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This Issue in the Journal
Smoking among mothers of a Pacific Island birth cohort in New Zealand:
associated factors
S Butler, M Williams, J Paterson, C Tukuitonga
It is widely known that cigarette smoking has been linked to harmful consequences
for both maternal and child health. This study investigated (among 1365 biological
mothers of a Pacific Island birth cohort) the rates of smoking before, during, and after
pregnancy; and factors predictive of smoking during pregnancy. Findings showed that
(overall) smoking rates during pregnancy remain high (24.9%) and a significant
number of women continue to smoke despite knowing that they are pregnant.
Multivariate analyses showed that smoking was significantly associated with a
number of factors including indicators of disadvantage and degree of westernisation.
Greater efforts are needed to reduce smoking during pregnancy among Pacific Island
women.
Socioeconomic deprivation and the incidence of cervical cancer in New Zealand:
1988–1998
K McFadden, D McConnell, C Salmond, P Crampton, J Fraser
This large audit of cervical cancer sufferers examines the link between social
deprivation and cervical cancer. Examples of social deprivation are no access to a
telephone or car, unemployment, or no qualifications. Results confirm that
New Zealand women who live in areas of social deprivation have a three-fold
increased risk of getting cervical cancer. The National Cervical Screening Programme
has a duty to deliver effective cervical screening to disadvantaged women. Lastly,
research is needed to find out whether such women are having smear tests.
Violence against women in New Zealand: prevalence and health consequences
J Fanslow, E Robinson
This study examines the prevalence and health effects of violence experienced by a
cross-section of New Zealand women aged 18–64. The high prevalence of violence
reported (particularly by intimate partners) emphasises the public health significance
of this problem. The association between violent victimisation and current physical
and mental health effects suggests that violence may underpin many current health
problems.
Prevalence of intimate partner violence among women presenting to an urban
adult and paediatric emergency care department
J Koziol-McLain, J Gardiner, P Batty, M Rameka, E Fyfe, L Giddings
Partner violence is a significant public health problem for women in New Zealand. In
this study, we asked 174 women in an Auckland acute healthcare setting—adult and
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paediatric emergency care departments—whether they were physically or sexually
abused in the past year or feeling unsafe due to a current or past partner. One in five
women (21%) responded affirmatively; 44% reported partner violence at some time in
their life. Health providers and policy makers are in a strategic position to develop
structures and processes to provide compassionate, supportive, culturally safe care to
battered women and children, who are otherwise often isolated.
Specific oral contraceptive use and venous thromboembolism resulting in
hospital admission
P Heuser, K Tonga, R Hopkins, M Henderson, M Weatherall, S Metcalfe, R Beasley
A New Zealand study has confirmed the increased risk of blood clots in women
taking anti-androgen oral contraceptive agents. The study reported that the use of the
anti-androgen oral contraceptive pills (OCPs), Diane-35 and Estelle-35, increase the
risk of blood clots leading to deep vein thrombosis (DVT) and pulmonary embolism.
This risk was similar to that of the third generation OCPs which are well recognised
to increase the risk of blood clots. Diane-35 and Estelle-35 have been popular OCPs
in New Zealand as they also have the advantage of reducing acne and facial hair in
women, which are caused by male (androgen) hormones. The findings support the
Ministry of Health MedSafe advice to doctors in 2002 that Diane-35 and Estelle-35
have a similar risk to third-generation OCPs, and that their use should be limited.
MedSafe also recommended that women with mild acne should not be treated with an
anti-androgen OCP as first-line contraception.
Changes in the use of Hormone Replacement Therapy in New Zealand following
the publication of the Women’s Health Initiative Trial
I Bilgrami, K Blower, J Feng, G Stefanko, E Tan
This study looks at how the New Zealand women responded to the results of the
Women’s health Initiative (WHI) trial on the HRT. It also studied how women
obtained their information and what their opinions and beliefs of HRT are.
Obstetric regional analgesia services in New Zealand: a national survey
K Lee, K-M Ho
This article documents the availability of various pain relief methods available to
women during labour in New Zealand. The main focus was on the availability of
regional analgesia (ie, epidurals, etc.). Most methods of pain relief were widely
available, however regional analgesia was only available at facilities with high birth
rates.
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Caesarean section in term nulliparous women at Wellington Hospital in 2001: a
regional audit
M Sangalli, A Guidera
The caesarean section (CS) rate has steadily increased over the last decade in
New Zealand. The aims of this study were to determine the frequency of CS in the
Wellington region for women at term giving birth to their first child, to evaluate
associated factors and to assess the quality of clinical care against standards derived
from published literature.
Universal Newborn Hearing Screening introduced to NICU infants in
Canterbury Province, New Zealand
M Flynn, N Austin, T Schmidtke Flynn, R Ford, L Buckland
The impact of delayed detection of hearing loss in children is a major lifelong
impairment. The study assessed the feasibility of using new technology to test the
hearing of all newborn infants rather than the current technique of testing only those
children thought to be of risk of deafness. The results of the study demonstrated that
the testing of all newborns was more effective by identifying all children with a
hearing loss and reducing cost. Therefore, the testing of all children born in New
Zealand can be implemented efficiently and cost-effectively. The ultimate success of
this study will be in the implementation of universal newborn hearing screening in
New Zealand.
Genetic testing in New Zealand: the role of the general practitioner
S Morgan, D McLeod, A Kidd, B Langford
This study explores the current practice and training needs of general practitioners
(GPs) in relation to genetic testing in New Zealand, and investigates GPs’ perceptions
of access to genetic services for their patients. A postal survey was sent to 600 GPs.
The study finds that GPs in New Zealand have little experience with genetic testing
and would value further training or access to information if they are to become
increasingly involved in providing genetic services in the future.
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New Zealand’s cervical cytology history: implications for the
control of cervical cancer
Charlotte Paul
Two papers in this issue of Journal,1,2 when considered side by side, make some
important points about the relationship between individual professional endeavour
and the health of the population.
Jones and Fitzgerald1 have compiled a history of events in the development of
cervical cytology and colposcopy in New Zealand from the point of view of the
professionals involved. After some very early experience of cervical cytology in
Auckland, it was the interest and enthusiasm of Harvey Carey, appointed as
postgraduate professor at National Women’s Hospital in 1953, which stimulated
pathologists Stephen Williams and John Sullivan to develop the first cervical
screening laboratory in the mid-1950s. Soon, individual gynaecologists in other main
centres encouraged the setting up of local cytology facilities, or even started by
staining and reporting their own smears. Some pathologists subsequently received
training overseas, and gradually cytology training programmes were developed,
although most private pathologists were self-taught.
Jones and Fitzgerald allude to Green’s ‘unfortunate experiment’ at National Women’s
Hospital, and provide a story more grounded in the words and actions of the people
involved than Barbara Heslop’s3 recent theoretical reflections on the same subject.
Jones and Fitzgerald are as clear as Judge Cartwright was4 that both Green and his
colleagues knew what he was doing. He had a hypothesis that carcinoma-in situ (CIS)
of the cervix did not progress to invasive cancer, and he set out to test it in a trial
involving withholding treatment from women with CIS. They reference and quote
from Green’s articles in the lay press as well as in medical journals. Moreover, they
suggest that the problem wasn’t so much one of a failure to understand science, as
Heslop proposes, but of scientific misconduct—perhaps because of self-deception.
They quote from pathologist Stephen Williams’ letter to George Weid in Chicago in
1971:
‘It appears that in a number of cases where invasion has clearly followed the original in-situ
diagnosis, he has reviewed the histology himself (although he is not a trained histopathologist)
and has removed them from the series on the grounds that they were invasive from the outset’

This issue was canvassed by United States pathologist Ralph Richart at the Cartwright
Inquiry. 5 Many scientists see the world through the prism of their own ideas. This
makes self-deception easier.6 Williams believed that Green was sincere, but obsessive
about his own ideas and not susceptible to reasoned argument.
Although cervical screening started in the 1950s, and by the early 1960s there were
attempts to promote screening nationally and even to set up a national register through
the College of General Practitioners, these moves had foundered by the late 1960s.
Much of the blame for that can, according to Jones and Fitzgerald, be laid at Green’s
door, who publicised his own anti-screening views widely. Despite this, opportunistic

NZMJ 26 November 2004, Vol 117 No 1206
URL: http://www.nzma.org.nz/journal/117-1206/1170/

