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EDITORIAL

Sponsorship, authorship and accountability

The following will be published, more-or-less simultaneously, in a
number of medical journals around the world under the signature
of the journal’s editors.

As editors of general medical journals, we recognise that the
publication of clinical-research findings in respected peer-
reviewed journals is the ultimate basis for most treatment
decisions. Public discourse about this published evidence of
efficacy and safety rests on the assumption that clinical-trials
data have been gathered and are presented in an objective and
dispassionate manner. This discourse is vital to the scientific
practice of medicine because it shapes treatment decisions
made by clinicians, and drives public and private health care
policy. We are concerned that the current intellectual
environment in which some clinical research is conceived,
study subjects are recruited, and the data analysed and reported
(or not reported) may threaten this precious objectivity.

Clinical trials are powerful tools; like all powerful tools,
they must be used with care. They allow investigators to test
hypotheses in living patients, and they have the potential to
change standards of care. The secondary economic impact of
such changes can be substantial. Well-done trials, published
in high-profile journals, may be used to market drugs and
medical devices, potentially resulting in substantial financial
gain for the sponsor. But powerful tools must be used
carefully. Patients participate in clinical trials largely for
altruistic reasons – that is, to advance the standard of care. In
the light of that truth, the use of clinical trials primarily for
marketing, in our view, makes a mockery of clinical
investigation and is a misuse of a powerful tool.

Until recently, academic, independent clinical investigators
were key players in design, patient recruitment, and data
interpretation in clinical trials. The intellectual and working
home of these investigators, the academic medical center, has
been at the hub of this enterprise, and many institutions have
developed complex infrastructures devoted to the design and
conduct of clinical trials.1,2 The academic enterprise has been
a critical part of the process that led to the introduction of
many new treatments into medical practice and contributed
to the quality, intellectual rigor, and impact of such clinical
trials. But, as economic pressures mount, this may be a thing
of the past.

Many clinical trials are performed to facilitate regulatory
approval of a device or drug rather than to test a specific
novel scientific hypothesis. As trials have become more
sophisticated and the margin of untreated disease harder to
reach, there has been a great increase in the size of trials and
consequently in the costs of developing new drugs. It is
estimated that the average cost of bringing a new drug to
market in the United States is about $500 million.3 The
pharmaceutical industry has recognised the need to control

costs and has discovered that private non-academic research
groups -- ie, contract research organisations (CROs) -- can
do the job for less money and with fewer hassles than
academic investigators. Over the past few years CROs have
received the lion’s share of clinical-trial revenues. For
example, in 2000 in the United States, CROs received 60%
of the research grants from pharmaceutical companies, as
compared with only 40% for academic trialists.1

As CROs and academic medical centers compete head to
head for the opportunity to enroll patients in clinical trials,
corporate sponsors have been able to dictate the terms  of
participation in the trial, terms that are not always in the best
interests of academic investigators, the study participants, or
the advancement of science generally.4 Investigators may have
little or no input into trial design, no access to the raw data, and
limited participation in data interpretation. These terms are
draconian for self-respecting scientists, but many have accepted
them because they know that if they do not, the sponsor will
find someone else who will. And, unfortunately, even when an
investigator has had substantial  input into trial design and data
interpretation, the results of the finished trial may be buried
rather than published if they are unfavourable to the sponsor’s
product. Such issues are not theoretical. There have been a
number of recent public examples of such problems, and we
suspect that many more go unreported.5,6

As editors, we strongly oppose contractual agreements that
deny investigators the right to examine the data
independently or to submit a manuscript for publication
without first obtaining the consent of the sponsor. Such
arrangements not only erode the fabric of intellectual inquiry
that has fostered so much high-quality clinical research, but
also make medical journals party to potential
misrepresentation, since the published manuscript may not
reveal the extent to which the authors were powerless to
control the conduct of a study that bears their names.
Because of our concern, we have recently revised and
strengthened the section on publication ethics in the
“Uniform Requirements for Manuscripts Submitted to
Biomedical Journals: Writing and Editing for Biomedical
Publication”, a document developed by the International
Committee of Medical Journal Editors (ICMJE) and widely
used by individual journals as the basis for editorial policy.
The revised section follows this editorial. (The entire
‘Uniform Requirements’ document is currently undergoing
revision: the revised version should be available at the
beginning of 2002). As part of the reporting requirements,
we will routinely require authors to disclose details of their
own and the sponsor’s role in the study. Many of us will ask
the responsible author to sign a statement indicating that he
or she accepts full responsibility for the conduct of the trial,
had access to the data, and controlled the decision to publish.
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We believe that a sponsor should have the right to review a
manuscript for a defined period (eg 30-60 days) before
publication to allow for the filing of additional patent
protection, if required. When the sponsor employs some of the
authors, these authors’ contributions and perspective should be
reflected in the final paper as are  those of the other authors, but
the sponsor must impose no impediment, direct or indirect, on
the publication of the study’s full results, including data
perceived to be detrimental to the product. Although we most
commonly associate this behaviour with pharmaceutical
sponsors, research sponsored by governmental or other
agencies may also fall victim to this form of censorship,
especially if the results of such studies appear to contradict
current policy.

Authorship means both accountability and independence. A
submitted manuscript is the intellectual property of its
authors, not the study sponsor. We will not review or publish
articles based on studies that are conducted under conditions
that allow the sponsor to have sole control of the data or to
withhold publication. We encourage investigators to use the
revised ICMJE requirements on publication ethics to guide
the negotiation of research contracts. Those contracts should
give the researchers a substantial say in trial design, access to
the raw data, responsibility for data analysis and
interpretation and, ultimately, academic freedom. By
enforcing aherence to these revised requirements, we can as
editors assure our readers that the authors of an article have
had a meaningful and truly independent role in the study that
bears their names. The authors can then stand behind the
published results, and so can we.

1. Henderson L. More AMCs finding growth from reform. Centerwatch 2000; 7: 10-3.
2. Kowalczyk L. Harvard, other medical schools aim to give drug firms faster pace for trials.

Boston Globe 2000 Jul 28.
3. Mathieu MP. Parexel’s pharmaceutical R&D stastistical sourcebook, 1998. Waltham MA:

Parexel International Corporation; 1999.
4. Rennie D. Thyroid storm. JAMA 1997; 277: 1238-43.
5. Kahn JO, Cherng DW, Mayer K, Murray H, Lagakos S, for the 806 Investigator Team.

Evaluation of HIV-1 immunogen, an immunologic modifier, administered to patients infected
with HIB having 300 to 549 x 106/L CD4 cells counts. JAMA 2000; 284: 2193-202.

6. Blumenthal D, Campbell EG, Anderson MS et al. Withholding research results in academic
life science: evidence from a national survey of faculty. JAMA 1997; 277: 1224-8.

The Editors

The Section on conflicts of interest in publishing from the “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Writing and Editing for Biomedical Publication,” a document
developed by the International Committee of Medical Journal
Editors (ICMJE) follows below. The full revised statement will be
published later.

Conflict of interest
Public trust in the peer review process and the credibility of published
articles depend in part on how well conflict of interest is handled during
writing, peer review, and editorial decision making. Conflict of interest
exists when an author (or the author’s institution), reviewer, or editor has
financial or personal relationships with other persons or organisations that
inappropriately influence (bias) his or her actions. The potential of such
relationships to create bias varies from negligible to great; the existence of
such relationships does not necessarily represent true conflict of interest,
therefore. (Relationships that do not bias judgement are sometimes known
as dual commitments, competing interests, or competing loyalties). The
potential for conflict of interest can exist whether or not an individual
believes that the relationship affects his or her scientific judgment.
Financial relationships (such as employment, consultancies, stock
ownership, honoraria, paid expert testimony) are the most easily
identifiable conflicts of interest and the most likely to undermine the
credibility of the journal, the authors, and of science itself. Conflicts can
occur for other reasons, however, such as personal and family
relationships, academic competition and intellectual passion.

All participants in the peer review and publication process must disclose all
relationships that could be viewed as presenting a conflict of interest.
Disclosure of these relationships is particularly important in connection with
editorials and review articles, because bias can be more difficult to detect in
those publications than in reports of original research. Editors may use

information disclosed in conflict of interest and financial interest statements
as a basis for editorial decisions. Editors should publish this information if
they believe it will be important to readers in judging the manuscript.

Potential conflicts of interest related to individual
authors’ commitments
When authors submit a manuscript, whether an article or a letter, they are
responsible for disclosing all financial and personal relationships between
themselves and others that might bias their work. To prevent ambiguity,
authors must state explicitly whether potential conflicts do or do not exist.
Authors  should do so in the manuscript on a conflict of interest
notification page that follows the title page, providing additional detail, if
necessary, in the accompanying cover letter.

Investigators should disclose potential conflicts to study participants,
and should state in the manuscript whether they have done so.

Editors also need to decide when to publish information disclosed by
authors about potential conflicts. If doubt exists, it is best to err on the side
of publication.

Potential conflicts of interest related to project
support
Increasingly, biomedical studies receive funding from commercial firms,
private foundations, and government. The conditions of this funding have
the potential to bias and otherwise discredit the research.

Scientists have an ethical obligation to submit creditable research
results for publication. As the persons directly responsible for their work,
researchers therefore should not enter into agreements that interfere with
their access to the data, their ability to analyse the data independently, to
prepare manuscripts, and to publish them. Authors should describe the
role of the study sponsor(s), if any, in study design; in the collection,
analysis, and interpretation of data; in the writing of the report; and in the
decision to submit the report for publication. If the supporting source had
no such involvement, the authors should so state. Biases potentially
introduced when sponsors are directly involved in research are analagous
to methodological biases of other sorts; some journals therefore choose to
include information about the sponsor’s involvement in the methods
section of the publish paper.

If a study is funded by an agency with a proprietary or financial interest
in the outcome, editors may ask authors to sign a statement such as, “I had
full access to all of the data in this study and I take complete responsibility
for the integrity of the data and the accuracy of the data analysis.” Editors
should be encouraged to review copies of the protocol and/or contracts
associated with project-specific studies before accepting such studies for
publication. Editors may choose not to consider an article if a sponsor has
asserted control over the authors’ right to publish.

Conflicts of interest related to commitments of
editors, journal staff, or reviewers
Editors should avoid selecting external peer reviewers with obvious
potential conflicts of interest, for example, those who work in the same
department or institution as any of the authors. Authors often provide
editors with the names of persons they feel should not be asked to review
a manuscript because of potential conflicts of interest, usually
professional. When possible, authors should be asked to explain or justify
their concerns; that information is important to editors in deciding
whether to honour such requests.

Reviewers must disclose to editors any conflicts of interest that could
bias their opinions of the manuscript, and they should disqualify
themselves from reviewing specific manuscripts if they believe such
disqualification would be appropriate. As in the case of authors, silence on
the part of reviewers concerning potential conflicts may mean either that
such conflicts exist that they have failed to disclose, or that conflicts do not
exist. Reviewers must therefore also be asked to state explicitly whether
conflicts do or do not exist. Reviewers must not use knowledge of the work,
before its publication, to further their own interests.

Editors who make final decisions about manuscripts must have no
personal, professional, or financial involvement in any of the issues they
might judge. Other members of the editorial staff, if they participate in
editorial decisions, must provide editors with a current description of their
financial interests (as they might relate to editorial judgements) and
disqualify themselves from any decisions where they have a conflict of
interest. Editorial staff must not use the information gained through
working with manuscripts for private gain.

Editors should avoid submitting to their own journal reports of original
research to which they have contributed as authors. If they do so, they
should excuse themselves from the editorial process, and delegate editorial
decisions on those manuscripts to other members of the editorial staff.

Editors should publish regular disclosure statements about potential
conflicts of interests related to the commitments of journal staff.



New Zealand Medical Journal

The Department of Clinical Pharmacology at Christchurch
Hospital established New Zealand’s first comprehensive drug
information service (DIS) in 1985.  The aim was to provide
independent, unbiased patient-related drug information for
healthcare professionals.  The service began with a single
pharmacist and a clinical pharmacologist.  The DIS now has
two full-time drug information pharmacists with assistance
from other clinical pharmacists.  Medical input is provided by
two clinical pharmacologists and a registrar.  An advantage of
the DIS is the blend of input from both pharmacy and
medically trained staff. This not only allows better quality
assurance, but also decreases barriers to communication with
health professionals of different backgrounds.

All questions handled by the DIS since its establishment
have been recorded on a purpose-built computer database.
This was originally developed in Dbase III (Ashton-Tate) and
later upgraded to Dbase IV (Ashton-Tate).  In 1997, the
database was redeveloped in Microsoft Access® 97, and all
previous data transferred into the new windows
environment. The data recorded includes demographic
information about the enquirer, the type of question asked,
the time taken to answer the enquiry, the resources used, and
the actual enquiry and response. All this information can be
rapidly retrieved for answering subsequent questions, quality
assurance or audit, and directing the ongoing improvement
of the service.

Most responses provided by the DIS are in the form of a
verbal answer over the telephone, although the use of
electronic-mail is becoming more common. More complex
responses are answered as written, referenced reports. 

All enquiries are prioritised. Questions requiring an urgent
response are often answered within the time the enquirer is
consulting with a patient.  All verbal and written questions
are quality assured to ensure they are complete and accurate.

An audit of the first 300 questions handled by the DIS in
1985/1986 has been published previously.1 At the time, more
than 80% of requests for information came from within
Christchurch Hospital, the majority from medical personnel.
The most frequently asked categories of questions were
adverse drug reactions (38%), contraindications/precautions

(16%), drug selection (10%), interactions (8%) and
administration/dosage (8%).

The aim of this paper was to determine changes in
numbers, demography and type of questions posed to the
DIS over the last fifteen years. 

Methods
Data were retrieved for one-year periods (31st March – 1st April) covering
1985/1986, 1993/1994 and 1999/2000.  The information retrieved from
the database included: 1) frequency of questions, 2) time taken to answer
enquiries, 3) demography of enquirers, 4) most frequently asked
categories, and 5) reference sources used. The ‘category’ describes the
type of question being asked eg adverse drug reaction, pharmacokinetic or
therapeutic drug monitoring.  

