes. If our society really believes that the
benefits of preventive care will be worth more than the cost,
then a system of care is needed to ensure that it happens.
This will involve taking care of the money question before
the consultation. Those in greatest need of assistance to
change will not pay for it directly.

In order to cope with up-to-date knowledge and skill
requirements primary healthcare will need to develop true
multi-disciplinary teamwork. Becoming a team member will
require change for a lot of us doctors enjoying as we do the
comfort of being in charge. Forming effective teams will
require moving rapidly away from the corner store approach
to healthcare to organisations capable of managing the
technology, knowledge and skills required today.

Changing from mainly care of individuals to managing the
health of groups of people requires systems of care. These
start with education and awareness, lead into screening and
case finding, early intervention then continuing assessment
and review of the system. GPs and their teams can only
provide part of this system but that part needs to be
organised consistently and uniformly. Currently it is not.

Current medical training is, I hope, paying more attention
to the sciences of motivation and behaviour change than
previously. The existing doctors need to be encouraged to
educate themselves about these things and to use techniques
arising from those sciences in their practices.

The single most needed change is, I think, to move away
from the consultation being the unit of compensation for GPs.
The long hallowed fee-for-service system in general practice
may well become its nemesis as the needs of the patients and
the health service change. The current system is focussed on
attention to acute, episodic illness and encourages quick, high
turnover, high resource utilisation practice. Those wanting to
do better with the chronically ill, those needing emotional or
psychological support or to spend time with preventive
medicine are heavily disadvantaged. GP teams will need to
work out ways of educating and helping groups of patients.
Changing the way GPs are paid will shift the emphasis from
paying the doctor towards paying for the services of the team.

GPs will have to decide if they want to remain proprietors
of small businesses selling a product mainly oriented around
acute episodic illness or become key players in teams that
address the health needs of the public. The former is a
business person role, the latter is a servant of the public.

No system will work unless all the participants are valued
and are satisfied and happy in their work. GPs need to
ensure that their training, experience and responsibility is
adequately recognised and that both rewards and re-creation
are adequate. Waiting for Governments to provide such a
combination may be a long process. GPs themselves must
come up with the solutions.
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Research in general practice or general practice research
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‘Research’ has been described as “organised curiosity”.1 It is
characterised by a systematic approach to finding answers to
questions. Historically, research in general practice has used
the resources of general practice (patients and doctors) to
address questions arising from somewhere else, often from
public health perspectives, from government or from other
external agencies. It is research in which general practice
plays a passive but essential role. This type of approach has
shaped common understandings of general practice research.
In this paper, we present a case for a different view of general
practice research. We propose a definition in which the
questions general practitioners ask are of dominant
importance. These questions are important to our patients,
because their answers provide the key to better care for
patients. They are important to the health systems within
which we work, because their answers can suggest more
effective ways to deliver health services. They are important
to our own professional growth, because in answering them
we learn more skills, become more reflective practitioners
and participate more in the world beyond the practice doors.
And they are important to the disciplinary growth of our
profession because they underpin the fundamental principles
of general practice that set it apart from other medical
disciplines. These questions define general practice research.
They create a different body of knowledge from that built
from research in general practice. We consider the reasons
for doing research, as well as the considerable barriers that
prevent most general practitioners from initiating any
research activity, in practice. Finally, we look forward to the
prospects for general practice research that may be produced
by a changing orientation in both health services and
research funding agencies.

The traditional justification for general practice research is
that it is an essential part of establishing an academic base.
But if that were the only reason for doing it, very little would
ever be done, and eventually the research-based discipline (of
general practice) would disappear. Medical education
becomes interesting when we challenge facts, and in the
process our discipline grows.2 It is true that as we publish our
research, the work of general practice is exposed to academic
review by peers in other medical disciplines, and the
discipline of general practice becomes better defined. But in
reality, we start doing research because we need practical
answers to practical questions. It is also true that we are
building the academic base of general practice by adapting
the philosophies and research approaches of other disciplines
to meet our needs. However, general practice cannot afford
to sacrifice its practical orientation by becoming hung up on
pondering the philosophic base of other disciplines. This
methodological questioning is a characteristic of the social
sciences that is best left to the social sciences, rather than
carried over into general practice along with the methods
borrowed from the social sciences. The academic and
philosophical positions of general practice grow from a very
pragmatic base that must be the first concern of general
practice research.

Every day, general practitioners are faced with new
problems their patients bring. In every consultation a general
practitioner draws on a body of knowledge built from
individual experience. Because of the diversity of patients and

problems however, an individual’s experience, although
necessary, is often not a sufficient knowledge base from
which to recommend the best care. We must share
experiences, and develop a broader body of knowledge so
that we understand what clues a particular group of
symptoms give about the possible diagnosis or prognosis, or
in deciding what treatment should be used for a patient.
This evidence base represents current ‘best practice’. It is
accumulated from previous research and forms the basis of a
scientific approach to the practice and delivery of care in
general practice.

General practice has embraced the move to evidence based
medicine but there are problems in its practical application
in this setting. At the root of these problems is the fact that
by tradition, most of the evidence we have relied upon has
not come from general practice, with the result that the
messages seem sometimes odd, and sometimes they are
incorrect. It can be erroneous, for instance, to transfer
evidence from a hospital-based ENT clinic into the clinical
care of children coming to see their general practitioner with
otitis media. But until we knew who these children were, and
what was the most effective treatment to provide for otitis
media in general practice, we were judged against the
hospital-based standards of care, and found wanting.3 We
still carry the legacy of the mixed messages that research
evidence has provided us on otitis media management.4

Unfortunately, no discussion of research in general
practice is complete without reference to the barriers to its
undertaking. These are important because they are a major
fault in the system: a cause of much lost valuable knowledge.
We find ourselves in a ‘catch-22’ position where we need to
have more research directed toward addressing and resolving
the barriers to research in general practice. Some practical
obstacles are discussed below.
Personality barrier. Doctors choose to go into general
practice because they prefer to develop working relationships
with patients and their families rather than adopt a technical or
disease orientated focus to the practice of medicine. Some may
perceive research as interfering with this unique relationship
and therefore avoid it. In general practice, professionals work in
relative isolation from one another, in contrast to their hospital-
based colleagues who usually work in clinical teams. This
independence can result in professional complacency because
there is no constant, routine requirement for peer review. Some
general practitioners have dismissed the science of general
practice in favour of the art. This view of the discipline is just as
deprived as those who take the opposite stance. Neither view
fairly represents the way general practice works. Neither view,
alone, helps patients.