Page 1
© NZMA

THE NEW ZEALAND
MEDICAL JOURNAL
Vol 117 No 1206 ISSN 1175 8716
screening did become established in many general practices and family planning
clinics. Yet no New Zealand guidelines were developed until epidemiologist David
Skegg initiated the process in 1984. In the published report in 1985, emphasis was put
on reaching women who had never been screened. It was emphasised that the full
potential of cervical screening would only be realised with effective systems to invite
all women for screening and to check that action was taken on positive results.7
It wasn’t until 1991 that the National Cervical Screening Programme (NCSP) was
finally launched—explicitly aimed at decreasing the incidence and death rates from
cervical cancer by ensuring that women were recalled regularly for screening and that
appropriate follow-up and treatment of abnormalities occurred. It also had the
potential to improve and monitor quality control in the laboratories and to allow
epidemiological monitoring. 8
So what has been the outcome of cervical screening in New Zealand over the last 20
years? The paper by McFadden and colleagues2 (in this issue of the Journal) sheds
light on this. Cervical cancer incidence was increasing among women younger than
age 50 by the end of the 1970s, while decreasing in older age groups.9 This makes the
interpretation of subsequent age-standardised trends difficult. Nevertheless,
substantial increases in overall incidence were forecast, because the generation of
younger women was projected to carry their greater risk of cervical cancer into older
ages where underlying incidence was higher. Such increases would only be prevented
by major improvements in cervical screening. 10 The fact that the age-standardised
incidence of cervical cancer has fallen (from 15.1 per 100,000 in 1988 to 9.6 per
100,000 in 1998) confirms that improvements have taken place. What the paper by
McFadden et al adds, is to demonstrate that there are very marked differences in
incidence according to area of residence of women—specifically, from 5.1 in the
least-deprived areas to 15.4 in the most-deprived areas, during the same period (1988
to 1998). This difference could be due to differences in cervical screening by
socioeconomic status or to differences in underlying aetiological factors (ie,
differences in sexual behaviour of women or men that might influence human
papilloma virus transmission, or in the possible cofactors of long-term oral
contraceptive use, high parity, and smoking). It could also partly represent ethnic
differences, which are not explored in the report.
Of these factors, differences in cervical screening are probably the most important.
Incidence of cervical cancer during the 1990s partly reflects the situation of
opportunistic screening before the advent of the NCSP. For example, a survey in 1990
showed marked differences in recent screening according to income (independent of
age and ethnicity).11 The fact that there was no difference in cervical cancer incidence
by deprivation level for women under age 30 may reflect the higher uptake of cervical
screening in this age group, especially since the introduction of the screening
programme.
The important link between the two reports1,2 is that they demonstrate that the
perspective of individual clinicians and pathologists is not enough; a public health
perspective is required also. Innovations in health care will always rely on interested
and skilled professionals to develop new approaches. Yet the widespread
NZMJ 26 November 2004, Vol 117 No 1206
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implementation of these new approaches requires something else: a public health
perspective that entails attention to quality control, evaluation of the new approach,
and consideration of its effects on the whole population.
Jones and Fitzgerald make only two mentions of issues of quality control. First, they
suggest that improvements in the quality of cervical cytology were stimulated by a
pharmaceutical company-sponsored study of contraception and cervical abnormalities
in the 1980s. It improved the skills of pathologists and liaison between participating
laboratories. The only other mention is of ‘a cluster of cervical cancers in Gisborne’
that ‘highlighted a systematic regional failure in cytology reporting by a solo
practitioner’. Although Jones and Fitzgerald express hope that the Gisborne Inquiry12
will be the last public inquiry into cervical cancer in New Zealand, they make no
reference to the belated introduction of formal quality control and audit—which
should now be the reason for no new inquiry. Indeed, if monitoring had been
introduced from the beginning of widespread screening in the early 1960s, it would
have shown the danger of Green’s experiment 13 many years before the problem came
to public attention.
The haphazard introduction of cervical screening in New Zealand is also likely to
have widened socioeconomic inequalities in cervical cancer occurrence. Opportunistic
screening depends on personal interest by both the woman and the doctor, and
(unsurprisingly) it is the more educated and less burdened women who are most likely
to participate.14 Registers, invitation systems, and choice of smear taker were set up to
address just this problem. The findings reported by McFadden et al suggest that there
are still socioeconomic differences in uptake of cervical screening. If there are
persisting differences (see below), then ways to improve uptake are required. A recent
audit of the NCSP for women with pre-invasive abnormalities showed a high level of
satisfaction with the screening process amongst almost all responders.15 Hence, access
rather than acceptability may be the main problem. It is worth remembering that we
still have only a cytology register. One of the recommendations of the Gisborne
Inquiry was the establishment of a population-based register. Implementing that
recommendation would be a next step towards reducing socioeconomic disparities in
cervical cancer incidence.
The cervical cancer audit has just been released.16 The report confirms a lower rate of
screening among low-income women, and among Maori women. No information is
given about Pacific women, though they also have a higher incidence of cervical
cancer.17 A recommendation of the audit is that the NCSP Cytology Register be
expanded to become a population-based register. The important question about
whether there has been under-reporting of cervical smear abnormalities in
laboratories, other than the problem identified at the Gisborne Inquiry, has been
answered equivocally. The proportion of smears upgraded to ‘high-grade’ among
women who had negative smears in the 4 years preceding the diagnosis of invasive
cancer was 18%, less than the upper limit of 20%. The audit was unable to identify,
from the data available, whether problems existed in any individual laboratory. The
audit teams made specific recommendations to further improve quality assurance
processes in laboratories.
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Obstetric perspectives: quality within choice
Rosemary Reid
It is heartening to see a collection of articles in the current issue of the Journal, which
illustrate the diversity of healthcare areas that interface with the provision of services
to pregnant women.
Much emphasis has been given in the rearrangement of provision of antenatal care in
New Zealand to a central tenement of maternal choice. Unfortunately, efforts together
with the necessary funding to ensure that such a service is assessed by clinical audit
have been slower to follow.
The situation with regard to data collection has certainly improved in recent years in
New Zealand, with 2004 seeing the publication of the third ‘Annual Report on
Maternity’ presenting collated maternity and new-born information. 1 However the
data presented within this is very narrow, and is limited to minimal data sets such as
overall caesarean section (CS) rates with only one sub analysis performed to
distinguish elective versus acute surgery. More in-depth reviews, such as those
published within this issue of the Journal, are greatly needed, to obtain a wider vision
of the type and quality of care delivered to pregnant women; caesarean section rates
(in themselves) do not reflect this.
Sangalli and Guidera’s (URL: http://www.nzma.org.nz/journal/117-1206/1184)
careful in-depth analysis of caesarean section in term nulliparous women (full-term
pregnant women expecting their first child), undertaken in Wellington during 2001,
highlights some important points, which are examples of areas that could lead to
review of practice. For example, it is interesting to note that the majority of elective
caesarean sections were performed for a breech presentation, with an attempt at
external cephalic version prior to this in only one-third of women. This information
has the potential of leading to a review of practice and provision of dedicated services
such as external cephalic version, with full information and availability to all women. 2
It is reassuring that the number of caesarean sections performed for maternal request
at that time was very low and it would be interesting to view the trend of this over
time. It is the suggestion from other countries such as the United Kingdom, that this
component is likely to remain relatively low. Obstetricians locally have had some
legal support that this is not a request they are obliged to respond to.
All centres should audit detailed maternity and perinatal outcomes, and indeed many
centres do so; however the data collection to allow this should occur in a standardised
way throughout New Zealand. This would allow for analysis of national trends and
comparisons between centres adjusted for casemix; thus providing a basis for
benchmarking.3,4
Two further studies in this issue of the Journal, relating to smoking (Butler et al;
URL: http://www.nzma.org.nz/journal/117-1206/1171) and genetic testing (Morgan et
al; http://www.nzma.org.nz/journal/117-1206/1178), highlight that women also need
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care prior to pregnancy to optimise the potential outcomes for themselves and their
offspring.
Prepregnancy counselling is the ideal time for preventive medicine in a wide range of
areas. General practitioners (GPs) are in a position to meet with possible parturients
prior to conception, and are more likely to be aware of the broader family health care
issues. It is the general practitioner who is most likely to facilitate appropriate genetic
or medical investigation/referral prior to the onset of pregnancy. This forward
planning enables information to be available so that prenatal diagnostic testing
options are available to women, if they wish to access them, and allows for
optimisation of certain medical conditions, such as diabetes, prior to (and in) early
pregnancy.
The figures in relation to the incidence of smoking in pregnancy and the poor
cessation rates in mothers of a Pacific birth cohort are echoed in what data we do have
available across other ethnicity’s in pregnant women in New Zealand.5 The
deleterious effects of smoking on pregnancy are well recognised. Current estimates
are that 1 in 3 pregnancies are exposed to smoking, however there is the potential to
aid smoking cessation leading up to and during pregnancy, and certainly initial figures
from the Smokechange programme are very encouraging with up to one-third of
women becoming smokefree.6,7
We can only hope that by largely excluding general practitioners from antenatal and
intrapartum care that they have not been alienated from contributing the medical
expertise, education, and referral base from which to help women prepare for
pregnancy in a complementary manner to the subsequent midwifery and obstetric
components of maternity services.
In conclusion, women within New Zealand should be able to have a high standard of
healthcare within pregnancy, particularly with the availability of an excellent GP
service, and the funded one-to-one care during maternity, with lead maternity carers
from midwifery and medical backgrounds linking together. A comprehensive national
perinatal database has long been called for to provide the data to inform health
practitioners and the public on maternal and perinatal outcome.8
This month saw the publication of the UK triennial maternal mortality report.9
Obstetricians within that country, and internationally, will look to that publication to
learn the lessons from these tragic outcomes and to incorporate the recommendations
ensuing from their analysis into their clinical policies and practice. Neither mortality
statistics (the most basic statistic to assess quality of care) or markers of morbidity
which may be a more robust marker of quality of care are satisfactorily collated
within New Zealand at present.
This data collection must be comprehensive, and to occur it will require adequate
funding. Similarly, we will only achieve the best outcomes for women and their
babies by accessing the strengths of all potential relevant healthcare workers involved
in the provision of maternity care. .
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Abstract
Aims The present study investigated (among mothers of a Pacific Island birth cohort)
the rates of smoking before, during, and after pregnancy as well as factors predictive
of smoking during pregnancy.
Methods Data were gathered as part of the Pacific Islands Families (PIF) Study. In
this study, mothers of a cohort of 1398 Pacific infants born in Middlemore Hospital,
Auckland during 2000 were interviewed when their infants were 6 weeks old.
Mothers were questioned about their maternal health, and lifestyle behaviours such as
cigarette smoking. Additional data were obtained from hospital records. Analyses
focused on 1365 biological mothers.
Results Overall, 339 (approximately one-quarter) of the mothers reported smoking
during pregnancy. 331 (76.1%) of the 435 smokers (before pregnancy) continued to
smoke during pregnancy, and eight mothers commenced smoking once pregnant.
Smoking rates for each trimester were 23.7% in the first, 21.0% in the second, and
20.4% in the third trimester of pregnancy, respectively. Multivariate analyses showed
that smoking was significantly associated with several factors, including indicators of
disadvantage and degree of westernisation.
Conclusions Greater efforts are needed to reduce smoking during pregnancy among
Pacific women. Findings can be used to inform public health policy and smoking
cessation programmes for Pacific families.
Cigarette smoking has been linked to serious health problems including respiratory
infections, asthma, cardiovascular disease, psychiatric disorders, cancer, and death. 1
For women, smoking carries the additional increased risk to reproductive health of
reduced fertility, early menopause, ectopic pregnancy, osteoporosis, cervical cancer,
infants of low birth weight, and stillbirth2,3—risks which many women are unaware
of.3
Smoking during pregnancy has been linked to a high prevalence of delivery
complications and morbidity for both mothers and infants,1,4 with numerous adverse
health consequences beyond birth for children including increased risk of sudden
infant death syndrome,5 respiratory illness,6 and hospitalisation with infectious
diseases.7 Taken together, these studies reinforce the need to reduce tobacco use,
particularly during pregnancy.
To better inform smoking cessation programmes, factors that characterise women
who smoke during pregnancy need to be identified. Smoking during pregnancy has
frequently been associated with markers of socioeconomic disadvantage such as
unemployment,2,8 low education, 2,9–11 low income,12,13 single marital status,8–10 rental
housing tenure,2 and younger maternal age.9,10,14
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The American Academy of Pediatrics Committee on Substance Abuse has suggested
that there is a need for information regarding tobacco use by different ethnic groups to
guide understanding of different smoking patterns, to aid in the development of
culturally appropriate interventions, and to evaluate their efficacy. 1
While not specific to pregnancy, data from the 1996 New Zealand Census indicated
that the prevalence of smoking for women is cause for concern with approximately
25% of European, 27% of Pacific, and 50% of Maori women aged 15–49 years
reporting to be smokers.15
As little is known about smoking behaviour during pregnancy among Pacific women
in New Zealand, the aim of the present study was to investigate the rates of smoking
before, during, and after pregnancy—and to identify factors predictive of smoking
during pregnancy among mothers of a birth cohort of Pacific infants.