Results
The DIS answered an average of 26 questions per month in
1985/1986, compared with 172 per month in 1993/1994, and
284 per month in the 1999/2000 period. Most verbal
questions (75%) were answered in less than fifteen minutes.
The ratio of written to verbal responses has declined, with
written reports constituting approximately 29% of all
questions in 1988 (there were insufficient data to
differentiate written and verbal questions in 1985/86), 7% in
1993/1994 and 3% in 1999/2000 (Figure 1). Written,
referenced reports were prepared most commonly for
consultants and general practitioners (GPs).  Consultants
received 48% of all written reports in 1999/2000 and 33% in
1993/1994 while GPs received 27% and 34% respectively.

Primary care usage has increased disproportionately from
14% of questions in 1985/1986 to 38% in 1999/2000.
Community pharmacists and GPs were equally responsible
for this increase and made 18% and 17% of all questions in
1999/2000 compared with 5% and 7% respectively in
1985/1986 (Table 1). 

Of the health care professionals who asked questions in the
1999/2000 period, the median number of questions asked per
GP, community pharmacist or hospital pharmacist was one,
while the median for hospital doctors was two.  The
maximum number for each of these groups was 19, 34, 21,
and 27 respectively

Fifteen years of drug information in Christchurch Hospital

Sharon Gardiner, Drug Information Pharmacist; Carl Kirkpatrick, Drug Information Pharmacist; 
Evan Begg, Clinical Pharmacologist, Department of Clinical Pharmacology, Christchurch School of Medicine,
Christchurch.

Abstract

Aim. To determine changes in numbers, demography and
type of questions posed to the drug information service
(DIS) at Christchurch Hospital over the last fifteen years.
Methods. The database of the DIS was used to retrieve
data for one-year periods including the period of
establishment in 1985/1986, 1993/1994 and 1999/2000.
Results. The number of questions per month increased from
26 in 1985/1986 to 284 in 1999/2000. The majority of
questions have related to adverse drug reactions,
contraindications/precautions, drug selection, interactions,
and administration/dosage.  Questions on drug interactions
showed the greatest relative increase, from 8% to 19% of all

questions.  A disproportionate increase in requests came from
primary care, which provided 14% of questions in 1985/1986
and 38% in 1999/2000.  Computer databases are the major
resource used currently whereas journal articles and textbooks
dominated in 1985/1986.
Conclusions. There has been a marked increase in use of the
DIS despite a relatively constant population base.  This may
reflect an increased awareness of both the availability of the
service and recognition of the complexity of medicines.  The
computer database is a useful reference source, decreasing
repetition of search pathways and allowing audit to assist in
the ongoing improvement of the service.

NZ Med J 2001; 114: 393-5
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pertained to adverse drug reactions (30%) (Figure 2).
Community doctors and pharmacists were most likely to ask
about contraindications and precautions (30% and 28%
respectively) whereas hospital pharmacists were most likely
to ask about drug interactions (31%).

Textbooks (81%) and journal articles (29%) were the primary
reference sources used in 1985/1986, while the majority of
questions in 1999/2000 were answered using multiple
reference sources.  These included textbooks (47%),
Micromedex CD ROM database (45%), the DIS’s own
database (20%), Medline (19%) and Embase Drugs and
Pharmacology (16%) databases.  

Discussion
There has been a steady increase in the use of the DIS since
its establishment, despite a relatively constant population
base.  The number of questions answered by the DIS in
1993/1994 (172/month) was higher than that handled by
Australian drug information centres in 1993 (mean
116/month).2 However, comparison between services is
difficult since we have limited knowledge of the Australian
service and of the population they serve.

Doctors and pharmacists were the main users of the DIS,
which is consistent with other drug information services in
the United Kingdom,3 United States4 and Malaysia.5 The
disproportionate increase in requests from primary health
care professionals over the last fifteen years probably reflects
an increased awareness of the availability of the service.
Nurses and midwives had the greatest relative increase in use
of the DIS over the last fifteen years (100-fold) compared
with community pharmacists, the next closest group (40-
fold). Given the introduction of nursing prescribing in the
near future, this is likely to have enormous implications for
the workload of the service.

An interesting side use of the database is estimating the
percentage of doctors and pharmacists in the community
who are currently using the service.  For example, we had
questions from approximately 190 different GPs in
Christchurch out of approximately 300 in the area (data not
shown).   The fact that some health professionals are not
asking any questions at all is either reassuring (that their
current information resources or knowledge-base are
adequate) or alarming.  We appreciate that in recent years the
ability to access information via the internet has increased
enormously. However, much of this information is un-
referenced, lacks quality control, and may not provide
perspective. Furthermore the accelerating use of our service
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Figure 2. Type of questions asked by doctors and pharmacists in
1999/2000.
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Table 1. Source of questions.

Frequency of questions
Source 1985/1986 1993/1994 1999/2000

No. % No. % No. %  
Consultant 90 30 268 13 479 14  
Registrar 81 27 229 11 476 14  
House surgeon 36 12  354 17  337 10  
Hospital pharmacist 21 7  358 17 416 12  
General practitioner 21 7  378 18  585 17  
Community pharmacist 15 5  167 8  615 18  
Nurse/Midwife 3 1 116 6 294 9  
Other eg dentist, trainee intern 33 11 197 10 206 6  
Total number of questions: 300 2067 3408   

Figure 1. Number of questions received from 1988 to 2000;
verbal responses are represented by the open symbols (o) and
written reports by solid triangles (▲). Each data point represents
the average number of questions per month received in a six
month period.

There has been an increase in the number of 
questions in all categories, with adverse drug 
reactions, contraindications/precautions, interactions,
administration/dosage, and drug selection consistently being the
most frequently asked categories (Table 2). The proportion of
questions involving drug interactions has doubled to 19% since
1985, while that involving adverse drug reactions has almost
halved to 21% (absolute numbers have still increased markedly
however). The percentage of questions on contraindications and
precautions, including requests for information on drug safety in
pregnancy and lactation, has remained relatively constant at 16-
20% over the last fifteen years.

Table 2. Type of question category.

Frequency of questions  
Type of question 1985/1986 1993/1994 1999/2000   

No. % No. % No. %  
Adverse reactions 115 38 505 23 721 21  
Contraindications/precautions 47 16 426 20 675 20  
Drug selection 31 10  146 7  227 7  
Drug interactions 25 8 258 12 641 19  
Administration/dosage 24 8 338 16 435 13  
Pharmaceutical 9 3 143 7 93 3  
Availability/legislation 6 2 20 1 102 3  
Monitoring 3 1 173 8 192 6  
Identification 3 1 19 1 144 4  
Other 37 12 136 7 176 6  
Total number of questions: 300 2164 3406   

In 1999/2000, the most common type of question asked by
hospital doctors (house surgeons, registrars and consultants)
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argues that the information available via the internet is not
sufficient in itself, for many healthcare professionals. It is
often difficult to apply information gained from the internet
to individual cases, whereas an interpretative service is able to
do this. In addition, a dedicated service is undoubtedly more
efficient at information retrieval than individual health
professionals.  It has to be acknowledged however, that we
have not undertaken satisfaction surveys or measures of
health outcome.

The number of questions on drug interactions has
increased disproportionately over the last fifteen years.  This
may reflect greater understanding of mechanisms of drug
interactions and the use of newer drugs with potential for
major interactions such as ‘SSRIs’. There is also recognition
of the effect on drug metabolism of foods (such as grapefruit
juice) and herbal medicines (such as St John’s wort).
Questions on poisoning and overdose contributed to less
than 4% of the workload of the service (included in “Other”
in Table 2), reflecting the fact that most of these questions
are referred to the National Poisons Information Centre.

Hospital doctors most commonly request information on
adverse drug reactions consistent with increased recognition
of adverse reactions in many hospital admissions.6 Most
questions asked by community doctors related to
contraindications/precautions, particularly to the safety of
drug therapy in pregnancy and lactation.  Such questions
have highlighted the need for detailed information in these
fields.  As a result, drugs and pregnancy and lactation have
become areas of special interest, research and publication for
the Department.

Knowledge of the type of questions asked most frequently
enables appropriate allocation of resources.  Drug
information providers may be broadly described in three
levels: 1) dedicated drug information centres based in major
hospitals (such as this DIS), 2) small drug information units
attached to and run by pharmacy departments in smaller
centres, or 3) other non-specialized pharmacists answering
questions as part of their day-to-day workload.  The depth of
resources needed differs for each of these levels.  Large drug

information centres (level 1) require the greatest depth and
breadth of resources, while smaller units (level 2) require
resources adequate to answer the majority, but not all
questions.  Level 2 providers should be able to access level 1
providers as necessary. General (non-specialised) pharmacists
require general resources to cover the majority of simpler
questions asked. Our data indicate that smaller units, or
individuals with tighter financial constraints, should
orientate towards purchasing references on drug
interactions, contraindications/precautions (especially drugs
in pregnancy and lactation), and adverse drug reactions.  

Computer-based information including CD ROM
databases and internet services were used to answer almost
70% of all questions in 1999/2000, consistent with patterns
seen elsewhere.5 Our own database serves as a useful
reference since it decreases repetition and time taken for
search pathways, particularly for in-depth written reports.
This database is also particularly useful for auditing purposes.
The results of audit enable the development of the service for
the future, directing expenditure to appropriate areas of
interest, establishing relevant research, and orientating
responses to the particular needs of the major users.  

In summary, the number of questions handled by the DIS
has increased substantially in the last fifteen years particularly
in primary care.  It is likely that much of primary care
elsewhere in New Zealand is not being adequately served by
a drug information service. 
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Abstract

Aims. To document the rate of work-related fatal injury
for Maori; to establish whether a difference exists between
Maori and non-Maori; and to examine possible
explanations in the event that differences did occur.
Methods. Coronial files collected as part of the examination
of work-related fatal injuries occurring between 1985 and
1994, excluding motor vehicle fatalities on public roads, were
reviewed. Maori were identified by either the classification
recorded upon death certificates or if they were identified as
Maori within coroner’s files.

Results. 89 Maori were identified within the 741 worker
fatalities. Agreement between the data sources used to
identify ethnic status was approximately 52%. The crude rate
for the decade was significantly higher for Maori than non-
Maori. A significant linear decline across years was evident
for the non-Maori rates but not for Maori rates. 
Conclusions. This study, the first to specifically investigate
work-related injury for Maori, confirms that an overall
disparity exists between Maori and non-Maori, and that it is
probably due to differences in employment patterns. 

NZ Med J 2001; 114: 395-9
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Despite assurances contained within the Treaty of Waitangi,
evidence has consistently shown Maori to be disadvantaged
on most measures of health status.1 Cryer and Fleming found
that these disparities exist also for fatal occupational injury.2

Their study found that when compared with New Zealand’s
overall rate of 7.2 deaths per 100 000 workers, Maori had a
rate of 12/100 000 workers. 

Reasons for the higher Maori rate of work-related fatal
injury (WRFI) were not suggested by Cryer and Fleming.
This possibly reflected their scepticism about the
identification of Maori through death registrations, a
concern later confirmed by other authors.3,4 It also reflected
that the number of Maori distributed across industry and
occupational categories were insufficient for further analysis.
Examination of the two major occupational groupings with
sufficient numbers, which were also the two occupational
categories with the highest rates overall, provided puzzling
results. The rate for Maori in the category of agriculture,
forestry, fishing and hunting was double that of 26.6/100000
for the entire category. In contrast, the rate for Maori in the
occupational category of production, transport and labourers
was lower than found in the ‘Other’ ethnic group. This
pattern of results does not allow a simple explanation based
on the overall excess Maori risk of work-related fatal injury.

The present study was a more detailed investigation of
Maori WRFI, capitalising on data collected for 1985-1994 as
part of the second study of New Zealand WRFI,5 the decade
after the original study by Cryer and Fleming.2

Methods
This study utilised the WRFI dataset created by Feyer et al.5 It contained
coronial files for work-related deaths occurring for the period 1985-1994
with an ICD 9-CM E-Code between E800 and E989 and a decedent aged
15-84 years. Notable exclusions within this range were bystanders, official
volunteers, deaths by suicide, deaths whilst travelling to or from work, and
deaths due to traffic crashes on public roads.  

Ethnicity information for decedents was available from the New
Zealand Health Information Service (NZHIS) death registrations and
coronial records. The NZHIS ethnicity data are derived from forms
completed by funeral directors, whilst ethnic information could
sometimes be extracted from statements made by witnesses, the police or
pathologist reports contained within coronial files.  

The dual sources of ethnicity information allowed a number of options
for numerators and denominators when calculating ‘Maori’ rates. Dual
sources also enabled a capture-recapture estimate of the likely number of
Maori deaths using the two-source Maximum Likelihood Estimator
method,6 with corresponding 95% confidence intervals (CI) calculated as
described by Laporte et al.7 A summary of the options for Maori rates, as
investigated by this study, is presented in Table 1. Expressing coronial and
NZHIS identified Maori deaths over the sole-Maori denominator was not
considered because it could lead to inflated rates.

Denominator data for all ethnic groupings, were derived from the 1986,
1991 and 1996 censuses for age, industry8 and occupation.9 Inter-censal
years were estimated by linear interpolation, and estimates for 1985 were
calculated from linear extrapolation from the 1991 and 1986 censuses.
People of unknown ethnicity were excluded from all denominators and all
fatality rates were calculated per 100 000 workers per year. To establish the

impact of creating rates with the additional number of Maori cases
expected from coronial files, annual and overall coronial-augmented and
mixed-Maori rates were compared against rates obtained with the sole-
Maori method. Sole-Maori rates have been suggested as a method of
adjusting for the under-enumeration of Maori through death registrations
within the period.1

These comparisons, as well as all the crude rate comparisons between
Maori and non-Maori, were conducted with chi-squared tests, as well as
the calculation of relative risks with respective 95% CI estimates. If the
expected cell count fell below five in any of the procedures, then Fisher’s
exact tests were also completed. Linear trends of Maori and non-Maori
crude rates by year were examined using Mantel-Haenszel tests of linear
association. For the analyses of age and employment structure, Maori
fatality rates were directly standardised to the age, major industry and
major occupational distribution of non-Maori across the entire decade.
These calculations, and the associated 95% CIs, were completed with the
ISTANDARD function of the STATA package. The standardised rates,
however, included Maori numerators that were possible under-estimates.
Any overall difference in rates could be a consequence of too few Maori
being correctly identified in the first instance. Therefore,  capture-
recapture-adjusted, standardised rates were also calculated. This involved
the additional cases estimated from the earlier capture-recapture
procedure being proportionately distributed across the Maori age,
industry and occupational strata. Any increase in the number of Maori
deaths was correspondingly removed from the non-Maori numerator of
the same stratum.  Following adjustment of the numerators the same
standard procedure was applied.  Because the additional variance
associated with the capture-recapture procedure was not included when
calculating these adjusted rates, the 95% CIs are not technically correct.
They do however provide an approximation of the likely difference in
rates between Maori and non-Maori if more Maori cases were actually
identified.