From time to time we hear it suggested that research and
general practice are mutually exclusive activities. It seems
obvious that this suggestion is insupportable. There are
many examples of general practitioner researchers. Some
hold a special place in the history of medical research, such
as renowned general practitioners William Pickles and
Richard Fry. At first glance Pickles’ classic book
“Epidemiology in Country Practice”5 is about, as the title
suggests, epidemiology rather than general practice research.
Epidemiology is concerned with patterns of disease
occurrence and the factors that influence these patterns.
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This must be an important component of general practice
research but “Epidemiology in Country Practice” is more
than descriptive epidemiological research. William Pickles
provides an outstanding example of the accommodation of
the personality of a doctor inclined towards general practice
with the intellect of a research scientist. He was no freak.
There have been many like him since and general practice
continues today to produce innovative researchers.
Time and Resource Barriers. Just as there is a time barrier to
using evidence, shortage of time is also one of the major obstacles
to generating useful evidence through general practice research.
Kljakovic has provided a poignant, but realistic, account of
pressures on a general practitioner’s time, and how they inhibit
general practice research.6 Juggling the demands of routine
clinical practice, after-hours service, continuing education,
practice management and often wider level management
responsibilities in the Independent Practitioner Associations
(IPAs), leaves little spare time to pursue research interests. Many
general practitioners are faced with the additional burden of
having to acquire research skills before important research
questions can be addressed. In the past, medical undergraduate
training placed little emphasis on the development of research
skills. Unfortunately, present medical school curricula still fail, in
general, to address this shortcoming.
Acccess to funding and other resource. This is a problem
common to those working in general practice research in all
parts of the world.7-9 Our research is more often ‘applied’
than ‘basic’ and the importance of the application,
sometimes escapes funding bodies, who may include few
general practice representatives. Universities world wide are
still locked into past priorities.9 They continue to invest in
expensive equipment to support basic science research.
While important, too often this is done at the cost of lost
opportunities to invest in people whose ideas, insights, and
experience are more likely to produce research that is
needed and acted upon by those involved in providing health
services. In addition, there is a common misconception
among funders that general practice research is equivalent to
public health research and that methods other than
epidemiological ones are therefore suspect. No doubt these
misconceptions will evaporate with time and perseverance
on our part, but in the meantime they do continue to create
barriers.
Technical barriers. There are also technical barriers to
undertaking general practice research. The lack of a career
structure is an important barrier to developing a research-
competent workforce. This year, the Health Research
Council will award a Foxley Fellowship to someone involved
in clinical work or health service management.10 For the first
time, clinicians such as general practitioners will have access
to funding for sabbatical leave from their practices. This will
allow the successful applicant to increase his/her knowledge
of academic research while at the same time bringing to a
research team knowledge of the practical considerations   of
clinical practice – which is crucial to successful
implementation of research. This is an important, exciting
development.

One of the technical barriers to general practitioners’
involvement arises from the ‘generality’ of their profession.
Many general practitioners seem to think they need to be
experts in all fields of research such as statistics, study
design, data collection and analysis, before they are
prepared to tackle a research project. Ideally research
apprenticeships should be part of the training of all

aspiring general practitioners, in the same way that clinical
apprenticeships are built into current undergraduate and
vocational training. Research is too important to general
practice medicine and the health of our patients, to allow
us to abandon this training to other scientists. Even so, it
needs to be openly acknowledged that general practice
research often depends on the skills and experiences of
researchers trained in other disciplines. We should not be
ashamed to ask for help. The strength of general practice
research is that it weaves a diverse set of techniques from a
wide range of other disciplines into something much more
than the sum of its parts.

General practice research is research arising from a
question generated from practice, and it is research whose
answer(s) will provide insights or inform decisions. It is
critically dependent on the context of general practice. It is
not defined by a single methodological approach. Sometimes
it is epidemiology, sometimes it is behavioural science. It is
now generally accepted that research methods of the social
sciences must so often merge with the research methods of
the clinical sciences in general practice research that the
quantitative/qualitative dichotomy expounded in the past no
longer exists.11 General practice research encompasses
economic evaluation, decision analysis, systematic review
and mixed method approaches to research. Any method that
provides effective results for general practitioners to use in
the care of their patients is liable for inclusion in the
armoury of general practice research. It is the role of the
generalist both in clinical practice and in research to develop
a broad range of skills.

The future development of general practice research is
promising. General practice researchers and clinicians
participated in the Foresight Project sponsored by the Ministry
of Science, Research and Technology and we predicted a future
in which general practice research would be a key component
of many research programmes.12 In New Zealand, we are
moving into an era where strategies for public research funding
will encourage interdisciplinary endeavours. Most general
practice research is at the applied end of the research spectrum,
but it will need to be underpinned by relevant research in the
basic and social sciences. A future in which general practice
researchers form strategic alliances with researchers from other
disciplines increases the possibilities for relevant research which
will be more quickly acted upon than in the past. This can only
work to the benefit of patients.
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