Method
Data were collected as part of the Pacific Islands Families (PIF) Study, a longitudinal investigation of a
cohort of 1398 infants (11 pairs of twins) born at Middlemore Hospital, South Auckland, New Zealand
during the year 2000. Middlemore Hospital was chosen as the site for recruitment of the cohort as it has
the largest number of Pacific births in New Zealand and is representative of the major Pacific
ethnicities.
It was estimated that a cohort of 1000 would provide sufficient statistical power to detect moderate to
large differences after stratification for major Pacific ethnic groups and other key variables. Eligibility
criteria included having at least one parent who self-identified as being of Pacific ethnicity and a New
Zealand permanent resident. Thus, non-Pacific mothers were eligible for the study in cases where the
infant’s father was of Pacific descent. Detailed information about the cohort and procedures is
described elsewhere.16
Approximately 6 weeks after the birth of their child, Pacific interviewers, who were fluent in English
and a Pacific language, visited the mothers in their homes. Of the 1376 mothers, 1365 were biological
and 11 were foster or adoptive mothers. Eligibility criteria were confirmed and informed consent was
gained for participation in an interview and access to their Middlemore Hospital discharge record.
Mothers participated in 1-hour interviews in their preferred language concerning the health and
development of the child and family functioning. As part of this interview, mothers approximated how
many cigarettes they had smoked per day before pregnancy and during the three trimesters of
pregnancy. Current smoking behaviour was measured by the number of cigarettes smoked yesterday
(the day before the interview).
Data collected on a number of sociodemographic and pregnancy-related factors were double-entered
into the statistical software package SPSS (version 11.5.1). Univariate and multivariate logistic
regression procedures were employed to examine association between these factors and risk of
smoking during pregnancy. Responses based on the first-born twin for twin pairs were utilised in all
analyses.
Variables examined included age, whether born in New Zealand, marital status, ethnicity (selfidentified), education, English fluency (self-categorised), years in New Zealand, household income,
housing tenure, parity, other smokers in the home, whether pregnancy was planned, and attendance at
antenatal classes.
Cultural alignment was measured with an adaptation of the short version of the General Ethnicity
Questionnaire 17 which categorises a person’s alignment as either ‘high’ or ‘low’ towards mainstream
New Zealand way of life and customs in addition to being either ‘high’ or ‘low’ towards the Pacific
way of life and customs.
In the analyses, mothers were considered employed if they reported being in any paid employment
(part, full, or self employment).
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Results
Ninety-six percent (N=1590) of potentially eligible mothers of Pacific infants who
had been born between 15 March 2000 and 17 December 2000, gave consent to be
visited in their homes when the infant was 6 weeks old. Of the 1477 mothers
contacted and who met the eligibility criteria, 1376 (93.2%) agreed to participate in
the study. A more conservative recruitment rate of 87.1% would include mothers who
consented to contact and were (a) confirmed eligible, or (b) of indeterminable
eligibility due to inability to trace.
Of the 1365 biological mothers in the present study (1.7% gave birth to twins; n=23),
47.3% self-identified their major ethnic group as Samoan, 16.7% as Cook Island
Maori, 4.3% as Niuean, 21.0% as Tongan, 3.4% as Other Pacific (includes mothers
identifying equally with two or more Pacific groups, equally with Pacific and NonPacific groups or with Pacific groups other than Tongan, Samoan, Cook Island Maori,
or Niuean), and 7.3% as Non-Pacific. The mean (SD) age of mothers was 27.8 (6.1)
years; 80.4% were living together in married or defacto partnerships, 33.0% of
mothers were New Zealand born, and 27.5% had post-school qualifications.
Table 1 gives the number and proportion of women who smoked before pregnancy,
during each of the three trimesters of pregnancy, at any time during pregnancy, and
yesterday (current smokers). Of the 435 smokers before pregnancy, 331 (76.1%)
continued to smoke during pregnancy. McNemar Chi-squared tests (p<0.001) showed
a significant reduction in the number of smokers from before pregnancy to the period
during pregnancy. Eight mothers who reported not smoking before pregnancy
commenced smoking during their pregnancies.
Table 1. Numbers (N) of Pacific mothers smoking before, during, and after
pregnancy (N=1364)
Time period
Smoked before pregnancy
Smoked during the first trimester
Smoked during the second trimester
Smoked during the third trimester
Smoked at any time during pregnancy
Smoked yesterday

n
435
323
287
278
339
342

%
31.9
23.7
21.0
20.4
24.9
25.1

Table 2 shows the number of cigarettes consumed daily before and during the three
trimesters of pregnancy. Selecting those mothers who smoked both before pregnancy
and during the first trimester, and grouping cigarette doses into light (1–9) and
moderate/heavy (10 or more), McNemar Chi-squared tests (p<0.001) showed that
there was a significant reduction in the percentage of moderate/heavy smokers once
pregnant.
Similarly, tests comparing the third and first trimesters revealed a significant
(p<0.001) reduction in proportion of moderate/heavy smokers from the first to the
third trimester. Thus, the majority of moderate/heavy smokers continued to reduce
their daily cigarette intake throughout pregnancy.
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Table 2. Mean daily cigarette dose smoked by the sample of Pacific mothers
before, during, and after pregnancy
Time period
Before pregnancy

First trimester

Second trimester

Third trimester

Yesterday

Mean daily cigarette dose
1–9
10–19
20>
1–9
10–19
20>
1–9
10–19
20>
1–9
10–19
20>
1–9
10–19
20>

N
225
131
79
189
89
45
188
65
34
194
50
34
259
64
19

%
51.7
30.1
18.2
58.5
27.6
13.9
65.5
22.6
11.8
69.8
18.0
12.2
75.7
18.7
5.6

Table 3 lists variables examined for potential association with smoking during
pregnancy. For the categories within each variable the numbers and percentages of
mothers who reported smoking are given along with their respective univariate odds
ratio (95% CI) indicating likelihood of smoking during pregnancy.
Table 3: Numbers (row percentages) and Univariate Odds Ratios of smoking
during pregnancy by selected variables (N=1365)
Variable

Maternal variables
Age

NZ born
Marital status
Ethnicity

Education
(formal qualifications)

Category

<20 years
20–29 years
30–39 years
40> years
No
Yes
Partnered
Non- partnered
Samoan
Cook Island Maori
Niuean
Tongan
Other Pacific §
Non Pacific
None
Secondary school
Post-school
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Smoking during
pregnancy
N
%
within
category
49
188
98
4
164
175
231
108
116
90
27
41
22
43
143
93
103

(44.5)
(26.2)
(19.7)
(10.3)
(18.0)
(38.8)
(21.0)
(40.4)
(18.0)
(39.6)
(45.8)
(14.3)
(46.8)
(43.4)
(26.9)
(20.3)
(27.5)

Univariate Odds Ratio
(95% CI)