Results
A total of 89 Maori workers were identified within the 741
worker fatalities occurring between 1985 and 1994.  Of these
deaths, 69 Maori were identified within coronial files and 67
from the NZHIS data. Inter-source agreement that the
decedent was Maori, occurred for 47 deaths. This
information enabled a capture-recapture estimate of 98 likely
cases (95% CI: 90-107) to be constructed. Although capture-
recapture adjustments could have been made to all
numerators, the raw numbers of cases have been used as
numerators for all following rates unless otherwise stated. 

Comparisons between the crude rates for the sole-Maori
and coronial-augmented Maori groupings, did not yield
significant differences in any of the annual or overall
comparisons. Similarly, no differences existed between the
sole-Maori and mixed-Maori rates, although the annual
comparisons were amalgamated into five-year bands because
of small numbers. Because no significant differences
occurred for any of these comparisons, all rates reported as
Maori are for the coronial-augmented Maori grouping
(n=89), with all other cases considered non-Maori.  

For the overall ten year period, Maori workers had a
significantly higher crude fatality rate (6.60/100 000
workers/year) than their non-Maori colleagues 
(4.96/100 00 workers/year; relative risk = 1.33; 95% CI:

Table 1. Maori rates.

Type of Maori Rate Source of Numerator Census Denominator group

Sole-Maori NZHIS death registrations People who exclusively identify
Maori as their ethnic group (ie sole Maori)

Mixed-Maori Coronial files People who identify Maori as one of 
their ethnic groups, but not exclusively (ie mixed Maori)

Coronial-Augmented NZHIS death registrations and All people who identify Maori as one
Coroners files of their ethnic groups in the Census (ie Maori ethnic group)

Capture-Recapture Adjusted NZHIS death registrations and All people who identify Maori as one
Coroners files, plus adjustment of their ethnic groups in the Census (ie Maori ethnic group)
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1.07-1.66).  Because the overwhelming majority of work-
related injury deaths were male, females have been omitted
from the remaining analyses (Maori n=1; non-Maori n=15).
With the exclusion of the solitary Maori female, the
capture-recapture estimate was modified to 97 likely Maori
men (95% CI: 89 – 105).

Maori men experienced higher crude fatality rates for the
entire decade than their non-Maori co-workers, with
significantly higher Maori rates occurring in 1990 and 1994
(Table 1).  There was no significant linear trend in rates
across years for Maori (χ2= 1.70 df=1, p= 0.192) . In contrast
there was a significant linear decrease for non-Maori (χ2=
5.80, df=1 p=0.016).

In general, there were no significant differences between
ethnic groups when investigated by age group (Table 3).  An
exception to this pattern occurred for 50-59 year olds, where a
significantly higher fatality rate occurred for Maori. Rates of
Maori and non-Maori fatal injury also did not generally differ
within major occupational and industry categories (Tables 4
and 5).  The exception occurred within the electricity, gas and
water supply industry (Fisher’s exact test, p=0.015). 

The results of the male standardised analyses are presented
in Table 6. Standardisation of the Maori rate to the non-
Maori age distribution resulted in an increased relative risk
for Maori.  In contrast, standardisation of the Maori rate to
non-Maori occupational and industry distributions reduced
the difference between ethnic groups to non-significant
levels, as indicated by both sets of confidence intervals
spanning 1. Further standardisation by a combination of age
and industry, or age and occupation, were not completed
because of insufficient numbers of Maori deaths distributed
across all strata.  

Standardisation for males following capture-recapture
adjustment of the industry and occupation numerators
produced somewhat different results than was found with the
crude numerator procedures. In particular, a significant
difference remained between Maori and non-Maori
following the adjusted industry standardisation calculation.
The equivalent procedure for occupation resulted in a non-
significant difference between ethnic groups. A capture-
recapture-adjusted analysis was not completed for age
because crude age standardisation did not alter the overall
difference in rates between Maori and non-Maori.

Discussion
This study is the first to have specifically examined work-
related fatal injury amongst Maori.  It raises a number of
important concerns. Foremost is that the higher Maori
fatality rate observed before 19852 has remained in the
following decade, although the rates are not directly
comparable because of differences in ethnicity classifications.
Of perhaps greater importance, is the fact that the linear
decline observed in crude non-Maori rates across the decade
of this study, has not been witnessed amongst Maori.  

The overall difference between Maori and non-Maori
fatality rates was not adequately explained by substantial
differences occurring within particular industries and
occupations. Instead, standardisation by industry and
occupation suggested that the overall difference in rates was
largely due to contrasting employment patterns between
Maori and non-Maori.  In other words, Maori workers were
concentrated in more dangerous forms of employment than
non-Maori. This finding is consistent with international

Table 3. Rates of male work related fatal injuries by age group and ethnicity.

Maori Non-Maori Relative Risk
χ2* p

Age Group N rate/100 000/year N rate/100 000/year (95% Confidence Interval)

15-19 7 7.40 38 6.73 1.10 (0.49-2.46) 0.06 0.81
20-24 8 5.77 93 10.47 0.55 (0.27-1.13) 2.71 0.10
25-29 14 10.92 66 6.79 1.61 (0.9-2.86) 2.66 0.10
30-34 13 11.63 79 7.89 1.47 (0.82-2.65) 1.71 0.19
35-39 12 12.81 87 8.81 1.45 (0.79-2.66) 1.50 0.22
40-44 7 9.41 78 8.69 1.08 (0.5-2.35) 0.05 0.83
45-49 8 13.08 59 7.79 1.68 (0.8-3.51) 1.94 0.16
50-54 9 18.93 40 6.39 2.96 (1.44-6.11) 9.56 0.002
55-59 6 18.55 39 7.29 2.54 (1.08-6.01) 4.88 0.03
60-64 3 26.77 21 8.21 3.26 (0.97-10.93) 4.12 0.04†

65+ 2 41.17 29 17.68 2.33 (0.56-9.75) 1.42 0.23

*df for χ2 statitistic =1. †p>0.05 following Fisher’s exact test.

Table 2. Rates of male work related fatal injuries by year and ethnicity.

Maori Non-Maori Relative Risk
χ2* p

Year N rate/100 000/year N rate/100 000/year (95% Confidence Interval)

1985 9 9.62 77† 9.43 1.02 (0.51-2.04) 0.01 0.91
1986 5 5.61 73 9.11 0.62 (0.25-1.52) 1.13 0.29
1987 6 7.09 61 7.75 0.91 (0.4-2.11) 0.05 0.82
1988 10 12.47 79 10.24 1.22 (0.63-2.35) 0.35 0.55
1989 12 15.83 74 9.78 1.62 (0.88-2.98) 2.45 0.12
1990 12 16.82 57 7.68 2.19 (1.17-4.08) 6.41 0.01
1991 6 8.96 54 7.43 1.21 (0.52-2.81) 0.20 0.66
1992 5 6.85 58 7.86 0.87 (0.35-2.17) 0.09 0.76
1993 10 12.66 57 7.61 1.66 (0.85-3.26) 2.26 0.13
1994 13 15.30 47 6.18 2.47 (1.34-4.57) 8.95 0.00
Total 88 11.02 637 8.33 1.32 (1.06-1.65) 6.18 0.01

*df for annual and overall χ2 statistic =1. †One fatal incident occurring in 1984, but with death in 1985 has been included in the non-Maori total.
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results showing that the overall rate of African-American
WRFI was higher than for their White counterparts because
the former were disproportionately working  in  hazardous
employment categories.10

Although this result initially makes for a compelling
argument, it is prudent to discuss it alongside the issues

associated with the misclassification of ethnicity. Biases
present in the collection of ethnicity information during
death registration, for the observation period of this study,
have been extensively discussed.1,3,4,11-13 We investigated the
possibility of reducing inaccuracies of death records by
including Maori identified within coroner’s records. One
evident weakness of this approach is that there is no
systematic necessity for coroners, or any of their witnesses, to
provide ethnic information. We assumed however, that
anyone sufficiently motivated to record such an observation,
when no compulsion exists, must have felt the decedent’s
ethnicity was of sufficient salience to be confident of their
opinion.  Therefore the biases of our supplementary
approach are probably conservative because they are likely to
remain ones of under-inclusion rather than over-inclusion. 

With two sources of ethnicity information available in our
data, it was possible to investigate the effects of misclassification
by calculating capture-recapture adjusted rates. These
adjustments suggested that industry distribution no longer
accounted for the overall difference in rates between Maori and
non-Maori. In contrast, following capture-recapture-
adjustment, differential occupational distribution remained a
plausible explanation for the overall difference in rates between

Table 4. Rates of male work related fatal injury by major occupational group (NZSCO 1995) and ethnicity.

Maori Non-Maori Relative Risk
Major Occupational Group χ2* p

(NZSCO 1995) N rate/100 000/year N rate/100 000/year (95% Confidence Interval)

Agriculture and Fishery Workers 29 31.88 256 27.79 1.17 (0.78-1.72) 0.57 0.45

Plant and Machinery Operators
and Assemblers 31 13.26 135 13.13 1.01 (0.68-1.49) 0.02 0.88

Service and Sales Workers 7 10.41 39 6.21 1.67 (0.75-3.74) 1.62 0.20

Technicians and Associate
Professionals 4 8.32 58 6.64 1.25 (0.46-3.51) 0.20 0.66

Elementary Occupations 8 6.67 55 10.22 0.65 (0.31-1.37) 1.30 0.25

Clerks 2 5.76 3 0.74 7.77 (1.3-46.51) 7.08 0.01† 

Trades Workers 6 5.58 67 4.94 1.13 (0.49-2.61) 0.09 0.77

Legislators, Administrators and
Managers 0 - 15 1.47 - - - -

Professionals 0 - 9 1.24 - - - -

Total 88‡ 11.43 637 8.50 1.34 (1.08-1.68) 6.16 0.01

*df for χ2 statitistic =1. †p>0.05 following Fisher’s exact test. ‡One Maori case could not be allocated an occupational code.

Table 5. Rates of male work related fatal injury by major industry group (ANZIC 1996) and ethnicity.

Maori Non-Maori† Relative Risk
Major Industry Group* χ2‡ p

(ANZIC 1996) N rate/100 000/year N rate/100 000/year (95% Confindence Interval)

Agriculture, Forestry and Fishing 32 33.07 302 32.47 1.02 (0.71-1.47) 0.12 0.73
Mining 2 26.84 26 68.11 0.39 (0.09-1.66) 1.75 0.19
Manufacturing 10 4.39 56 3.39 1.29 (0.66-2.54) 0.57 0.45
Electricity, Gas and Water Supply 5 31.16 7 6.86 4.55 (1.44-14.32) 8.07 0.01
Construction 18 18.91 86 11.53 1.64 (0.99-2.73) 3.73 0.05
Accommodation, Cafes and Restaurants 2 12.31 3 1.75 7.04 (1.18-42.11) 6.21 0.01§

Transport and Storage 10 16.40 56 12.35 1.33 (0.68-2.6) 0.69 0.41
Property and Business Services 1 3.10 10 1.65 1.88 (0.24-14.67) 0.37 0.54
Government Administration and Defence 5 11.35 20 6.44 1.76 (0.66-4.7) 1.32 0.25
Cultural and Recreational Services 1 7.85 20 15.51 0.51 (0.07-3.77) 0.46 0.50
Personal and Other Services 2 6.44 24 8.82 0.73 (0.17-3.09) 0.19 0.67

*Major industry goups with a combined total of 3 or less deaths have been excluded. †Three non-Maori cases could not be assigned industry codes. ‡df for χ2 statistic =1. §p>0.05
following Fisher’s exact test.

Table 6. Male crude, age and employment standardised relative
risk of Maori to non-Maori rate of WRFI, with and
without capture-recapture adjusted numerators.

Relative Risk
Type of Adjustment (Maori rate/non-Maori rate) (95% Confidence 

Interval)

Crude 1.32 (1.06-1.65)
Age Standardised 1.56 (1.22-1.98)
Industry Standardised 1.19 (0.95-1.50)
Occupational Standardised 1.10 (0.86-1.41)
Industry Standardised following 1.37 (1.11-1.70)

capture-recapture adjustment
Occupational Standardised following 1.23 (0.99-1.53)

capture-recapture adjustment
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ethnic groups. If we reconsider the lack of a linear decline in
Maori rates across the decade, the further implications of this
result can be appreciated.  In particular, if non-Maori rates are
declining because of a transition into less dangerous
occupations, a situation that has been observed in the total
population,5 one interpretation could be that New Zealand’s
economic reforms have not benefited Maori equally.  Such an
understanding would concur with recent propositions that the
macro-economic policies implemented within this period
coincide with an increase in Maori mortality, particularly for
middle-aged men.14

If this interpretation is correct, then a disparity in WRFI is
likely to remain until long-term strategies address the
differential employment distribution of Maori in relation to
the rest of the workforce. Until the benefits of such strategies
are observed, complementary approaches that take effect in
the more immediate future need to be considered.  These do
not necessarily have to be major initiatives, and may only
require the refinement of existing goals. For instance
Occupational Safety and Health currently aim to achieve a
30% improvement in workplace safety and health,15 which
presumably includes WRFI. This, however, would not
address the overall difference between Maori and non-Maori
because the reduction would be targeted across employment
categories at a constant rate. If this goal was adjusted for
example, so that a 40% reduction in the three occupations
with the most deaths, combined with a 30% reductions in all
other categories, the overall difference between Maori and
non-Maori would be reduced to a non-significant level.
Regardless of the exact targets that could be set, the point
remains that proportionately larger gains in occupations that
witness the most deaths currently provides the best
opportunity for reducing the overall difference between
Maori and non-Maori in the medium term. In contrast the
same approach applied to the top three industries would
require reductions in the vicinity of 70-80% for the overall
disparity to be removed.  

A clear concern raised by this study is that the evidence
base for understanding the size and nature of the mortality
‘gap’ is needlessly limited. For example, this study confirms
previous work that death-registrations have substantially
under-enumerated Maori deaths within this time period.3,4 In
this case, we estimate it to be in the vicinity of 30%.  To some
extent, this under-enumeration was overcome because of the
availability of ethnicity information from coronial files and
the subsequent adjustments that could be made. Coroners’
inquests however are usually conducted for deaths thought to
be unnatural. Thus coronial augmentation or capture-
recapture adjustments are not options for more fundamental
studies of Maori mortality. Furthermore, even with the 1995
alignment of ethnic definitions collected during death-
registration to a format similar to the census, as well as the

improved levels of collection being reported by funeral
directors,16 the actual level of congruence between numerator
and denominator remains unclear.17,18 This uncertainty will
always exist whenever an observer makes ethnic
classifications under difficult circumstances, since the
information they collect is unlikely to always be correct.  It
must be time to at least discuss possible strategies for
improving the quality of ethnic mortality data.  This could be
done, for example, by completing routine linkages of an
individual’s death registration with their corresponding
ethnic response completed at the census prior to their death.
Without action such as this, understanding the true extent of
Maori WRFI, as well as Maori mortality in general may have
to wait unnecessarily. 
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No Wellcome money for Celera 
The Wellcome Trust, the world’s largest medical charity, has banned its grant recipients from using its funding to subscribe to the human genome sequence
prepared by Celera Genomics. Instead it wants them to use the public human genome sequence, which it partially funded and helped to prepare.

A Wellcome policy statement says that ‘no trust funds, including contingency monies, may be used for the purpose of accessing Celera subscription
services’. Trust-funded researchers accessing Celera’s sequence must do so with money ‘from sources wholly independent of the trust.’

A spokesperson for Celera said that Wellcome Trust researchers would still be able to access the company’s data: “We have a free site and so presumably
they will have access that way.”

“There is no evidence that Celera’s database offers any scientific advantage,” say Mike Dexter, director of the trust. “This is not a ban: we are just trying
to get the best value for trust money.”

The trust uses revenues from its £15 billion (US$21 billion) asset base to fund biomedical research in UK universities and, to a lesser extent, in the
developing world. It distributes about £600 million in grants every year, including funding for the Sanger Centre in Cambridge, the UK arm of the Human
Genome Project.

David Adam. Nature 2001; 410: 397.
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blood sampling with the decision to perform an IUT contingent upon the
blood sampling result.17 The IUT procedure has been described
previously.3

Pregnancies where an IUT had been performed were identified from
the clinic database. 70 infants from 65 mothers who had received IUT
were reviewed. Cases were selected if the infant had received one or more
IUT for haemolytic disease, was liveborn, and delivered at NWH between
January 1991 and June 2000. Both intravascular and intraperitoneal IUT
were included in the study. The four stillbirths were excluded.

For all cases both the maternal clinical record and available neonatal
notes were reviewed. Maternal data collected included maternal age,
parity, antibody titres and gestation at which IUT were given along with
fetal blood sample results if obtained. Neonatal data collected included
gestation at birth, birth weight, cord blood results, infant haemoglobin,
infant bilirubin and reticulocyte levels when recorded, exchange
transfusion requirement, simple transfusion requirement and days of
phototherapy. Time of discharge from hospital, medications, feeding,
head ultrasound results, audiology, and development as assessed at follow-
up were also recorded if available. Where infants had been transferred
from NWH prior to discharge home, a letter was sent to the local
paediatrician requesting information on transfusion requirement, hospital
discharge, audiology and neurodevelopmental follow up. Early top up
transfusion was defined as transfusion before three completed postnatal
weeks, and late top up as blood transfusion required at or after three
completed weeks. 

Data are presented as mean ± standard deviation if normally distributed,
or as median (range) as appropriate. Incidences were compared by Fisher’s
exact test or by Chi squared. The groups were compared by two-way
Mann Whitney U test or Student’s t-test as appropriate. 

Results
37 infants from 34 pregnancies including three sets of twins,
fulfilled the entry criteria for the study and were reviewed.
Rhesus disease complicated 31 pregnancies and anti-Kell
antibodies three. The mean ± SD gestational age (GA) at
birth was 34 ± 2.5 weeks, and birth weight 2298 ± 675 g. 33
(89%) infants were born between 32 and 37 weeks GA and
only four (11%) before 32 weeks GA. These infants had a
combined total of 139 IUTs. 74 were intravascular, 36 were
intraperitoneal, and 28 were a combination of intravascular
and intraperitoneal IUTs. The median (range) number of
IUT was four  (1-9), with a mean GA at the first IUT of 25
± 5 weeks, and the last IUT at a mean GA of 31 ± 2.1 weeks.
The median of peak maternal antibody titres measured
during each pregnancy was 1:4096 (128-8192). Postnatal
testing revealed sixteen of the infants to be Coombs positive
and the remaining 21  to be Coombs negative, reflecting the

In-utero transfusion (IUT) is the accepted method of
management for pregnancies complicated by fetal haemolytic
disease due to maternal red cell alloimunization.1-3 The
majority of such cases are due to Rhesus haemolytic disease
however IUT may also be used in the management of disease
due to anti Kell or other non Rhesus antibodies.3

Although survival data following IUT have been
published4-9 there has been less work documenting the
postnatal course of the infants. In particular, there is little
information on the role of antenatal or neonatal factors in
predicting the exchange or top-up transfusion requirement
following IUT. Furthermore, many cases of haemolytic
disease managed by IUT result in the delivery of a well infant
at or close to term. Hence, neonatal care may occur in a local
centre. 

Infants who have received IUT for haemolytic disease may
have a prolonged postnatal transfusion requirement.10-13 This
is thought to be due to a combination of factors including a
shortened survival of transfused cells, ongoing haemolysis
due to residual anti D following reduced exchange
transfusion requirement12,14 and a hyporegenerative anaemia
due to suppression of fetal erythropoiesis. The latter is
reflected in the absence of the expected reticulocytosis, and
may be confirmed on bone marrow aspirate.11,13,14

Erythropoietin has been shown to improve haematological
parameters, and reduce transfusion volume in infants who
have a persisting transfusion requirement following IUT.13,15,16

However, at present it is difficult to identify those infants at
risk of prolonged transfusion requirement.

The aim of this study was to review the outcome of infants
who received IUT at National Women’s Hospital (NWH).
Specifically it was planned to determine the requirement for
postnatal exchange and top-up transfusion, to examine
antenatal or neonatal factors useful for predicting this
requirement and to review neurodevelopmental status of
recipients. 

Methods
The Rhesus Clinic at NWH is the national referral centre for the
management of haemolytic disease and the only centre performing IUT
in New Zealand. Pregnancies affected by a raised antibody titre are
assessed by a combination of ultrasound measurements of fetal liver size
and cerebral doppler. Those with an abnormal result then undergo fetal

Outcome of infants receiving in-utero transfusions for haemolytic disease

Bridget Farrant, Paediatric Registrar, National Women’s Hospital; Malcolm Battin, Senior Lecturer, Department
of Paediatrics and Obstetrics; Alistair Roberts, Associate Professor, Department of Obstetrics, University of
Auckland and National Women’s Hospital, Auckland.

Abstract

Aims. To review the outcome of infants who received in-
utero transfusion (IUT) at National Women’s Hospital
(NWH). Specifically to determine postnatal exchange and
top-up transfusion requirements, to examine perinatal factors
useful for predicting this and review neurodevelopmental
status of recipients.
Methods. A review was undertaken of infants delivered at
NWH between 1991 and 2000, who had received one or
more IUT for haemolytic disease. The mean gestational
age at birth was 34 weeks and birth weight 2298 g. The
median number of IUT was four (range 1-9). The mean
gestational age at the first IUT was 25 weeks and at last
IUT was 31 weeks. 

Results. All 37 infants survived to discharge. Postnatal
exchange transfusion was required in ten and top up
transfusion in 27 infants. Late transfusion (>3 weeks) was
required in 21 infants. Follow-up information on 36
infants revealed one born prematurely following death of
a co-twin had cerebral palsy and developmental delay. No
other infant had audiology or neurodevelopmental
abnormality. 
Conclusions. This review helps to confirm the good
outcome following IUT although some infants continue
to require transfusions for up to four months after birth. 

NZ Med J 2001; 114: 400-3
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transfused Rhesus negative blood. The median number of
IUTs in the Coombs positive group was three (1-9) and the
median number of IUTs in the Coombs negative group was
four (1-6) with considerable overlap between the groups. 

Exchange transfusions were required in ten (27%) of the
37 infants with a median of one (1-3) double volume
exchange performed. Table 1 details the requirement for
exchange and top up transfusion by Direct Coombs test.
Table 2 details the top up transfusion requirement in the
study group depending on whether an exchange transfusion
was performed. Linear regression demonstrated a weak, non-
significant trend for increased exchange transfusion
requirement in infants who had had fewer IUTs (p=0.1). Also
there was no apparent relationship between peak maternal
antibody titres and exchange requirement (p=0.44), or
between exchange transfusion requirement and cord blood
Coombs test (p= 0.27).

The cord blood results for serum bilirubin (SBR) and
haematocrit are summarized in Figure 1. No infant with a
cord SBR below 83 µmol/L required an exchange
transfusion. Although cord SBR correlated with exchange
requirement, (p= 0.03), the range of cord SBR results was
wide with overlap between the groups. The cord SBR in the
infants not requiring exchange ranged from 
37-139 µmol/L and in the exchange group was 
83-282 µmol/L. Similarly cord haematocrit values
demonstrated overlap between the group who required
exchange transfusion and those who did not.

Top up transfusions were required in 26 (70%) of the 37
infants. Four of the eleven infants who did not require top up
transfusion had undergone an exchange transfusion and
another four had anti Kell antibody. Early transfusion was
required in 21 infants and late in 22 infants. The median
number of early transfusions (less than 3 weeks) was one, (0-
9) and late transfusions (after 3 weeks) was two (1-4). Eight
infants received transfusion after ten weeks postnatal age and
one infant, born at 33 weeks gestation, received a transfusion
fifteen weeks after birth. The number of early transfusions
correlated with both the number of IUT, (p=0.035) and the
number of late top ups (R2= 0.21, p=0.03). Early top up
transfusion was required in 67% of infants who did not
undergo an exchange transfusion and 30% of the infants who
did, however this difference did not quite reach statistical

significance (p=0.07). Reticulocyte values were checked in
seventeen out of 37 infants. Median values at four weeks were
5 (0 to 331), 6 weeks 18 (2 to 447) and 12 weeks 72 (2 to 152)
x 109/L. 

All infants survived to discharge, at a mean gestational age
of 37.8 (± 1.9) weeks. Of the 37 infants in the study full
follow-up information was available on 36 (97%). Eighteen
infants were discharged home from NWH, and followed up
by NWH; seven were discharged home from NWH, with
follow-up out of Auckland, and twelve infants transferred
back to the local centre prior to discharge for ongoing care
and follow-up. Follow up data were not available in one
infant who was discharged from NWH to the local centre
but subsequently moved. Fourteen infants had a head
ultrasound examination performed for clinical criteria. Of
these three were reported to be abnormal. One infant born at
33 weeks GA had mild ventricular asymmetry, which was
stable on follow-up scans, and was reported to be
neurologically normal on exam at five months corrected age.
A second infant, one of a set of twins delivered at 35 weeks
GA, was suspected to have a left parietal migration
abnormality, but was reported to be neurodevelopmentally
normal at clinic follow-up. The third infant was born two
weeks after an IUT, at 28 weeks GA, following the death of a
co-twin from feto-fetal transfusion syndrome. He developed
significant intraventricular haemorrhage with ventricular
dilatation on the left side and has cerebral palsy with
significant developmental delay at two year follow-up. No
other infant was reported to have neurodevelopmental
abnormality. Formal audiology assessment was performed in
ten infants, all of which were normal.

Discussion
This review of experience from a single centre performing
IUT helps to confirm the overall good outcome in infants
who have undergone this procedure for haemolytic disease.
Exchange transfusion was required in 27% of the group,
which compares favourably with data published from 
other centres. Rates of exchange transfusion reported 
from previous studies vary from 24-61%.4,10,18,19 The relatively
low rate in our cohort may be due to improvements in and
more aggressive use of phototherapy compared with previous

Table 1. Outcome of infants based on Coombs test result.

Direct Exchange Median no. Early top-up Mean no. early Late top-up Mean no. late Mean age last Maximum age last
Coombs Transfusion Exchanges transfusion transfusions transfusions transfusion transfusion transfusion

Positive n=4 1 (1-3) n=10 1.7±2.39 n=10 1.6±1.50 7.6±4.9 15 wks
n=16 (25%) (62.5%) (62.5%)

Negative n=6 1 (1-2) n=11 0.7±0.76 n=12 2±0.85 6.5±3.4 12 wks
n=21 (29%) (52%) (57%)

Mean ± standard deviation unless otherwise stated. No significant differences between groups for any parameter.

Table 2. Outcome of infants based on exchange transfusion requirement.

Exchange No. infants with No. of early No. infants with Mean no. late Mean age last Max. age at
transfusion early transfusion transfusions late transfusion transfusions transfusion transfusion

No exchange n=18 2.1±2 n=18 2.3±1 8.8±3.14 15 weeks
n=27 (67%) (67%)

Exchange n=3 1.7±0.6 n=4 2±0.8 7.5±3.3 10 weeks
n=10 (30%) (40%)

Mean ± standard deviation unless otherwise stated. No significant differences between groups for any parameter.



studies. A correlation between the number of IUTs and the
subsequent exchange transfusion requirement has been
reported.4 In that study 24% of infants required exchange
transfusion overall, but of infants with only one IUT 57%
required exchange transfusion compared with only 21% of
infants with greater than one IUT. In our experience, there
was a trend towards increased exchange transfusion
requirement with fewer IUT but this was not statistically
significant. 