7.00
3.10
2.14
1.00
1.00
2.90
1.00
2.55
1.00
3.00
3.85
0.76
4.01
3.50
1.00
0.69
1.03

(2.33–21.01)†
(1.09–8.82)*
(0.74–6.14)

(2.25–3.73)‡
(1.92–3.38)‡
(2.15–4.18)‡
(2.22–6.67)‡
(0.52–1.12)
(2.19–7.36)‡
(2.24–5.47)‡
(0.52–0.93)*
(0.76–1.38)

Page 4
© NZMA

English fluency
Cultural alignment

Years in NZ

Employed prior
to pregnancy
Parity

Other variables
Household income
(annual)

Housing tenure

Lived with other
smokers during
pregnancy
Pregnancy planned
Attended antenatal
classes

No
Yes
Low NZ high Pacific
High NZ low Pacific
High NZ high Pacific
Low NZ low Pacific
0–5
6–10
>10
Yes
No
1
2–4
5>

51
288
47
161
56
74
24
22
292
180
159
87
202
47

(9.8)
(34.1)
(10.7)
(37.2)
(24.1)
(30.0)
(8.9)
(15.2)
(30.9)
(24.2)
(25.7)
(23.5)
(26.5)
(22.2)

1.00
4.76
1.00
4.96
2.67
3.59
1.00
1.84
4.60
1.00
1.09
1.00
1.18
0.93

>$40,000
$20,001–40,000
$0–20,000
Unknown
Owned or mortgaged
Private rental
State rental
Other (eg, boarding)
No
Yes

36
149
142
12
50
93
113
83
77
262

(22.6)
(21.1)
(31.4)
(25.5)
(20.3)
(28.3)
(23.3)
(27.3)
(11.7)
(37.1)

1.00
0.91
1.57
1.17
1.00
1.55
1.19
1.47
1.00
4.45

Yes
No
Yes
No

90
249
16
323

(17.7)
(29.1)
(14.3)
(25.8)

1.00
1.91
1.00
2.09

(3.46–6.57)‡
(3.46–7.11)‡
(1.74–4.09)‡
(2.39–5.39)‡
(0.99–3.41)
(2.96–7.15)‡
(0.85–1.39)

(0.88–1.57)
(0.62–1.39)
(0.61–1.38)
(1.03–2.39)*
(0.55–2.49)

(1.04–2.29)*
(0.82–1.73)
(0.99–2.20)
(3.35–5.90)‡

(1.46–2.50)‡
(1.21–3.60)†

NZ=New Zealand; *p<0.05; †p<0.01; ‡p<0.001; §Includes mothers identifying equally with two or more Pacific
Island groups, equally with Pacific Island and non-Pacific Island groups, or with Pacific Island groups other than
Tongan, Samoan, Cook Island Maori, or Niuean.

A multiple logistic regression analysis was undertaken to control for potential
confounding effects. Five demographic variables (maternal age, education, ethnicity,
marital status and household income) were initially forced into the model as control
variables and then all remaining variables in Table 3 were then submitted to a forward
stepwise procedure (p to enter=0.15 and p to remove =0.20).
Table 4 demonstrates that when adjusting for all other variables in the final model,
factors which were significantly associated with smoking during pregnancy (p<0.05)
were not being in a married or defacto relationship, being of Niuean, ‘Other Pacific’
or Non-Pacific ethnicity, being fluent in English and residing in New Zealand for
more than 10 years, a parity of two or more children, not attending antenatal classes,
and living with other smokers during pregnancy. Compared to no formal educational
qualifications, having secondary school qualifications reduced likelihood of smoking
during pregnancy (p<0.05).
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Table 4. Adjusted odds of smoking during pregnancy for variables attaining
significance || in a multiple logistic regression (n=1328)
Variable
Maternal variables
Social marital status
Ethnicity

Education
(formal qualifications)
English fluency
Years in NZ

Parity

Other variables
Attended antenatal
classes
Lived with other smokers
during pregnancy

Category

Adjusted odds ratio (95% CI)

Partnered
Non-partnered
Samoan
Cook Island Maori
Niuean
Tongan
Other Pacific a
Non Pacific
None
Secondary school
Post-school
No
Yes
0-5
6-10
>10
1
2–4
5>

1.00
2.41
1.00
1.45
1.95
0.71
2.59
1.83
1.00
0.54
0.71
1.00
2.71
1.00
1.88
2.76
1.00
1.67
1.92

Yes
No
No
Yes

1.00
2.36
1.00
4.56

(1.56–3.71)‡
(0.98–2.15)
(1.03–3.68)*
(0.46–1.11)
(1.26–5.33)*
(1.08–3.09)*
(0.37–0.77)†
(0.49–1.04)
(1.78–4.11)‡
(0.95–3.72)
(1.67–4.59)‡
(1.11–2.51)*
(1.06–3.46)*
(1.24–4.49)†

(3.31–6.28)‡

*p<0.05; †p<0.01; ‡p<0.001; §Includes mothers identifying equally with two or more Pacific Island groups,
equally with Pacific Island and non Pacific Island groups, or with Pacific Island groups other than Tongan,
Samoan, Cook Island Maori, or Niuean; || Factors included in the final model but not reaching significance were
maternal age and household income.

Discussion
The present study shows that smoking, particularly during pregnancy, continues to be
a substantial public health problem requiring greater attention. 435 (31.9%) mothers
reported smoking before pregnancy, 339 (24.9%) mothers reported smoking during
pregnancy, and by 6-weeks post-birth, 342 (25.1%) mothers reported that they were
current smokers. The proportion of pre-pregnancy smokers in the study was slightly
higher than the 27% recorded nationally for Pacific women in the 1996 Census.18
In concordance with a recent New Zealand study, 13 and in contrast to others who
reported 36%–46% of smokers ceased smoking during pregnancy, 10,19 less than a
quarter of smoking women in our study stopped during their pregnancy and a small
number even started smoking at this time.
The rate of smoking during pregnancy recorded in our study was higher than some
recent international comparisions of 11%–16%,14,19,20 but in line with those reporting
the prevalence of maternal smoking to be in the 20%–30% range,10,11 including
New Zealand research conducted approximately 10 years ago in which 23.6% of
Pacific mothers smoked during pregnancy compared with 33.2% for the whole
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population sampled.9 In addition, inspection of smoking rates by trimester show
similarities to that reported in a 1997 Christchurch study. 21
In the present study, 23.7% smoked in the first, 21.0% in the second, and 20.4% in the
third trimester of pregnancy. Smoking rates for the Christchurch study were 26.8%,
25.0%, and 23.0% for the first, second and third trimesters, respectively. 21 While
small fluctuations over time have been observed, the smoking rates during pregnancy
have remained fairly stable at approximately 30% for 20 years.22
Heavy smoking has been classified as smoking over 10 cigarettes3, 9 or in some
studies, over 20 cigarettes daily.12,19,20 Examination of cigarette consumption in the
present study showed (overall) 48.3% of smokers consumed more than 10 cigarettes
daily before pregnancy, signifying an almost even split between light smokers (1–9
cigarettes per day) and moderate-to-heavy smokers (10> cigarettes per day) among
Pacific women.
However, by the third trimester, a reduction in numbers of heavy smokers was
observed with 30.2% of smokers consuming over 10 cigarettes daily. These figures
are similar to those observed in the New Zealand Plunket National Child Health
Study, where Pacific mothers were considered lighter smokers than other ethnic
groups with only 36% of Pacific mothers smoking more than 10 cigarettes daily
compared to 71% of Maori mothers.9
Overall, mothers reduced tobacco intake once pregnant. Whether this was due to a
conscious decision to reduce harm to the foetus or for other reasons is not known.
Other researchers have also found that mothers tend to reduce their cigarette intake
once pregnant 12,23 but significant numbers of mothers subsequently relapse in the
months following birth. 12 Nevertheless, unlike complete cessation, reducing cigarette
smoking may not eliminate all risks to the infant.24
After controlling for confounding factors, two markers of socioeconomic
disadvantage (non-partnered marital status and low education) were significantly
associated with smoking during pregnancy. These findings provide some support for
the suggestion that smoking is associated with socioeconomic determinants of health,
that smokers are a high-risk group from multiple perspectives,14 and that smoking
may be a coping mechanism for stressful life circumstances.10
In line with earlier research, 8-10,14 not being partnered (not married or in a defacto
relationship) increased the odds of being a maternal smoker compared to being
partnered. As identified previously, 2,9,10 those with no formal educational
qualifications were more likely to be smokers than those with secondary school
qualifications. Low education may be a reflection of inferior knowledge regarding the
deleterious consequences of smoking during pregnancy. 11
In contrast to others,8,12 multivariate analyses showed that household income and
employment status did not exert any independent influence on smoking status.
Similarly, no independent influence on smoking status was observed for maternal age.
This finding differs to that frequently seen in other9,10,14 but not all8,11 previous
research.
Ethnic group differences were found in the present study with Niuean, Other Pacific
and Non-Pacific mothers being more likely to smoke than their Samoan counterparts.
Indicators of greater exposure to Westernisation also predicted smoking status.
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Mothers residing in New Zealand for more than 10 years were more likely to be
smokers than newer migrants. Similarly, a larger proportion of mothers fluent in
English smoked during pregnancy compared to mothers not fluent. An Australian
study containing a high proportion of non-English speaking mothers, also observed
differences between ethnic groups, and found those mothers from English speaking
backgrounds were more likely to smoke than those from non-English backgrounds.8
In concordance with previous research, 2,9 higher parity increased likelihood of
smoking. Smoking may be used to relieve stress associated with the demands of
caring for more than one child, particularly for mothers with low psychosocial
resources.10 Alternatively, motivation to quit smoking in the most recent pregnancy
may have been reduced if no obvious detrimental health outcomes were observed in
previous pregnancies.
Non-attendance at antenatal classes was associated with a two-fold increase in odds of
smoking during pregnancy. Antenatal class attendance in this cohort is low (8%) with
a considerable proportion of first time mothers not attending.25 Poor utilisation of
antenatal classes may indicate a lack of awareness surrounding health issues,
signifying the importance of reaching this group.
The behaviour of partners and other family members can influence the smoking
behaviour of pregnant women, 2 with those living with smoking partners13,23or
exposed to passive smoke by others at home or at work10 being less likely to stop
smoking. For mothers in this study, living with at least one other smoker more than
quadrupled the likelihood of smoking during pregnancy. Thus, despite a lack of
success with some interventions aimed at enhancing partner support to improve
smoking cessation, 26 it is clear that the smokefree message needs to extend beyond
childbearing women.
Interpretation of findings should be made recognising possible limitations. The
measurement of smoking status was based on use during a specific timeframe, thus
data regarding non-smokers may also include ex-smokers. It is not known whether
characteristics of ex-smokers in the present study would differ markedly from nonsmokers or whether this may have had any influence on the relationships observed
between smoking status, sociodemographic factors, and other variables. The reliance
on mothers’ reports may have underestimated smoking behaviour so the possibility of
reporting bias cannot be ruled out. However, studies (that have compared the use of
self-report versus biomarkers of cigarette consumption) have shown self-reports to be
an accurate measure of smoking status,27,28 although, measures of dose may be underreported.28
Furthermore, reporting bias in the present study is likely to be minimal given that
smoking questions formed only a small part of the overall interview content and that
interviewers were not health workers. Despite the possibility of some under-reporting
of cigarette dose, our data provide an estimate of patterns of consumption throughout
pregnancy that can be further explored in additional research.
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In conclusion, for mothers of Pacific infants in New Zealand, the present study
showed that:
•