Although exchange transfusion rates are low in the Auckland
cohort the overall top up transfusion rates of 70% are
relatively high. Furthermore, infants required frequent blood
testing and could be transfusion dependent for an extended
period with one infant receiving a transfusion fifteen weeks
after birth. Reported transfusion rates from the literature
vary from 28%-83%4,10,18  however, there are variations in
both the criteria used for transfusion and also in the
definition of early and late transfusion. An increase in the
incidence of late anaemia in the group who did not require an
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Figure 1. Box and whisker plot demonstrating relationship of cord
serum bilirubin and haematocrit results to exchange transfusion
requirement. The median is marked by a single line, the 25th and
75th centiles as outline of the box, the 10th and 90th centiles are
the whiskers and observations outside 10-90th are marked as
single dots. SBR = serum bilirubin;
HCT = haematocrit. 
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exchange transfusion has been reported previously18 with late
anaemia in 92% compared with 36% post exchange
transfusion. In the Auckland data late transfusion was
required in 67% of the non-exchanged infants and 40% of
the exchanged infants (p=0.26). Neither the Coombs test
result, maternal antibody titre nor exchange transfusion
status were helpful in predicting subsequent top up
transfusion requirements. Although infants with anti Kell
antibodies did seem to have a less complicated postnatal
course, the numbers were small.

The need for ongoing monitoring and possible requirement
for late top up transfusion, which persists until the infant is over
three months of age, is a source of great concern for families.
The frequency of blood counts and who follows up the results
may vary between individual infants and in some cases this
responsibility will fall upon the general practitioner. Moreover,
the criteria used for top up transfusion may alter depending on
the individual practice and the perception of symptoms. There
is literature available on transfusion for anaemia in preterm
infants, based on both haematocrit and symptoms, but the
natural history of anaemia due to haemolytic disease is
different.12 In most of the literature concerning infants with
haemolytic disease, criteria for when transfusion was given is
not clearly stated. However, for near term infants outside the
stage of acute haemolysis a haematocrit of <0.27, or <0.3 with
symptoms has been used and would seem a reasonable guide.16

The use of a clear transfusion guideline such as this may ensure
that paediatricians and general practitioners provide consistent
advice to families.

The role of erythropoietin in the prevention of late
anaemia associated with haemolytic disease has been
explored in a small number of published reports starting
treatment at or after two weeks postnatal age. Although the
studies have been small the results have been
encouraging.13,15,16 The largest randomised controlled study of
20 infants showed a reduction in the top up transfusion
requirement from a mean of 4.2 to 1.8 in the group who
received erythropoietin.16 The data obtained from review of
the Auckland cohort do not allow us  to predict which infants
would develop late anaemia. However, the high rate of late
transfusion may justify the use of erythropoietin in all infants
who receive IUT rather than attempting to further identify
risk factors for late transfusion requirement.

One drawback in this study was the limited data available
on reticulocyte count both antenatally and postnatally. This
test requires extra blood and postnatally is not routinely
performed at NWH unless specifically requested. The data
although limited are consistent with the previously reported
finding that there may be an absence of reticulocytosis
despite the degree of anaemia.11,13,14,16

The follow-up data acquired for this group of infants
reflects the perceived low risk of morbidity in a cohort who
had a low incidence of preterm delivery prior to 32 weeks.
Developmental outcomes were not assessed with formal
testing unless other high risk factors were present. However,
the combination of low exchange transfusion rate and
relatively mature gestation at delivery meant that most
infants did not require intensive care. For such a population
clinical assessment by either a NWH or local paediatrician
provides an effective screen for neurodevelopmental
abnormality. Only one out of the 36 infants is known to have
developmental delay. This is most likely secondary to the in-
utero death of a monochorionic twin, which is recognised to
be associated with a high risk of neurodevelopmental
impairment in the surviving twin.20 The overall good
neurodevelopmental outcome for the cohort is similar to that
reported for other groups of infants who have received IUT
for haemolytic disease.21-23
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This review of the NWH experience helps to confirm the
overall good outcome for infants undergoing IUT for
haemolytic disease. The majority of infants were born in good
condition with a birth weight above 2000g and a gestation
greater than 32 weeks. Such infants may require paediatric care
in the local hospital but typically they do not require prolonged
neonatal intensive care and have a good neurodevelopmental
outcome. Exchange transfusions are now infrequent in this
group although top up transfusion is still commonly required.
It is likely that, in the future, the use of erythropoietin will
decrease the rate of late anaemia in these infants. Although it
was not possible to identify specific factors that predicted
postnatal transfusion requirement the data provided by this
study may be used to counsel parents and plan postnatal care. 

Correspondence. Dr M Battin, Newborn Services, National Women’s
Hospital, Private Bag 92189, Auckland. Fax: (09) 630 9753.

1. Gollin YG, Copel JA. Management of the Rh-sensitized mother. Clin Perinatol 1995; 22: 545-9.
2. Peterec SM. Management of neonatal Rhesus disease. Clin Perinatol 1995; 22: 561-92.
3. Bowman S. The management of haemolytic disease of the fetus and newborn. Semin Perinatol

1997; 21: 39-44.
4. Weiner CP, Williamson RA, Wenstrom KD et al. Management of fetal haemolytic disease by

cordocentesis, outcome of treatment. Am J Obstet Gynecol 1991; 165: 1302-7.
5. Sampson AJ, Permezel M, Doyle LW et al. Ultrasound guided fetal intravascular transfusions

for severe erythroblastosis 1984-1993. Aust NZ J Obstet Gynecol 1994; 34: 125-30.
6. Berkowitz RL, Chitkara U, Goldberg JD et al. Intravascular intrauterine transfusion for severe

red blood cell isoimmunisation: Ultrasound guided percutaneous approach. Am J Obstet
Gynecol 1986; 155: 574-81.

7. Bass VA, Benacerraf BC, Frigdetto FD et al. Management of isoimmunisation of pregnancy by
the use of intravascular techniques. Am J Obstet Gynecol 1988; 159: 932-7.

8. Poissonnser MH, Brossard Y, Demedeiros N et al. Two hundred intrauterine exchange
transfusions in severe blood incompatibilities. Am J Obstet Gynecol 1989; 161: 709-13.

9. Swinhoe DJ, Gilmore DH, McNay MB, Whittle MJ. Rh haemolytic disease: continuing
problem of management. Arch Dis Child 1990; 64: 365-8.

10. Saade GR, Moise KJ, Belfort MA et al. Fetal and neonatal hematologic parameters in red cell
alloimmunisation: predicting the need for late neonatal transfusions. Fetal Diagn Ther 1993; 8:
161-4.

11. Dallacasa P, Ancora G, Miniero R et al. Erythropoietin course in newborns with Rh
haemolytic disease transfused and not transfused inutero. Pediatr Res 1996; 40: 357-60.

12. Hayde M, Widness JA, Pollak A et al. Rhesus isoimmunisation: increased hemolysis during
early infancy.  Pediatr Res 1997; 41: 716-21.

13. Scaradavou A, Ingilis S, Peterson P et al . Supression of erythropoiesis by intrauterine
transfusions in haemolytic disease of the newborn: use of erythropoietin to treat the late
anaemia.  J Pediatr 1993; 123: 279-84.

14. Millard DD, Gridding SS, Socol ML. Effects of intravascular transfusion on prenatal and
postnatal hemolysis and erythropoiesis in severe fetal isoimmunisation. J Pediatr 1990; 117:
447-52.

15. Ohls RK, Wirkus PE, Christensen RD. Recombinant erythropoietin as treatment for the late
hyporegenerative anaemia of rhesus haemolytic disease.  Pediatrics 1992; 90: 678-80.

16. Ovali F, Samanci N, Dagoglu T. Management of late anaemia in rhesus haemolytic disease:
Use of recombinant human erythropoietin (a pilot study). Pediatr Res 1996; 39: 831-4.

17. Roberts AB, Mitchell JM, Lake Y, Pattison NS. Ultrasound surveillance in red cell
alloimmunization. Am J Obstet Gynecol 2001; 184: 1251-5. 

18. Al-Alaiyan S, Al Omran A. Late hyporegenerative anaemia in neonates with rhesus haemolytic
disease. J Perinat Med 1999; 27: 112-5.

19. Grannum PAT, Copel JA, Moya FR et al. The reversal of hydrops fetalis by intravascular
intrauterine transfusion in severe isoimmune fetal anaemia.  Am J Obstet Gynecol 1988; 158:
914-9.

20. Van Heteren CF, Nijhuis JG, Semmekrot BA et al. Risk for surviving twin after death of co-
twin in twin-twin transfusion syndrome. Obstet Gynecol 1998; 92: 215-9.

21. Janssens HM, de Haan MJJ, van Kamp IL et al. Outcome for children treated with fetal
intravascular transfusions because of severe blood group antagonism. J Pediatr 1997; 131: 373-80.

22. Doyle LW, Kelly EA, Rickards AL et al. Sensorineural outcome at 2 years for survivors of
erythroblastosis treated with fetal intravascular transfusions.  Obstet Gynecol 1993; 81: 931-5.

23. Stewart G, Day RE, Del Priore C et al. Developmental outcome after intravascular
intrauterine transfusion for rhesus haemolytic disease.  Arch Dis Child 1994; 70: F52-3.

Nicotine dependence and attempts to quit or cut down among young adult

smokers
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Abstract

Aims. To describe tobacco smoking behaviours, attempts to
cut down or quit, and estimate the prevalence of DSM-IV
nicotine dependence among young adult smokers.  To
relate these findings to population demand for national
Quitline services. 
Methods. Confidential interviews were conducted during
the assessment of the Dunedin Multidisciplinary Health
and Development Study birth cohort at age 26 years.
Current smokers who had smoked daily for at least one
month during the twelve months before interview were
asked questions to identify nicotine dependence, based on
DSM-IV criteria.
Results. Overall, 40% (n = 386) of the cohort followed up
were current smokers who met the twelve month daily
smoking criterion, one third of whom fulfilled DSM-IV

criteria for nicotine dependence.  The mean number of
attempts to quit or cut down in the past year was 1.2.
Assuming that each attempt represents a potential call to
the Quitline, more than 5500 calls per month might be
anticipated from the 25-29 year age group and in excess of
40 000 from the total New Zealand population, eighteen
years and older.
Conclusions. Results indicate that many young adult
smokers are potential users of smoking cessation services
and many are nicotine dependent.  In order to satisfy this
reservoir of need and reduce the population burden of ill-
health and premature death due to tobacco smoking,
resources should continue to be provided to support and
enhance tobacco control programmes with proven
effectiveness in helping smokers to quit. 

NZ Med J 2001; 114: 403-6

quitting would slow disease progression and reduce risk of
recurrence.

In New Zealand, tobacco smoking is the chief cause of
preventable premature death2 and contributes substanstially
to illness, and health and social costs.3 Most smokers start
smoking in adolescence,4 when the health risks seem remote
and the reality of dependence is appreciated even less than
among adults.5 Nicotine dependence is a key barrier to
quitting, nevertheless, effective treatments exist that can help
smokers achieve long-term or even permanent abstinence.6

It is sobering to read in a recent report that “Once
(nicotine) dependence is established, the majority of
smokers will then continue to smoke for nearly 40 years”.1

That report refers to two research findings that
demonstrate the addictive nature of nicotine. First, most
regular smokers want to quit and many attempt to do this,
but relatively few succeed. Second, although a higher
proportion is motivated to quit, poor success in quitting
persists among those with serious health conditions known
to be caused or adversely affected by smoking and where
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Nicotine is one of eleven classes of substances for which
substance-related disorders are recognised and defined
according to DSM-IV clinical criteria.7 Each class is divided
into substance use disorders (eg dependence) and substance-
induced disorders (eg subtance withdrawal). Substance
dependence is defined as “A maladaptive pattern of substance
use, leading to clinically significant impairment or distress”
manifested by the presence of a cluster of criteria occurring
at any time during the same twelve-month period. Where
there is evidence of tolerance or withdrawal, dependence is
defined as being “with physiological dependence”; where
there is no such evidence, dependence is defined as being
“without physiological dependence”.

Relatively few studies use clinical diagnostic criteria that
include dimensions of physiological and behavioural
dependence, to estimate the prevalence of nicotine
dependence.8,9 It appears that no such studies have been
carried out among young adults in New Zealand. Quitting
before 35 years of age is important because most of the
life-years that would otherwise be lost as a result of
smoking can be saved, though quitting at any age is
beneficial.10 The recently established national telephone
Quitline service is available to all smokers, although
related advertising is targeted at the 25-44 year age
group.11 Policy makers and those planning and
implementing tobacco control programmes need to be
aware of the prevalence of nicotine dependence and of
attempts to cut down and quit, in particular, among the
target age group.

The aims of the present study were first, to describe
smoking and quitting behaviours and experiences in the past
year; second, use DSM-IV criteria to estimate the prevalence
of nicotine dependence among a sample of young smokers;
and third, to relate these findings to the need for Quitline
services among the population, eighteen  years and over, who
are able to legally purchase tobacco in New Zealand.

Methods
Sample. The sample consisted of 26-year-olds enrolled in the Dunedin
Multidisciplinary Health and Development Study (DMHDS), a
longitudinal investigation of the health, development, attitudes and
behaviours among a cohort of approximately 1000. The DMHDS and
the method of selection and composition of the sample are described
elsewhere.12 In summary, the sample was drawn from a cohort of
children born at Queen Mary Hospital, Dunedin’s only obstetric
hospital, between April 1 1972 and March 31 1973, while their mothers
were resident in Dunedin. Of the 1139 children remaining in Otago at
three years, 1037 were followed up and assessed within a month of their
third birthday. From age 3-15 years, sample members were followed up
at two-yearly intervals and, thereafter, at ages 18 and 21 with the most
recent assessment at age 26 years. The children’s families were
representative of social class and ethnic distributions for the South
Island of New Zealand. By age 26 years, eighteen had died, leaving
1019 survivors. Seven could not be located, one could not be seen due
to work commitments and 31 refused participation, resulting in 980
participants. Overall, 41% (404) were resident in Dunedin at time of
interview, 21% (202) lived elsewhere in the South Island, 17% (168) in
the North Island, 11% (108) in Australia, and 10% (98) ‘elsewhere’.
There was no significant difference in smoking rates between those
living in New Zealand and those living overseas.
Procedures. Confidential interviews about tobacco smoking were
conducted by trained interviewers as part of the assessment at age 26
years. Informed consent was obtained before interview. Current
smokers who had smoked daily for at least one month during the twelve
months prior to interview were asked additional questions based on the
Diagnostic Interview Schedule (DIS) section on tobacco dependence.13

From these data it was possible to identify those with nicotine
dependence, based on DSM-IV criteria. Tolerance was defined as
smoking 20 or more cigarettes per day,14 either at time of interview or
during the previous twelve months, that being “an amount that would
have produced symptoms of toxicity when they first started smoking”.7

Pearson chi-squared tests were used to identify significant sex
differences at the p<0.05 level and Fisher’s exact test was used where
cell sizes were otherwise too small.

Results
Complete data for assessing nicotine dependence were
available for 969 (95%) of the surviving cohort. Overall, 386
(40%) (195 women, 191 men) were currently smoking
tobacco and had smoked daily for a month or more during
the twelve month recall period. The number and percentage
reporting each of the DSM-IV diagnostic criteria and
meeting DSM-IV nicotine dependence criteria are presented
in Table 1. Not included in the analyses were eleven cohort
members for whom no data were available about the
frequency of current smoking. Among the 969,
approximately 14% (11, 16) met DSM-IV criteria for
nicotine dependence, 12% (10, 14) with physiological
dependence and 2% (1, 3) without.

Table 1. Prevalence of DSM-IV criteria for nicotine dependence
among current smokers who had smoked daily for a
month or more during the past year (n=386).

95% CI’s
Criteria n % Upper Lower
1 Tolerance (20 or more cigarettes/day

either currently or in past year) 130 34† (29 39)

2 Withdrawal: cessation or reduction in
smoking, followed by any four or more
of the following: 76 20 (16 24)

(a) Dysphoric or depressed mood 43 11 (8 15)
(b) Insomnia 44 11* (8 15)
(c) Irritability, frustration or anger 127 33 (28 38)
(d) Anxiety 52 13 (10 17)
(e) Difficulty concentrating 68 18 (14 22)
(f) Restlessness 129 33 (29 38)
(g) Decreased heart rate 7 2 (1 4)
(h) Increased appetite or weight gain 127 33 (28 38)

3 Periods of days when smoked more
than intended 284 74 (69 78)

4 Tried to quit/cut down two or more
times in past year 124 32 (27 37)

5 Chain smoking 95 25 (20 29)

6 Given up or greatly reduced an
important activity in order to smoke 10 3* (1 5)

7 Continued to smoke after knowing it 
had caused personal health problems 74 19 (15 23)

DSM-IV nicotine dependence
Dependent (3 or more of the 7
criteria, above) 132 34 (29 39)
with physiological dependence (including
items 1 & 2) 117 30* (26 35)
without physiological dependence 
(excluding items 1 & 2) 15 4 (2 6)

*p<0.05; †p<0.001: significantly more men than women

Male smokers were significantly more likely than female
smokers to meet the tolerance criterion (42%: 26%)
(χ2=11.4; 1 d.f., p<0.001), to be nicotine dependent with
physiological dependence (36%: 25%) (χ2=10.1; 3 d.f.,
p=0.02) to have difficulty sleeping (15%: 8%) (χ2=5.4; 1 d.f.,
p=0.02) and to have given up an important activity in order
to smoke (5%: 0.5%) (Fisher’s exact, p=0.01). Most smokers
(78%) said that they had wanted to quit or cut down more
than once in the past twelve months and 60% had made one
or more attempts to do so in the same period: 28% had made
one attempt, 18% two attempts, 7% three, 2% (each) four
and five and 3% six or more attempts (mean 1.2, 95% CI’s
1.1, 1.4).

An estimate was made of the potential calls to the Quitline
from the population, 25-29 years (n=273 303).15 The estimate
was obtained by multiplying the proportion of current
smokers (34%) in that population16 by the fraction of eligible
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smokers in the DMHDS cohort who had attempted to quit
or cut down in the past year (0.6) and the overall mean
frequency of their attempts to quit or cut down (1.204): ie
((273 303 x 0.34) x (0.6)) x (1.204) =̃ 67 000. The assumption
made was that each attempt represented a potential call to
the Quitline so that around 5500 calls per month could be
anticipated from this five-year age group. Approximately one
third of these calls would be likely to be made by those
meeting DSM-IV nicotine dependence criteria.

Similarly, census data15 and the proportions of current daily
smokers in each age group16 were used to obtain a crude
estimate of potential demand for Quitline services from the
rest of the population (Table 2). In the absence of more
specific information, the mean frequency of attempts to quit
or cut down among the DMHDS members was applied to
each age group. Overall, potential calls to the Quitline would
be in the order of 42 000 per month.

Discussion
There were a number of similarities between the DSM-IV
findings and those obtained using DSM-III-R criteria among
the same cohort at age eighteen years.8 For example, 79% of
smokers had smoked more, or for longer than intended at age
eighteen years whereas, at age 26, 74% had experienced
periods of days when they smoked more than intended. The
giving up of important activities (eg sporting, at work or
associating with friends and relatives) in order to smoke
reached levels of 4% at age eighteen and 3% at age 26 years.
Where measures were broadly comparable, the frequencies
found for a number of withdrawal symptoms showed a
pattern of results that was similar in magnitude. There was an
apparent reduction in dependence among the total sample,
smokers and non-smokers, from 19% at age eighteen to 14%
at 26 years. This reduction is likely to be due, at least in part,
to differences between the DSM-III-R and DSM-IV criteria,
and a more conservative criterion for estimating tolerance at
age 26. The twelve month prevalence of DSM-IV nicotine
dependence among smokers (34%) was lower than that
reported for 22 to 24-year-olds in a German study (44%).9

That difference, as well as differences in the proportions
meeting specific DSM-IV criteria may, in part, be related to
the broader age range, but younger age of the German
sample. The German results for each criterion were not
disaggregated by year of age.

Overall, men were more likely than women to be heavier
smokers, nicotine dependent with physiological dependence,
to have given up an important activity in order to smoke, and
to have had difficulty sleeping after attempting to cut down
or quit smoking. Greater dependence among men than
women was also found in the German study,9 but not among
the DMHDS cohort at age eighteen years.

Overall, 60% of the 386 current smokers in the DMHDS
who met the eligibility criteria for the DSM-IV assessment
had tried to cut down or quit during the twelve months prior
to interview. The finding that most smokers in the cohort
wanted to quit smoking, had tried to quit in the past twelve
months, but were still smoking at the time of interview are
consistent with the results of other studies.5,18

Given the use of the DSM-IV criterion,13 it is not surprising
that the proportion of eligible smokers (40%) exceeded the
proportion of current daily smokers (33%) among the 25-26
year age group in the 1996-97 New Zealand Health Survey.17

When estimating the potential number of calls to the
Quitline by the 25-29 year age group, however, a more
conservative criterion was used: smokers must have made at
least one attempt to cut down or quit in the past twelve
months. Extrapolating to the New Zealand population, the
DMHDS finding that 34% of eligible current smokers, or
14% of the 969 for whom data were available, met DSM-IV
clinical criteria for nicotine dependence indicates the
magnitude of the problem. We also know that the DMHDS
smokers, overall, had tried a mean 1.2 times to quit or cut
down smoking in the twelve month recall period. When
these findings are extrapolated to other age groups, the likely
magnitude of population need for support in quitting is
great. Putting aside the issue of possible barriers to calling
the Quitline (eg not knowing the number or feeling
embarrassed), but taking into account how the proportions of
smokers decline with age,16 and basing estimates on the
conservative assumption that a similar frequency of attempts
to quit or cut down could be anticipated among older age
groups, the anticipated total number of calls would be in the
order of 42 000 per month. This method of estimating need
does not take into account possible different frequencies of
attempts to cut down or quit smoking among groups of
different age, ethnicity and residential location.
Nevertheless, overall, it provides the best available indication
of the magnitude of potential demand for cessation advice in
the adult population.

Given the insight that the present study provides into the
population reservoir of need, it should come as no surprise
that 2857 calls jammed the Quitline the first day after the
announcement of a programme to provide subsidised
nicotine replacement therapy19 and around 70 000 calls were
placed that month.20 Our findings and the growing response
to the Quitline strongly reinforce the need to continue to
provide, enhance and adequately fund a range of appropriate
cessation services, including the national Quitline,
counselling and pharmacotherapies. This is relevant to the
devolution of public health responsibilities to District Health
Boards and their mandate to assess community needs. There
is also a need for further research to better understand the

Table 2. Potential calls to the Quitline, 18-19 years and by 5-year age group.

Age group Census Current Estimate Attempts Calls Calls
smokers quit attempters per year per year per month

years n proportion proportion mean n n

18-19 104 445 0.25 0.15 1.204 18 863 1572
20-24 271 761 0.39 0.23 1.204 76 565 6380
25-29 273 303 0.34 0.20 1.204 67 128 5594
30-34 293 484 0.34 0.20 1.204 72 084 6007
35-39 285 213 0.29 0.17 1.204 59 751 4979
40-44 255 036 0.29 0.17 1.204 53 429 4452
45-49 241 191 0.24 0.14 1.204 41 817 3485
50-54 186 717 0.24 0.14 1.204 32 372 2698
55-59 158 604 0.19 0.11 1.204 21 769 1814
60-64 135 264 0.19 0.11 1.204 18 566 1547
65+ 422 667 0.10 0.06 1.204 30 533 2544
Total 2 627 685 492 877 41 073
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Acid maltase deficiency (AMD; glycogen storage disorder
type II) is an uncommon autosomal recessive metabolic
disorder.  In 1932, Pompe and Putschar described the
pathological features of infantile AMD, the most severe form
of the disorder.1,2 In 1963, it was shown that acid maltase
deficiency was the responsible biochemical defect; and that
acid maltase was a lysosomal enzyme.3,4 The enzyme is now
also known as acid α-glucosidase. It has subsequently become
clear that infantile, childhood and adult forms of AMD can
be distinguished by their differing ages of onset, rates of
progression and organ involvement.5

Infantile AMD (Pompe’s disease) presents in the first
months of life with limb hypotonia and weakness, respiratory
insufficiency, and enlargement of the tongue, heart and liver.
Death usually occurs before age two, and at autopsy there is
marked accumulation of glycogen in the abnormal organs.
The childhood form usually presents in the first few years of

CLINICAL/LABORATORY OBSERVATION

Acid maltase deficiency: clinical and laboratory features of adult-onset cases

Kerry Read, Neurology Registrar; David Hutchinson, Neurologist, Auckland Hospital; Andrew Veale,
Respiratory Physician, Green Lane Hospital; Neil Anderson, Neurologist; Auckland Hospital, Auckland; 
Graeme Hammond-Tooke, Neurologist, Dunedin Hospital, Dunedin; Andrew Macfie, Neurologist, Southland
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life with proximal limb muscle or diaphragmatic weakness.
Organomegaly is uncommon although calf hypertrophy can
occur, mimicking muscular dystrophy.  Patients usually die
before age 20 years from respiratory failure.

In 1968, Engel and Dale first reported the adult form of
AMD in a 46 year old man.6 Patients with adult AMD are
asymptomatic in infancy and childhood.  The features of the
published cases of adult AMD have recently been reviewed.7

To illustrate the clinical, electromyographic and pathologic
features of adult AMD and to create awareness of the
disorder we present five patients diagnosed in New Zealand
between 1991 and 2001.

The Patients
Patient 1: At age 35 years, this Maori woman presented to
hospital with a one year history of progressive exertional
breathlessness and orthopnoea.  She had first noticed mild

NZ Med J 2001; 114: 406-9

preferences of those wanting to quit and to allocate resources
appropriately.

The personal, social and economic gains achievable by
quitting before middle age are considerable, as quitting can
prevent the emergence of a range of costly chronic diseases
and premature death.10 Expenditure on smoking cessation
interventions is cost-effective relative to most other health
care procedures,21 medical interventions such as the
treatment of hypertension and hypercholestrolemia and
preventive screening interventions such as periodic
mammography or cervical smear tests.22-24

The cost of recent government decisions to continue to
support the national Quitline, fund Maori smoking cessation
programmes ($20 million over four years), and subsidise
nicotine replacement therapy ($6.18 million) is well justified.
A recent review concluded that for these interventions there
was evidence of an acceptable level of effectiveness and
potential for moderate impact in the New Zealand
environment.25 Other complementary policies that help to
reduce smoking uptake, prevalence and intensity, and
encourage quitting, such as the prohibition of smoking in
shared public places,26-28  should also be implemented.
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fatigue and weakness of limb muscles two years earlier.  By
age 35 years she could no longer run.  Neurologic
examination showed mild proximal limb weakness.

Investigations were consistent with respiratory muscle
weakness: FEV1, forced vital capacity and inspiratory and
expiratory mouth pressures were all less than 60% of
predicted, and when prone her vital capacity fell from 1780
mL to only 970 mL.  Arterial blood gases confirmed
hypercapnic respiratory failure with a normal A-a gradient.
The serum creatine kinase (CK) was normal.
Electromyography showed myotonic discharges and
myopathic motor units in gluteus medius and paraspinal
muscles, and no abnormalities in five limb muscles.

Six months after presentation, introduction of nocturnal
pressure support ventilation (Respironics BiPAP) produced a
dramatic improvement in her respiratory symptoms. When
reviewed at age 40 years, her walking had slowed and she
could only manage one flight of stairs.  Her respiratory
failure remained well-controlled.  Examination showed
marked wasting of paraspinal muscles and mild wasting of
posterior thigh muscles.  There was mild weakness of all
cervical and shoulder girdle muscles, and moderate bilateral
weakness of hip girdle movements and knee flexion.  She
could not sit-up from the lying position, and she had
difficulty getting up from the ground.
Patient 2. This older sister of patient 1 developed mild limb
weakness at age 43.  Neurologic examination showed a
pattern of weakness very similar to that present in her sister.
FEV1 and vital capacity were 71% and 75% of normal
respectively, and inspiratory and expiratory pressures were
significantly abnormal.  She has declined further
investigations, but it is highly likely that she has the same
disorder as her sister.
Patient 3. In 1986, this 24 year old man noticed wasting of
paraspinal and buttock muscles several weeks after trauma to
his left leg and trunk in an accident.  Over the next nine years
he developed wasting of shoulder, hip girdle and thigh
muscles, and leg weakness.  He first noticed weakness of the
arms at age 31 years.  By age 32 years he could no longer run
and had developed mild exertional dyspnoea.  Serum CK at
age 29 was 1544U/L (N<200).