Smoking rates during pregnancy remain high (24.9%),

•

Over three-quarters of smoking women continued to smoke once pregnant, and

•

Several factors were associated with a greater likelihood of smoking during
pregnancy.

Factors identified as associated with smoking during pregnancy can be used to better
target mothers for smoking cessation programmes. As smoking has many adverse
health effects, which are potentially dose-related and cumulative during pregnancy,
stopping smoking as early as possible is desirable and to be encouraged.29 For those
mothers who are not motivated or unable to quit, education on ways to reduce
possible harm to infants should be a priority. 30 Furthermore, studies suggest that good
smoking hygiene, such as not smoking in the same room as the infant, require greater
attention. 31,32
The link between smoking and negative health consequences, including respiratory
illness,1 is widely accepted. Smoking is a preventative risk factor for serious illness
and places a significant economic burden on society through additional healthcare
expenditure.4,33 Thus, greater emphasise should be placed on disease prevention to
reduce the health, social, and economic burden caused by smoking.
Consideration of how to prevent women from taking up smoking is of extreme
importance and is likely to require a multifaceted approach. 19,26 As conventional
programmes may not appeal to or work for Pacific women, barriers to becoming
smokefree warrant further in-depth investigation, and cessation programmes designed
specifically for Pacific women are urgently needed.
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Abstract
Aim This study aims to identify the relationship between socioeconomic deprivation
and cervical cancer incidence in New Zealand.
Method A 10-year cohort of cervical cancer cases was identified from the populationbased New Zealand Cancer Registry. The New Zealand Deprivation Index
(NZDep96) is a validated census-based measure of material and social deprivation in
geographically defined small-population groups. Incidence rates of cervical cancer
were correlated with socioeconomic deprivation.
Results There were 2629 new registrations of cervical cancer from 1988 to 1998. A
positive association was found between socioeconomic deprivation and incidence
rates of cervical cancer. Women living in the most socially and materially deprived
areas of New Zealand were more than twice as likely to develop cervical cancer than
women living in socially and materially advantaged areas.
Conclusion Greater socioeconomic deprivation is associated with an increased
incidence of cervical cancer in New Zealand. The link between socioeconomic
deprivation and cervical cancer incidence is likely to be complex. The identification
of modifiable factors in cervical screening uptake in areas of socioeconomic
deprivation should be a research priority.
The two-fold aims of the National Cervical Screening Programme (NCSP) are to
reduce the incidence and mortality of cervical cancer in New Zealand women. 1 The
New Zealand Ministry of Health has also highlighted a further overarching aim of
health care, which is to identify and reduce inequalities in health outcomes.2,3
Although there has been intense political and community interest in cervical cancer
(Cartwright 1988 and Duffy 2001)4,5 it is interesting to note that there have been
relatively few publications in the medical literature regarding cervical cancer
outcomes in New Zealand women. Early work (two decades ago) identified differing
trends in the risk of cervical cancer in older and younger women. Age-specific rates in
older women were declining, but younger women were showing a marked increase in
incidence rates.6 Subsequent mortality and incidence rates of cervical cancer,
especially for women in earlier birth-cohorts, have fallen. 7 These changes reflect the
introduction of cervical screening into New Zealand. More recent publications have
focused on NCSP audit cycles.8
This paper aims to identify the relationship between socioeconomic deprivation and
the incidence of cervical cancer (for the purpose of informing and developing
improved strategies for increasing cervical screening uptake amongst social groups
where cervical cancer incidence may be highest).
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Method
All cases of invasive cervical cancer for the period 1988 to 1998 were identified from the New Zealand
Cancer Registry. Cancer variables used in this study were tumour site, year of registration, and the age
of each woman. The New Zealand Health Information Service (NZHIS) is custodian and guardian of
the national Cancer Registry, and is required by law to register all diagnoses of invasive cancer in New
Zealand—the type of cancer and demographic details are recorded.
Laboratories have a legal obligation to notify cases of cancer to the Cancer Registry. This was
legislated for in 1994, and (prior to that) the Registry relied on voluntary notification. Unlike certain
other cancers, for which there was a marked increase in registered incidence after the introduction of
compulsory notification, the registration rate for cervical cancer changed by only –0.9% between 1993
and 1994,9 implying that excellent notification already existed. In addition to laboratory notification,
the Cancer Registry reviews death certificates, post mortem reports, coroners’ certificates, and both
public and private hospital discharge information.
The tool chosen to measure socioeconomic deprivation is the New Zealand Deprivation Index, or
NZDep96.10 This index combines nine variables that reflect social and material deprivation from the
1996 Census of Populations and Dwellings (Table 1). A score is calculated for each ‘meshblock’ in
New Zealand. A meshblock is a geographically defined unit containing a median of 90 people.

Table 1. NZDep96 variables from the 1996 Census of Population and Dwellings
NZDep96 Variables
Communication - no access to a telephone
Income - aged 18-59y receiving a means tested benefit
Employment - aged 18-59y unemployed
Income - equivalised household income below defined threshold
Transport - no access to a car
Support - aged <60y living in a single parent family
Qualifications - aged 18-59y without any qualifications
Owned home - not living in own home
Living space - living below equivalised bedroom occupancy threshold
The NZDep96 score from 1 to 10 divides New Zealand into deciles; for example, a score of 10
indicates that the meshblock is in the most-deprived 10% of areas in New Zealand. Because each
meshblock contains a median of only 90 people, NZDep96 allows a detailed map of the distribution of
socioeconomic deprivation in New Zealand to be built. NZDep96 was developed nationally, and has
been validated in the New Zealand setting.11 It provides a readily useable and comprehensive measure
of socioeconomic position. Occupational class measures alone are problematic in a study such as this
because they can only be applied to those in the formal labour force and not to the unemployed, homemakers, or the retired.
As Cancer Registry ascertainment of accurate ethnicity status has been variable, ethnicity data was not
incorporated in this study.
Reasons for suboptimal ethnicity data have been:
•

Firstly, that it was not legally possible for the Cancer Registry to utilise highly stringent censusbased ethnicity data, and

• Secondly, historical methods of ethnicity data capture were not robust.
More recently information from death certificates, the cervical screening register, and private and
public hospital discharge data have been used. These sources are more robust, but still not as reliable as
census data.
The residential address of each incident case was matched to the respective NZDep96 meshblock code
to yield an NZDep96 score; anonymity of individual patient identifiers was preserved during this
process. Female population data were obtained from the New Zealand Statistics estimation of
population at December 31 annually.12 Age-standardised incidence rates were calculated and adjusted
to Segi’s world population. Analyses were carried out using SAS v8.2 software.
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Results
From 1988 to 1998 in New Zealand there were 2629 new registrations of invasive
cervical cancer (Table 2). The crude-incidence rate declined significantly over the
study period (p<0.001), and age-standardised rates reflect this. Cases ranged from 17
to 96 years of age, with the median being 47 years and the interquartile range being
37 to 62 years (Figure 1). Cases of invasive cervical cancer occurring under the age of
20 years were rare. In the 10-year study period there were only four histologically
confirmed cases. Three of these were microinvasive early stage tumours eligible for
surgically curative treatment.
Table 2: Annual incidence of cervical cancer in New Zealand, 1988–1998
Year

Female population

Number of cases

Crude incidence rate
per 100 000 women

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

1 695 500
1 710 100
1 728 500
1 778 800
1 796 000
1 818 200
1 843 300
1 871 500
1 898 400
1 917 900
1 930 800

281
247
251
275
225
226
218
237
220
223
224

17.2
14.9
14.9
16.1
13.0
12.8
12.2
13.1
12.0
11.9
11.8

Age-standardised
incidence rate
per 100 000 women
15.1
12.8
12.9
13.7
11.0
10.9
10.1
10.5
10.0
9.3
9.6

Figure 1: Age distribution of cervical cancer cases in New Zealand, 1988–1998

An association was found between NZDep96 score and both crude and agestandardised incidence rates of cervical cancer (Figure 2). There was a significant 2.5fold increase (95% CI 2.3-2.8) in crude incidence rates between NZDep96 groups 1
and 10. Women dwelling in the least deprived geographical areas had a crude
incidence rate of 6.6 per 100,000 women, and women dwelling in the most deprived
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geographical areas had a crude rate of 15.1 per 100,000 women. Age-standardised
incidence rates increased 3.0-fold, from 5.1 per 100,000 women dwelling in the least
deprived areas to 15.4 per 100 000 women in the most deprived geographical areas.