Examination at age 32 years showed moderate or marked
wasting of paraspinal, anterior abdominal, limb girdle, and
posterior thigh muscles, and mild wasting of the deltoids.
There was mild to moderate weakness of anterior cervical
muscles, and mild or moderate bilateral weakness of shoulder
and hip movements, knee flexion and ankle dorsiflexion.

Electromyography (at age 28 years) showed prominent
fibrillation and myotonic discharges in paraspinal muscles,
with only nonspecific changes in limb muscles.  A limited
repeat study four years later showed myotonic discharges,
fibrillation and small motor units in muscles in the right leg.
Spirometry at age 30 years showed mildy reduced FEV1 and
vital capacity (71% and 75% of predicted, respectively), with
expiratory flow rates at the lower limits of normal.
Patient 4. A 59 year old New Zealand man was hospitalised
with hypercapnic respiratory failure while touring North
America in 1994. On admission he gave a two month history
of increasing nocturnal dyspnoea, and a two week history of
daytime somnolence. Arterial blood gases showed severe
acute-on-chronic respiratory failure and he required
mechanical ventilation. The serum CK was 200U/L (N 18-
70).  No clear diagnosis was made and he was returned to
New Zealand with a tracheostomy on a ventilator. He had
not noticed limb muscle weakness. Examination showed
wasting of shoulder girdle and chest wall muscles, and mild
weakness of shoulder girdle muscles.  FEV1 and vital
capacity were 42% and 49% of predicted respectively.

Electromyography of arm and paraspinal muscles was
normal.

He was gradually weaned from the ventilator.  At age 62
years he was independent in activities of daily living receiving
a supplemented protein diet and using nocturnal assisted
ventilation via the tracheostomy.
Patient 5. This 31 year old man presented to hospital in
1997 with a two year history of limb weakness.  He had a
history of two tonic-clonic seizures at age 13 years.  On
examination there was mild wasting of shoulder girdle
muscles and moderate wasting of the thigh muscles.  He had
proximal limb weakness which was mild in the legs and mild
to moderate in the arms.  His gait had a waddling quality.
CK was 889 U/L (N 45-195).  Electromyography showed a
minor excess of short duration motor units.   Following
biopsy of the deltoid muscle in 1997 he was thought to have
a form of limb-girdle muscular dystrophy. In 1999 he
developed exertional and nocturnal dyspnoea.  FEV1 and
FVC were reduced to 63% and 56% of normal respectively.
Arterial blood gases showed PaO2 8.0kPa (N 10.6-13.3) and
a compensated respiratory acidosis.  A sleep study showed
severe nocturnal hypoxaemia.

On review in 2001 he had developed symptomatic,
moderate to severe weakness of the neck extensor muscles.
His limb muscle strength showed mild deterioration from
four years earlier.  He was to start nocturnal pressure support
ventilation (BiPAP).

Methods and Results
Muscle biopsies. Muscle biopsies were obtained under local
or general anaesthesia from patients 1, 3, 4 and 5.  Cryostat
sections from flash-frozen muscle were stained or reacted for
hematoxylin and eosin, modified Gomori trichrome,
NADH-tetrazolium reductase, ATPase (after preincubation
at pH 4.3, 4.6 and 9.4), and periodic acid-Schiff (PAS).8 In
some cases acid phosphatase and oil red O were also
performed.

All four patients had two or more muscle biopsies.  Each
had a vacuolar myopathy in at least one muscle (Figure 1).
The histological abnormalities were always most marked in
axial or limb girdle muscles: paraspinal (one patient),
trapezius (one), intercostal (one) and deltoid (two).
Abnormalities were minimal or absent in mildly weak
muscles: quadriceps (three patients) and tibialis anterior
(one).  When present, vacuolated muscle fibres contained an
excess of periodic acid Schiff (PAS)-positive material.
Electron microscopy (performed in patients 1, 3 and 4)
showed that i) the PAS-positive material was glycogen, ii) this
was present both within vacuoles and free in the cytoplasm
(Figure 1), and iii) cell degradation products were present
within many vacuoles.
Acid maltase assay. These assays were performed by Dr
Hutchinson.  An extract of muscle was made by all-glass
homogenising approximately 50mg frozen muscle in nine
volumes of distilled water. Duplicate samples (total volume
300 µL, final concentration muscle tissue 3.33%) were
incubated at 37°C for four hours in a 0.5M acetate buffer, pH
4.0, with maltose 150mM.  The reactions were stopped with
300 µL 0.3N perchloric acid, stored on ice 10 minutes, and
neutralised with 27 µL 5N KOH.  Glucose in the
supernatant was assayed on an autoanalyser calibrated for
optimal accuracy in the range 0-2mM.  Glucose
concentrations in substrate and tissue blanks were subtracted
to give the net concentration attributable to lysis of maltose
by acid maltase.  Acid maltase activity was expressed as nM
maltose hydrolysed/minute/Gm tissue.

The acid maltase activities in patients 1, 3, 4 and 5 were 5.2,
9.1, 13.4 and 4.4 nM maltose hydrolysed/minute/Gm tissue
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respectively.  The result in patient 4 represents the mean of
two results (13.8 and 13.0) in different assays from separate
muscle biopsies.  The mean ± standard deviation activity
obtained in twelve healthy controls was 114.4 ± 23.3 nM
maltose hydrolysed/minute/Gm (range 61.1-150.9). Healthy
controls consisted of patients who underwent a diagnostic
muscle biopsy and who were ultimately considered free of any
neuromuscular disorder.

Discussion
The patients in this report illustrate the clinical,
neurophysiological, and pathological features of adult AMD.
Patients with this form of AMD typically present with an
indolent proximal myopathy, or symptoms of respiratory
muscle weakness.  Examination usually shows wasting and
weakness of axial, limb girdle and proximal limb muscles.  In
patients with respiratory symptoms, lung function tests
indicate weakness of the respiratory muscles.  The serum CK
is usually modestly elevated.7

Two of our patients first presented with respiratory
symptoms due to acute-on-chronic respiratory failure.  In
both patients, neurologic examination showed limb muscle
weakness which provided a clue to the basis of their
respiratory disorder.  The other three patients presented with
limb weakness, and had abnormal respiratory function tests
at presentation or several years later.  Patient 5 carried a
diagnosis of limb-girdle muscular dystrophy until the onset
of respiratory symptoms raised suspicion of AMD.

Electromyography in AMD usually shows myotonic or
complex repetitive discharges in affected muscles9 and this
can be a useful clue to the diagnosis.  Fibrillation, positive
sharp waves and myopathic motor units are also usually
present.  It is important to sample axial muscles; two of the
patients in this series had an electromyographic study in
which the characteristic abnormalities were confined to axial
muscles.

A vacuolar myopathy is the histological hallmark of
AMD.5 It is important to recognise that this may be absent
in clinically normal (or mildly affected) muscles in adult
AMD; three of the four biopsied patients in this series had
at least one muscle biopsy which failed to show a vacuolar
myopathy. Vacuolated muscles fibres contain excess

glycogen by the PAS reaction, and the vacuoles react
strongly for acid phosphatase.

None of the above features are themselves specific for
AMD.  Respiratory failure due to a myopathy involving the
diaphragm is also possible in myotonic dystrophy,10

inflammatory myopathies,11 nemaline myopathy12 and some
other disorders.  Electromyographic myotonia is a feature of
all myotonic myopathies, and may occur in inflammatory
myopathies.  A vacuolar myopathy also occurs in inclusion
body myositis, chloroquine or colchicine toxicity,
oculopharyngeal muscular dystrophy, and in some forms of
distal myopathy.

Biochemical confirmation of AMD can be readily
performed on frozen muscle tissue.  The acid maltase
activities in the four biopsied patients in this series ranged
from 3.9-11.7% of the control mean.  The enzyme is
deficient in all muscles from an affected patient, including
those which appear histologically normal.

The gene for human acid maltase was cloned in 1990,13 and
at least 25 mutations have now been reported.14 In one study
of sixteen Dutch patients with adult AMD, all were
compound heterozygotes with a common transversion
mutation on one allele and a second mutation on the other
allele.  It was postulated that the reason the patients did not
develop symptoms until adulthood was that small amounts of
normally spliced transcript were able to ‘leak’ though the
transversion mutation.15

The only treatment presently available for adult AMD is
symptomatic management of respiratory insufficiency.  The
two patients in this series who presented with respiratory
failure improved significantly with nocturnal ventilatory
support.  Patients with AMD and dyspnoea should be
referred to a respiratory department or sleep laboratory with
expertise in assessment and management of nocturnal
ventilation.  There is no convincing evidence for the efficacy
of a high protein diet.16

In four infants with infantile AMD, weekly intravenous
infusions of recombinant human α-glucosidase obtained from
rabbit milk produced normalisation of α-glucosidase activity in
muscle and improvement of muscle histology and motor and
cardiac function.17 These results need confirmation in larger
studies, but hold great promise for patients with AMD.  In

Figure 1. Muscle biopsy from trapezius of patient 2. A) Haematoxylin and eosin frozen section shows multiple vacuoles within more than
half the muscle fibres. In the fibre at the centre of the image, vacuoles have coalesced and replaced almost all the contractile elements. Bar
represents 20 µm. B) Electron micrograph shows a marked excess of glycogen (arrowhead) some of which is membrane-bound (arrow).
Bar represents 1 µm.
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knockout mice with AMD, a single intravenous administration
of a modified adenovirus vector encoding human acid maltase
resulted in hepatic transduction and secretion of high levels of
a precursor acid maltase enzyme into the plasma.18 Systemic
distribution and uptake of the precursor enzyme into skeletal
and cardiac muscle produced reduction of the glycogen
accumulation.  This form of gene therapy also holds promise
for patients with AMD.
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Bilateral femur fractures in a four year old

Alistair Smith, Trainee Intern, Nelson Hospital, Nelson.

NZ Med J 2001; 114: 409-10

CASE REPORT

Adequate car seat restraint is important for children of all
ages but is vital for children under the age of five years. In a
high speed accident adult seat belt restraint alone in this age
group can produce serious injuries. The following case is
unusual because of the atypical pattern of injuries received.

The Patient.
A four-year-old Caucasian girl presented to the Nelson
Accident and Emergency department in October 2000. She
was involved in a high speed motor vehicle accident where
the car she was travelling in hit a stop-sign at approximately
100km/h. Enquiry revealed she had been secured in the back
seat by a standard factory fitted lap belt only and this had
restrained her during the accident. 

On examination, apart from a minor forehead laceration
and hematoma her only apparent injuries were very painful
bilateral femoral swellings. X-rays revealed markedly
communited midshaft fractures of both femora. The fracture
on the right was slightly proximal to the midpoint of the shaft
and the left sided fracture slightly distal (Figure 1). The
patient was taken to theatre the same day where bilateral
retrograde Nancy nails were inserted. She made an
uneventful recovery with the fractures uniting well and she is
now mobilising well.

Discussion
Typically, children involved in an automobile crash who are
restrained by standard adult safety devices can suffer a
constellation of injuries. This so-called ‘seatbelt syndrome’
involves intra-abdominal, spinal cord and brain injuries
resulting from the child impacting on the vehicle interior or
their own knees.1 The case described above is unusual since
the child had none of the typical injuries yet still suffered
major trauma. It is assumed that she literally folded over the
lap belt which acted as a fulcrum over the femurs. Only one

similar case has been described in the literature. This was an
almost identical presentation involving a nine month old who
was also restrained only by an adult lap belt.2 

The injuries sustained by this patient highlight the need for
children under nine years to be restrained in an appropriate
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child, infant or booster seat. Adult safety belts are inappropriate
as the scaled down dimensions of children are unsuitable for the
safety designs of an adult restraint. More specifically a child
does not have the femur length which allows them to sit against
the back of the seat, sufficiently developed anterior iliac spines
to anchor a belt or the height to correctly position a shoulder
strap.3 Correct child restraints depend on the age and size of the
child. In general children should remain in a child safety seat
until at least four years of age and 18 kg weight. At this point
they can move onto booster seat use until they are old enough
and large enough to fit a normal adult seat belt ie around nine
years old.3,4

Recently conducted nation-wide surveys by the New Zealand
Land Transport Association (LTSA) show that 11% of children
travelling in vehicles are not restrained at all and a further 11%
are inadequately restrained with an adult seatbelt.5 Although
there has been an overall small increase in child restraint use
since previous surveys there are some regions in New Zealand
where restraint use of less than 70% was reported.5

The LTSA has begun a wide-ranging child restraint
advertising campaign targeting the Pacific Island

community who are disproportionately represented in
child automobile injury statistics. This was launched in
October 2000 with the message “Let’s Get It On” and is
being conveyed through radio, television and billboard
advertising. The message is supplemented with celebrity
support, police roadside checks and Plunket education.
The campaign’s message encourages and educates
caregivers regarding the mandatory and effective use of
child restraints. It is important that any additional
information provided emphasises appropriate restraint of
under five year olds who are most at risk of serious injury
from inappropriate seat belt use.

Acknowledgement. Thanks to Alex Rutherford, Orthopaedic Surgeon at
Nelson Hospital for his advice. 
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Complementary medicine: a less than complimentary viewpoint

Graham Sharpe, Consultant Anaesthetist, Wellington Hospital, Wellington.

VIEWPOINT

NZ Med J 2001; 114: 410-2

Colleagues predicted this paper about complementary
medicine would be less than complimentary. It is highly
opinionated, for which I make no apology. I speak my mind.
Much of what I say comes from the literature.  I apologise if I
have plagiarised but in the end the views expressed are mine.

Alternative medicine, a matter of increasing public interest
fuelled by a child’s neuroblastoma, now is being more
publicly debated but this debate has been of poor quality.