Incidence rate per 100 000 women

Figure 2. Cervical cancer incidence and socioeconomic deprivation in
New Zealand, 1988–1998
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When stratified by decade of age, the relationship between non-adjusted
incidence and level of deprivation was most apparent in women aged 30 to 69
years. The association was less apparent in women aged above 70 years, and
appeared non-existent in women below 30 years of age (Figure 3).
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Figure 3. Cervical cancer incidence and socioeconomic deprivation by age
decades; New Zealand, 1988–1998
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Discussion
This study explores the relationship between socioeconomic deprivation and the
incidence of cervical cancer in New Zealand. We demonstrated that (from 1988 to
1998) there is a statistically significant and positive association between increasing
incidence of cervical cancer and increasing socioeconomic deprivation, as measured
by a validated national deprivation index: NZDep96.
These findings are consistent with other published accounts of cervical cancer. A
relationship between cervical cancer and socioeconomic position has been recognised
since the 1950s. For example, the Cardiff Cervical Cytology Study demonstrated
twice the prevalence of cervical cancer in social classes IV and V compared with
social classes I and II,13 and a population-based study of cervical cancer in Sheffield
showed that electoral wards with more residents in social classes IV and V also had a
greater incidence of cervical cancer.14
In addition, detailed work by Carstairs and Morris identified twice the rate of cancer
of the cervix in the most deprived group of the Scottish population, compared to the
most affluent group.15 Similarly, Lamont et al showed nearly three times the agestandardised incidence rate of cervical cancer in the most deprived areas compared to
the most affluent areas in the West of Scotland.16
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Links between socioeconomic deprivation and other diseases have been observed in
New Zealand. Higher levels of deprivation are associated with a wide-range of
adverse outcomes such as total mortality, lung cancer incidence, diabetes, rheumatic
fever, ischaemic heart disease, and complications of pregnancy. 11
The association demonstrated in this study between cervical cancer incidence and
socioeconomic deprivation most likely relates to inequitable cervical screening
uptake. It has been shown that the incidence of cervical cancer was relatively stable
until the introduction of the National Cervical Screening Programme in 1990, and has
been decreasing since.3
This study confirms that the greatest discrepancies in cervical cancer incidence occurs
between women living in areas of high and low deprivation who fall into the
screening program target ages (20–70 years of age), with the most marked inequities
occurring in older age groups. These findings are consistent with an earlier New
Zealand report that linked low household income with suboptimal smear uptake.20
The achievement of optimum screening uptake in older women (who live in sociallydeprived areas) has challenged screening programs in all developed countries.
Specifically, there are likely to be modifiable factors discouraging women residing in
areas of socioeconomic deprivation from accessing cervical screening. Identification
and modification of these factors may lead to a further reduction in the incidence of
cervical cancer, however, and should be a research priority in New Zealand.
The relationship between socioeconomic deprivation and cervical cancer incidence is
not apparent in woman under 30 years old (Figure 3). Although the data are limited,
they suggest that either the benefit of cervical screening is limited in younger women,
or that current levels of screening uptake in younger New Zealand women is optimal
(greater than 85%). There is a paucity of census-based New Zealand data examining
screening uptake.
Evidence from the United Kingdom suggests that screening young women may not be
as effective in reducing incidence of cancer. Using screening histories of women with
frankly invasive cervical cancer and women without cancer as controls, Sasieni et al
found that cervical screening in women aged 20–39 years of age was less effective
than screening in older women.17 Indeed, the benefits and costs of screening women
less than 30 years of age deserve further investigation.
Although cervical screening uptake is the most likely explanation for the association
between cervical cancer incidence and socioeconomic deprivation, other possibilities
could be considered such as a differential prevalence of oncogenic human
papillomavirus (HPV), patterns of sexual behaviour, smoking status, and ethnicity.
HPV has been found in virtually all cases of cervical carcinomas and it is now
accepted that oncogenic HPV is the cause of cervical cancer.18 There is no evidence
that the prevalence of oncogenic HPV is greater amongst women of low
socioeconomic status, but subtype clusterings may vary in individual populations.
Sexual behaviour and cervical cancer occurrence has become an unpopular research
agenda.21 It is likely that the molecular epidemiology of HPV reflects population
sexual behavioural patterns, and detailed research in New Zealand may facilitate the
introduction of a HPV vaccine. Cigarette smoking is more common in areas of
increased socioeconomic deprivation in New Zealand, and more common in women
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who develop cervical cancer. However the association between smoking and
increased socioeconomic deprivation is weaker in older in women (in contrast to the
association between cervical cancer incidence and deprivation), therefore smoking is
unlikely to explain the findings of this study. 19
Ethnicity and sexual behaviour may also be confounding factors. This study was not
able to assess the association between ethnicity, cervical cancer incidence and
socioeconomic deprivation due to the lack of robust ethnicity data.
The strength of this study lies in its population-base, simple design, and use of a
robust validated research tool. Unfortunately, accurate and complete data on ethnicity,
clinical stage of disease, smoking status, or cervical smear history were not readily
available. Explanations for the observed inequities between women residing in areas
of low and high socioeconomic deprivation are constrained by the lack of cancer
registry links with census and clinical datasets. There exists the potential to improve
data utilisation through linkage of the National Cancer Registry to census-based data,
screening programmes and clinical datasets; currently the New Zealand Health
Information Service (NZHIS) is exploring linkage in ways to enhance meaningful
outcome measurement of cervical screening activity.
In summary, this study reports a significant association between New Zealand
cervical cancer incidence and socioeconomic deprivation (as measured by the
NZDep96 deprivation index). The reasons why this strong association exists are not
currently clear, but inequitable access to the National Cervical Screening Programme
could partly explain this finding.
Research examining the relationship between cervical screening uptake and
socioeconomic deprivation is warranted. Such research is required to inform accurate
targeting of National Cervical Screening Programme resources.
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Abstract
Background This study reports on a large cross-sectional study of violence against
women in New Zealand, and outlines the health consequences associated with
intimate partner violence (IPV).
Methods The study population was women aged 18–64 years in Auckland and north
Waikato. A population-based cluster-sampling scheme was used, with face-to-face
interviews with one randomly selected woman from each household. Analyses
included calculation of prevalence rates and logistic regression models to determine
associations.
Results The overall response rate was 66.9%, n=2,855. Fifteen percent of participants
in Auckland and 17% in the north Waikato reported at least one act of physical
violence inflicted by non-partners in their lifetime. Sexual violence by non-partners
was reported by 9% and 12% of women in Auckland and Waikato respectively.
Among ever-partnered women, 33% in Auckland and 39% in Waikato had
experienced at least one act of physical and/or sexual violence by an intimate partner.
Victims of IPV were two times more likely to have visited a healthcare provider in the
previous 4 weeks. IPV was significantly associated with current health effects,
including: self-perceived poor health, physical health problems (eg, pain), and mental
health problems (eg, suicide attempts).
Conclusion The high prevalence of violence and its pervasive association with a wide
range of physical and mental health effects suggest that it warrants consideration as a
significant factor underpinning ill-health in women. Prevention efforts must
concentrate not only on reducing the perpetration of violence against women, in
particular IPV, but also on developing and sustaining appropriate responses to victims
of violence within the health system.
Internationally, violence has become recognised as a significant contributor to illhealth. 1 In New Zealand (NZ), this recognition has been accompanied by significant
policy attention. Reducing violence in interpersonal relationships is a priority
objective of the NZ Health strategy;2 and the Ministry of Social Development is
working on implementing Te Rito, a family violence prevention strategy. 3
While these documents are framed to recognise the multiple types of violence, both
documents recognise that a significant proportion of violence is directed at women,
and that much of this violence occurs in the context of intimate relationships.
Furthermore, these policy initiatives have been driven by health consumers’
recognition of the importance of addressing physical and sexual violence as a high
priority for health gain,4 by international research documenting the health
consequences of violence,5 lobbying from non-governmental organisations (NGOs),
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and by NZ studies suggesting that intimate partner violence is likely to be highly
prevalent within NZ. 6
The present study reports on the conduct of a large-scale, population-based study of
NZ women, using an internationally standardised questionnaire. It documents lifetime
prevalence of violence against women, and outlines some of the health consequences
associated with violence by intimate partners.

Methods
Questionnaire development/translation—The base questionnaire was developed by the Core
Technical Team of the WHO Multi-Country Study on Violence Against Women, following extensive
review of the literature and consultation with experts.7 The 13-domain questionnaire was reviewed by
experts within NZ (researchers, governmental representatives, Maori advisers, and advocates), who
suggested minor modifications to increase its appropriateness for the NZ context. The revised
questionnaire, with 302 possible items, was pilot tested to determine its understandability and
acceptability by NZ respondents. As Mandarin/Cantonese speakers were the largest group who could
not complete the questionnaire in English, the questionnaire was translated into Simple Chinese.
‘Intimate partners’ included male current or ex-partners that the women were married to or had lived
with, or current regular male sexual partners. Physical violence was defined as having been slapped or
had something thrown at them which could hurt them—or having been pushed, shoved, or had their
hair pulled (grouped as ‘moderate violence’ for later analyses); and those who had been hit with a fist
or something else, had been kicked, dragged, or beaten up, had been choked or burnt on purpose, or
been threatened with (and/or had used against them) a gun, knife, or other weapon (termed ‘severe
violence’ in later analyses).
Sexual violence was defined as having experienced one or more of the following acts: being physically
forced to have sexual intercourse when the woman did not want to; having sexual intercourse because
she was afraid of what her partner might do, or being forced to do something sexual that she found
degrading or humiliating. The SRQ is a validated instrument used to screen for emotional distress.8 At
the conclusion of the interview, all respondents were asked ‘I have asked you many difficult things.
How has talking about these things made you feel?’
Study population—The study population was women aged 18–64 years, who were usually resident in
Auckland or one rural region (north Waikato), and who resided in private homes.
Study location—The Auckland urban area was defined by the Territorial Authority Units (TLAs):
Auckland City, Manukau City, Waitakere City, North Shore City. The Waikato area consisted of the
four TLAs: Hauraki, Matamata-Piako, Waikato, and Waipa Districts.
Sampling strategy—A population-based cluster-sampling scheme with a fixed number of dwellings
per cluster was used. The target sample size was 1480 in each region (2,960 total), based on a
prevalence estimate of 15%, an 80% response rate, and design effect of 1.5. Meshblocks were the
primary sampling units (PSUs), and were used to provide starting points for the selection of
households. The probability that a PSU was included was proportional to the number of dwellings in
that PSU. The starting point consisted of a randomly selected street and street number within each
PSU, provided by Statistics NZ. Interviewers approached (using a predetermined procedure) 10
households in each PSU, beginning from the designated starting point
In Auckland, interviewers approached every 4th house, in the Waikato interviewers approached every
2nd house. Non-residential and short-term residential properties were excluded from the count. In
households with more than one eligible respondent, one woman was randomly selected, for safety and
confidentiality reasons. If the woman selected was available to talk, consent was sought and an
interview arranged, otherwise contact details were obtained and further attempts made to set up an
interview.
The households visited and the outcomes of all visits were recorded. To maximise the chance of
obtaining an interview, a minimum of three return visits were made to each household at different
times on different days. In practice, some interviewers made up to nine repeat visits.
Data management—All questionnaires were checked for completeness, and participants were recontacted to obtain missing data. All data were double-entered in the Epi-Info software application,
checked, and corrected if necessary.
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Analyses—The sampling scheme was taken into account in all analyses (by using survey procedures in
SAS v9 software). Prevalences are presented with 95% confidence intervals, and are presented
separately for the two study locations—because sampling was representative of those regions, rather
than representative of New Zealand as a whole.
Logistic regression models (including age, NZDep2001, ethnicity, educational status, household
income, and location) were used to investigate the association between lifetime physical violence and
health outcomes. Interactions between the location and violence were investigated to see whether the
effect of violence on the outcome differed for the two locations. (Except for hospitalisation, this was
not found to be so, and the data were analysed with the main effect of location included in the model.)
For analyses related to association between intimate partner violence and health, ever-partnered
respondents were grouped into three levels:
•

Those women who had experienced ‘no’ physical violence,

•

Those women who had experienced ‘moderate’ physical violence, and

• Those women who had experienced ‘severe’ physical violence.
Safety and ethical considerations—The safety of respondents and interviewers, and the
confidentiality of information, were important considerations in the collection of these data. All
interviews were conducted in private (no children over the age of 2 years were present), and all
participants, regardless of whether they disclosed abuse or not, were provided with a list of support
agencies. In addition, ethical and safety recommendations for research on intimate partner violence
(developed by the World Health Organization [WHO], and approved by The Scientific and Ethical
Review Group of the UNDP/UNFPA/WHO/World Bank Special Programme of Research,
Development and Research Training in Human Reproduction) were strictly followed as part of the
conduct of the present study.9 Ethics approval was granted by the Human Subjects Ethics Committee of
the University of Auckland (Ref number: 2002/199).

Results
In total, 6,174 addresses were selected. Of these addresses, 57 did not have a dwelling
(ineligible pre contact). 784 (12.8%) of households refused to participate—or
indefinitely postponed, did not speak English or Mandarin/Cantonese, or were unable
to be contacted. Of the remaining 5,333 houses, 1563 did not have eligible women
(ineligible post contact).
From the 3,770 households with eligible women, 2,855 women aged 18–64 years
were interviewed. In Auckland, 1,411 interviews (98%) were conducted in English,
and 29 (2%) were conducted in Mandarin or Cantonese. All interviews in north
Waikato were conducted in English. An 88.3% household response rate, and 75.8%
eligible woman response rate was obtained, resulting in an overall response rate of
66.9%.
Table 1 presents demographic characteristics of New Zealand, its regions, and the
sampled area. It indicates that the distribution of ages in our sample differed slightly
from the population. This distribution is an artefact of the sampling strategy, in which
only one woman per household was selected. Sample percentages for the older age
groups, ethnicity, and marital status were comparable with the regional distributions.
At least one act of physical violence inflicted by non-partners in their lifetime was
reported by 15% of participants in the Auckland area and 17% in north Waikato,
while sexual violence by non-partners was reported by 9% and 12% of women in
Auckland and north Waikato respectively (Table 2).
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Table 1. Demographic characteristics of females in New Zealand, its regions, and
the sampled area
Variable
Age (years)
20– 24

NZ females aged
20–64 years 10
%
10.8

25– 34

24.7

35– 44

27.0

45– 54

22.2

55– 64

15.2

Ethnicity
Maori

14.6

Pacific Island

6.4

Asian

6.8

European & Other

80.1

Marital Status 12
Legal spouse
Partnered
Separated/Divorced
Widowed

53.0
14.4
9.8
2.3

TLA populations; females
aged 20–64 years 11
%
AKL: 12.1
WAI: 8.2
AKL: 27.1
WAI: 23.2
AKL: 26.8
WAI: 28.8
AKL: 20.8
WAI: 23.3
AKL: 13.2
WAI: 16.6

Survey sample; females
aged 20–64 years
%
AKL: 9.4
WAI: 5.1
AKL: 25.7
WAI: 18.9
AKL: 31.9
WAI: 31.7
AKL: 19.9
WAI: 27.0
AKL: 13.1
WAI: 17.3

AKL: 9.1
WAI: 15.6
AKL: 12.4
WAI: 1.1
AKL: 16.2
WAI: 1.8
AKL: 62.4
WAI: 81.6

AKL: 11.0
WAI: 15.7
AKL: 12.9
WAI: 0.3
AKL: 11.1
WAI: 0.7
AKL: 65.0
WAI: 83.3

NA
NA
NA
NA

60.2
15.2
12.5
2.1

NA=not available; NZ=New Zealand; AKL=Auckland; WAI=Waikato.

Table 2. Physical and sexual violence by non-partners reported by all women*
Violence type

Beaten or physically mistreated
Sexual Assault

Auckland (n=1,436)
Lifetime
% (95% CI)
15.2 (13.1–17.3)
9.2 (7.6–10.9)

North Waikato (n=1,419)
Lifetime
% (95% CI)
16.6 (14.4–18.7)
11.7 (10.0–13.5)

*Greater than or equal to 15 years old.

Of the 2,855 women who completed the full questionnaire, 2,744 were ever partnered
and 111 had never had partners. Of the 2,744 women who were ever partnered, 67 did
not have current partners but did have(in the past) a male partner they did not live
with. Three cases had missing data related to the partner status. As a result, we report
data from a total sample of 2,674 ever partnered women.
Thirty-three percent of participants in Auckland, and 39% in north Waikato, reported
that they had experienced at least one act of physical and/or sexual violence by an
intimate partner in their lifetime. Experience of physical and/or sexual violence by an
intimate partner within the previous 12 months was reported by approximately 5% of
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respondents (Table 3). Of those who had experienced moderate or severe physical
violence, 42.4 % (n=362), had also experienced sexual violence.
Table 3. Prevalence of intimate partner violence reported by ever partnered
women
Violence type

Physical IPV
-Any
-Moderate
-Severe
Sexual IPV
Physical and/or
sexual

Auckland (n=1,309)
Lifetime
Past 12 months
% (95% CI)
% (95% CI)
30.2 (27.3–33.1)
11.3 (9.3–13.3)
18.9 (16.3–21.4)
14.1 (11.9–16.3)
33.1 (30.1–36.2)

5.3 (4.0–6.6)
2.6 (1.6–3.5)
2.8 (1.7–3.8)
2.1 (1.2–3.0)
5.7 (4.3–7.0)

Waikato (n=1,360)*
Lifetime
Past 12 months
% (95% CI)
% (95% CI)
34.4 (31.7–37.1)
11.1 (9.4–12.8)
23.4 (20.9–25.9)
19.9 (17.7–22.2)
38.8 (35.9–41.6)

(3.3–6.2)
1.4 (0.7–2.1)
3.4 (2.0–4.7)
1.5 (0.7–2.4)
5.4 (3.8–6.9)

*5 women chose not to answer questions on IPV (intimate personal violence).