What are we talking about? Different terms are used –
complementary, alternative, holistic, covering iridology,
chiropractic, homoeopathy, therapeutic touch, colonic
irrigation – a growing list with common features. First, there is
support from people with a high profile but not noted for
intelligence – such as Prince Charles. A second common
feature is the basis on a theory long since debunked, for
example Hahnemann and homoeopathy. Thirdly, alternative
healers claim they treat the whole person not just the disease,
but in fact many alternative healers claim that all disease can be
detected in one part of the body – the iris, the spine etc.  Some
claim that any treatment requires only to be centred on one
area, such as chiropractic centred on the spine. Fourth is the
claim that alternative therapies are beyond science, despite
attempts to validate their theories scientifically. When these
attempts fail, they claim that science cannot test these
alternatives.  Science, they say, is being left behind by a new age
as we go back to our future, and forward to our past.  Nonsense!
There is no new age. The claims look more ridiculous
considering their reliance on old theories and practices. A fifth
feature is the reliance on anecdotal evidence. Just listen to
Radio Pacific on a weekday afternoon. 

Sampson1 outlines the basic themes of alternative
medicine:-
1. Individuals are responsible for their own health.  Doctors do

not cure, they advise.  Failure of the therapy is the fault of the
patient.

2. General measures, such as correcting ‘imbalances’, make
people less susceptible to disease.

3. Medicine is too rigid and impersonal.
4. Medicine is one of many healing systems.
5. Alternative approaches, although unproven, should be

promoted.
These points have a degree of truth. We have some

responsibility for our own health. Preventative health
measures are well known: diet, exercise, don’t smoke,
immunise - we just don’t take sufficient notice. 

The consistent and outstanding characteristic of these is
the lack of basic scientific validation, so for the sake of
conciseness I will use the encompassing terms Quackery and
Quacks.

Quacks are gaining recognition, assigning scientific
medicine to the past, and calling for a return to magic as the
basis for medical practice. Quacks say that much of medicine
has not been validated, but there are four requirements for
validation of something novel:-
1. Fantastic claims require fantastic evidence.
2. The onus of proof is on the claimant.
3. Apply Occam’s razor, or apply the simplest explanation.

Hoof beats in the night are more likely to be horses than
zebras. 

4. Can the claim be replicated?
Consider fantastic claims made by medicine over the years.

The claim that an extract of dog’s pancreas could treat
diabetes was fantastic.  The isolation and therapeutic use of
insulin is a triumph of scientific medicine.  Quackery played
no part.

We live in an age where medical advancement has become
expected. We look for giant leaps, and if they are not
forthcoming this is offered as evidence of medicine’s failings.

There have been spectacular advances in medicine over the
years. Antibiotics, the structure of DNA, chemotherapy for
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leukaemia, heart surgery in blue babies, safer childbirth. In
anaesthesia we have gone from ether, a flammable agent, to
isoflurane, which is safer and cheap.  Scientific investigation
of cocaine lead to lignocaine, effective local anaesthesia and
one of the safest drugs ever released. Science, not quackery,
made these advances and will make new advances.

Quacks are quick to point to medical disasters, such as the
thalidomide saga, yet this is an example not of the failure of
science but failure to properly apply the scientific method, a
warning when quacks want to abandon science.

Quacks claim that there is a conspiracy between doctors
and drug companies, suppressing new knowledge. This is
simply not true. The truth will out, as demonstrated by the
ulcer treatment story. In 1982 Barry Marshall postulated that
peptic ulcers were not primarily due to problems with gastric
acid, but were caused by infection.  This was when peptic
ulcers were treated with histamine blockers, some of the
most profitable drugs ever. The suggestion that gastric ulcers
had an underlying infective cause was treated with
scepticism. The reaction was, “prove it!”  The infectious
agent, helicobacter, was identified and peptic ulcers are now
treated with antibiotics.

We expect continuing breakthroughs, such as penicillin,
such as insulin. There is a perception that science no longer
advances medicine, but claiming we are not advancing is
simply not true. Advances are being made continually by
science. The leap forward awaited is in cancer – a lucrative
area for quackery. The first counter to the perceived lack of
progress in cancer treatment is that cancer is not a single
disease.  There are many different cancers, each with its own
prognosis and behaviour. Considering cancer as a single
disease is silly. The other counter is that there has been
progress. We better understand the causes of cancers –
smoking and lung cancer, for instance. Despite current
problems with cervical screening, the Cancer Society reports
a decrease in the number of invasive cervical cancers on a
population basis. Scientific medicine makes this progress.
Quackery offers nothing.

Advances in cancer therapy are being made in those most
tragic of cases in children, where quacks get plenty of
publicity. Consider Wilm’s tumour. In the 1950s treatment
was surgery, and mortality was 80%. Modern management,
combining surgery, radiotherapy and chemotherapy gives a
20% mortality rate, and in stages one or two the mortality
is 2-3%.  Childhood leukaemias?  These were universally
fatal, now survival rates are above 60%. Advances in
childhood cancer treatment are examples of scientific
medicine at its best.

Quacks call for us to abandon science, forgetting that
science is not a position but a process.  It will change over
time.  Quacks want a leap of faith, a matter of religion not
science. When science fails to validate quacks, they say they
are so different that they cannot be tested scientifically.  So
the alternative is a leap of faith, demonstrating what
alternative medicine is - an alternative to medicine.
Alternatives to medicine are important.  Music, fresh air,
pleasant surroundings all enhance well-being.  Some patients
turn to prayer.  These are alternatives to medicine but not
medicine, a system of healing and alleviating suffering based
on scientific study, with definitions of disease and
intervention, defined outcomes, appropriate analysis, and
most importantly confirmation and replication of results by
independent researchers. Medicine does not always meet
these requirements, but it strives to do so.

Quacks reject these requirements with that very potent
weapon, a call for an open mind. I approve of open mindedness,
an essential element of scientific inquiry, but as Alan Ross
Anderson put it, quackery requires us to open our minds so far

that our brains will fall out! When considering quackeries on
offer, decide whether you are happy for your brains to fall out,
and test against the standards I demanded earlier.
Iridology. The claim that the body is represented in the iris,
and that changes in iris markings reflect one’s state of health,
has no basis. If iridology is replicable, why are there so many
iris charts being used? Jensen, an iridologist, says that
iridology is based on science but cannot be tested through
scientific tests.2 A claim of validation and a denial of science
in the same statement.  The classic double-speak of quackery. 
Homoeopathy. Espoused by a German physician
Hahnemann over two hundred years ago, this relies on two
basic assumptions. The first is that like cures like, a claim
with no basis. The second is that serial dilution of a substance
enhances its efficacy. Modern pharmacology proves this is
untrue.  Homoeopathy goes further than dilution by a factor
of ten or a hundred.  A common dilution is one in a million!
In 1842, Oliver Wendell Holmes pointed out that diluting a
drop of material one in a hundred seventeen times, (a 17C
dilution), was the same as diluting that drop in ten thousand
Adriatic Seas, give or take an extra Lake Superior. During the
dilution one has to shake the mixture to allow the flow of the
vital force from the substance to give the water a memory of
the original substance. That is total witchcraft.

The claims of homoeopathy are fantastic.  The evidence is
not!
Therapeutic touch. Its derivative “Healing Touch” earned
my hospital a Bent Spoon Award from the Skeptics Society.
The claim is that a patient can be treated by not touching her
– Therapeutic Touch relies on holding your hands away from
the patient to manipulate her energy field. With Healing
Touch you touch the patient.  A nine-year-old girl, Emily
Rosa,3 demonstrated that detection of energy fields by
therapeutic touchers was a matter of chance.

These are examples of the nonsense we are being asked to
accept, but many people do regard them as valid.  A survey of
surgical patients in the USA4 shows that about 50% are using
some sort of alternative therapy. Something is going on.
Applying Occam’s razor, why do quack therapies seem to
work?5

Placebo. Positive effects vary. The more magic, the better
the placebo response. New, well-publicised, placebos can
have positive effects in as many as 70% of patients, but the
generally accepted rate is about 30%. Occam’s razor applies
to many quack remedies. This is why treatments should be
trialled in a double blind manner against placebo.
Cyclical diseases. Popular with quacks, many diseases such
as hayfever, arthritis, or acne, beloved of homoeopathic trials,
come and go.
Misdiagnosis. Tell a patient she has a weak liver, offer
expensive and complex sounding treatment, and then
announce a cure. A classic con.
Psychosomatic illness. The worried well. People imagine
all sorts of ills. 
Spontaneous remission. This does occur, and a cure is
claimed. Medicine also must be careful about this.
Hedging bets. Accepting medical treatment claiming to
enhance the medicine, or reduce side effects, leading to
dubious treatments, especially for cancers.
Symptomatic relief. Can be claimed as a cure, and some
quackery does alleviate symptoms. An example is chiropractic
for back pain, but chiropractic theory claims all disease
emanates from the spine. What can chiropractic do that
simple physiotherapy cannot?
Time. A cold lasts seven days without treatment, but only a
week with homoeopathy.

I attack quackery, but what would I like done about it?
Actually, very little. I object to attempts at wresting tax money
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to pay for nonsense, and I refuse to be involved when it
infiltrates hospitals, but people are free to believe in nonsense.
Voltaire’s aphorism, “I disagree with what you say, but I defend
your right to say it” is a cornerstone of democracy.  Suppression
of even ridiculous ideas can lead to fascism.  As Enoch Powell
put it, “people are free to go to the devil in their own way.”

The scientific illiteracy displayed in discussions of
quackery is a matter of alarm. If we are to develop a
knowledge economy, the lack of scientific understanding in
New Zealand needs action, especially in Parliament.

It is important that quackery is attacked.  Ridicule and
humour do this best.  Aside from issues relating to children,
I do not favour laws to deal with this.  Homoeopathy,
iridology and so on are basically harmless, just stupid. But
there is potential for harm if quackery delays definitive
treatment, as shown in a 1998 article6 detailing deaths in
children given unconventional care instead of rational
therapy. Some quackery can be harmful, such as using
uncontrolled doses of herbs.

Quacks must be subject to the same requirements as
doctors, including informed consent. I call for quacks to

inform their clients that the treatment is unproven. Without
such explanation consent cannot be informed. We must
attack the forces of magic and superstition pervading
medicine in the guise of New Age Progress. Let us go forth
and ridicule!
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The obligation to follow-up patients

Jonathan Coates, Senior Solicitor, Buddle Findlay, Wellington.

NZ Med J 2001; 114: 412-3

In response to a survey recently released by the General
Practice Test Panel for Compliance Costs, the Minister of
Health issued a statement in which she raised the concern that
general practitioners (GPs) are having to spend too much time
filling in forms, keeping administrative records, processing
accident claims and providing reports for other government
agencies. One administrative task that the survey did not
consider, was the obligation to follow-up a patient where the
practitioner has recommended that certain steps or procedures
are necessary. In other countries, the  practitioner’s obligation
to follow-up a patient to ensure he has undertaken the steps
recommended by the doctor, is reasonably well established.
What is the position in New Zealand? How far does the
practitioner need to go to ensure that a patient follows the
practitioner’s recommendation? What responsibility must the
patient accept for his own well-being?

Following recent court cases in Australia, it is now widely
accepted there that it is not appropriate for a medical
practitioner to rely solely upon the patient to follow up test
results. In some cases, doctors may even have a responsibility
to send reminders if the patient misses an appointment.1 

In one case,2 a surgeon conducted a fine needle aspiration
and sent the specimen for testing. The patient was asked to
ring the surgeon’s rooms to ascertain the test results. A
further appointment was made, and was recorded on a card
given to the patient. Although the pathologist’s report,
which noted an indication of underlying carcinoma,
appeared to have been faxed to the surgeon’s rooms, the
surgeon himself did not receive a copy. The patient did not
ring for her test results, nor did she attend for the follow-
up appointment. The patient did not see the surgeon again
until ten months later, following which she was diagnosed
with metastatic breast carcinoma. The court found that the
surgeon had a duty to follow-up the test results, and that he

had been negligent in failing to have a reminder system to
check whether reports had been returned. The court did
not find that the patient contributed to her predicament.
The court held that, although a patient owes a duty to take
reasonable care for his or her own safety and well-being,
the patient in this case was entitled to rely on the surgeon
to inform her if the results were abnormal.

Although a doctor in New Zealand could not be sued in
negligence for the same type of failure (unless the
negligence was so serious as to warrant an award of
exemplary damages), the case raises an interesting and
relevant issue. If the principle applied in this case was
adopted in New Zealand, then a doctor who failed to
comply would be in breach of the Code of Health and
Disability Services Consumers’ Rights.3 Whether there was
such a breach, would depend in part on what other doctors
said was acceptable practice when following-up patients.
However, it is likely to be one of those areas of medical law
that demands on objective analysis, from the particular
patient’s point of view rather than from the doctor’s point
of view, of what are the doctor’s obligations. Evidence of
colleagues’ conduct is likely to be secondary to an objective
analysis from the patient’s perspective. In this sense, it is
likely to be analogous to the standards expected of doctors
in the provision of information for the purposes of
obtaining informed consent.

As far as this writer is aware, this matter has not been
considered in New Zealand. The Medical Council is in the
process of drafting guidelines that will advise practitioners on
systems for the recall of patients who need regular checks or
treatment. I anticipate that the guidelines will follow the
Australian lead, and will advise practitioners that they must
have systems in place to ensure that test results arrive, have
been actioned in a timely manner, and for notifying patients
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of results. The primary obligation is likely to be on the
doctor, rather than the patient.

Whilst the imposition of such a duty is likely to be welcomed
by most health consumers, the irony is that the obligation
seems to be a move against the trend towards medical
treatment based on the principle of patient autonomy, and, at
least in part, a reversion towards paternalism. Autonomy is
about self-determination. The patient is given all the
information needed in order to be able to make informed
decisions about what is best. A doctor who follows up a patient
who has not returned for an appointment or picked up test
results, may well be seen as paternalistic. The mere fact of
following-up could be seen as exerting pressure on the patient.4

Worse still, an overzealous practitioner may be accused of
touting for business and over-servicing.1 

Thus it appears that GPs (and indeed all practitioners) will
need to add the following-up of patients to their list of
administrative tasks that must be performed. In carrying out
this task, practitioners will need to be careful that they do not
place unacceptable pressure on a patient to follow his or her
advice. Like so many decisions that are made in medical
practice, it will be individual judgement, rather than guidelines,
that ensures practitioners do not over-step the mark.
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