Compared with women who had not experienced physical violence by a partner,
women with a lifetime experience of moderate or severe physical IPV were
significantly more likely to have consulted a healthcare provider within the previous 4
weeks because they themselves were sick. Of these women, 75% had consulted a
general practitioner, and 16% had consulted a pharmacist.
In Auckland, women who had experienced severe violence were more than twice as
likely to have been hospitalised within the previous 12 months compared with women
who had not experienced any physical violence (Table 4).
Compared with women who had not experienced physical violence by a partner,
women who had experienced moderate physical violence were over 2.5 times more
likely to report current symptoms of emotional distress and suicidal thoughts in their
lifetime, while women who had experienced severe physical violence were almost 4
times more likely to report these effects.
Suicide attempts were also more common for those who had experienced physical
IPV compared with those who had not (moderate violence: 3 times more likely;
severe violence: almost 8 times more likely) (Table 5).
Lifetime experience of intimate partner violence was significantly associated with a
range of current (within the past 4 weeks) effects on health, including: self-perceived
poor health, problems with activities of daily living, and other physical health
indicators. A ‘dose-response’ effect was noted, with women who reported
experiencing more severe physical violence by an intimate partner having stronger
risks of current ill-health than women who experienced moderate physical violence by
an intimate partner. However, even the group who had reported experiencing
‘moderate’ physical violence were at significantly elevated risk of health problems,
compared with women who had not experienced physical violence by an intimate
partner (Table 6).
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Table 4. Women who had contact with healthcare professionals, or were
hospitalised
Variable

Consulted
health
professional
in last 4
weeks

Been in
hospital in
last 12
months

Been in
hospital in
last 12
months

Level of
physical
violence*
No physical
violence
Moderate
violence
Severe
violence

N

%

OR (95%CI) from
logistic regression†

1814

29.8

1

299

36.2

1.34 (1.01–1.78)

554

44.5

1.86 (1.47–2.36)

No physical
violence
Moderate
violence
Severe
violence

916

Auckland
6.1

No physical
violence
Moderate
violence
Severe
violence

893

P value from
logistic
regression

<0.0001

1

148

6.1

1.02 (0.43–2.41)

244

17.5

2.28 (1.45–3.57)

North Waikato
9.2

0.001

1

151

12.7

1.37 (0.76–2.47)

310

13.8

1.17 (0.74–1.84)

0.5

* ‘No physical violence’ group contains a small proportion of women who had experienced sexual violence
(n=101, 5.6%); †Logistic regression models included age, NZDep2001, ethnicity, educational status, household
income. Model for “consulted health professionals in last 4 weeks” also included location.

Table 5. Mental health effects of violence on women
Variable

Suicidal
thoughts ever
Suicidal
attempts ever

SRQ score
greater than 7
(symptoms in
last 4 weeks)

Level of physical
violence*

N

%

OR (95%CI) from
logistic regression†

No physical
Violence
Moderate violence
Severe violence
No physical
Violence
Moderate violence
Severe violence
No physical
violence
Moderate violence
Severe violence

1812

19.6

1

299
553
1809

40.3
52.3
2.3

2.62 (1.97–3.48)
3.97 (3.10–5.10)
1

299
552
1814

7.5
20.9
9.4

2.98 (1.69–5.27)
7.63 (4.79–12.15)
1

299
555

22.0
31.8

2.66 (1.87–3.78)
3.84 (2.89–5.11)

P value from
logistic
regression
<0.0001

<0.0001

<0.0001

SRQ=self-reporting questionnaire; * ‘No physical violence’ group contains a small proportion of women who had
experienced sexual violence (n=101, 5.6%); †Logistic regression models included age, NZDep2001, ethnicity,
educational status, household income, and location.
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Table 6. Associations of lifetime physical violence and health outcomes reported
by ever partnered women
Current health
problem
(past 4 weeks)
Self-reported
poor or very poor
health

Some/many
problems, or
unable to
perform usual
activities

Many problems
walking/unable
to walk

Moderate/severe/
extreme pain or
discomfort

Some/many or
extreme memory
or concentration
problems

Dizziness

Vaginal
discharge

Level of
physical
violence*
No physical
violence
Moderate
violence
Severe
violence
No physical
violence
Moderate
violence
Severe
violence
No physical
violence
Moderate
physical
violence
Severe
physical
violence
No physical
violence
Moderate
violence
Severe
violence
No physical
violence
Moderate
violence
Severe
violence
No physical
violence
Moderate
violence
Severe
violence
No physical
violence
Moderate
violence
Severe
violence

N

%

OR (95%CI) from
logistic regression†

1814

2.3

1

299

4.6

2.34 (1.25–4.40)

555

8.6

2.73 (1.64–4.53)

1813

13.2

1

299

16.5

1.34 (0.92–1.94)

554

26.0

1.94 (1.46–2.59)

1814

1.3

1

299

2.9

2.35 (0.98–5.67)

P value from
logistic
regression

0.0002

<0.0001

0.005
555

6.0

2.95 (1.54–5.66)

1814

21.9

1

299

33.3

1.78 (1.34–2.35)

554

37.8

2.10 (1.64–2.69)

1813

11.0

1

299

18.0

1.82 (1.26–2.62)

555

26.8

2.58 (1.92–3.48)

1813

11.1

1

299

19.1

1.80 (1.24–2.61)

554

26.7

2.55 (1.89–3.44)

1812

6.5

1

298

8.7

1.39 (0.81–2.38)

551

11.5

1.86 (1.25-2.77)

<0.0001

<0.0001

<0.0001

0.008

* ‘No physical violence’ group contains a small proportion of women who had experienced sexual violence
(n=101, 5.6%); †Logistic regression models included age, NZDep2001, ethnicity, educational status, household
income, and location.
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Lifetime experience of intimate partner violence was also significantly associated
with usage of medication (either prescription or over-the-counter) within the past 4
weeks. Women who experienced moderate physical violence or severe physical
violence were both approximately twice as likely to use medication to relieve physical
or mental symptoms (Table 7).
Table 7. Associations of lifetime physical violence and medication usage reported
by ever partnered women
Current health
problem
(past 4 weeks)
Medication to
calm down or
for sleep

Medication to
relieve pain

Medication to
reduce sadness
or depression

Level of
physical
violence*
No physical
violence
Moderate
violence
Severe violence
No physical
violence
Moderate
violence
Severe violence
No physical
violence
Moderate
violence
Severe violence

N

%

OR (95%CI) from
logistic regression†

1813

6.6

1

299

10.1

1.76 (1.13–2.74)

555
1813

11.5
20.6

1.71 (1.69–2.49)
1

299

30.4

1.70 (1.27–2.26)

554
1814

33.1
4.0

1.99 (1.53–2.59)
1

299

8.4

1.93 (1.21–3.09)

555

9.7

2.27 (1.48–3.46)

P value from
logistic
regression

0.003

<0.0001

0.0001

* ‘No physical violence’ group contains a small proportion of women who had experienced sexual violence
(n=101, 5.6%); †Logistic regression models included age, nzdep2001, ethnicity, educational status, household
income and location.

The acceptability of doing a survey on this topic was demonstrated by the high
proportion of women who reported feeling fine/good, or the same after completion of
the questionnaire. This demonstrates that, with appropriate attention to staff training
and safety and ethics considerations, studies on this topic can be done in a way that
does not contribute to stress for the majority of women. The majority of those women
who reported feeling bad/worse indicated that it was difficult to re-visit previous bad
experiences (Table 8).
Table 8: How participants felt after completing the survey
Feelings
Same/no difference
Good/better
Mixed feelings
Bad/worse

Auckland
% (n)
59.4 (837)
27.3 (384)
8.7 (123)
4.5 (64)
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Waikato
% (n)
69.0 (960)
19.9 (277)
9.3 (130)
1.7 (24)

Total
% (n)
64.2 (1797)
23.6 (661)
9.0 (253)
3.1 (88)
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Discussion
This study presents the results of a recent population-based study of violence against
women, conducted according to an internationally developed standard of
measurement and rigorous data collection. Overall, the results indicated that many
women experience violence in a lifetime.
For those women aged 15 and over, at least one act of physical violence inflicted by
non-partners was reported by approximately 1 in 6 participants, while sexual violence
was reported by approximately 1 in 10 women. Approximately 1 in 3 ever-partnered
women reported that they had experienced at least one act of physical and/or sexual
violence by an intimate partner, and experience of physical and/or sexual violence by
a current or previous intimate partner within the previous 12 months was reported by
approximately 5% of respondents. Thus, these results indicate that the majority of
violence against women was perpetrated by current or former male partners.
These results concur with rates of intimate partner violence reported by other studies,
such as the New Zealand National Survey of Crime Victims (NZNSCV), which
reported that 26.4% of women had been physically abused by an intimate partner in
their lifetime, and 3.0% had experienced physical violence by a current partner within
the previous year.13 The slightly lower rates obtained by the NZNSCV may be due to
inclusion of women aged over 65 years, who may be less likely to disclose IPV,
and/or methodological differences (eg, use of a computer-based survey), and inclusion
of questions about IPV in a ‘crime’ context.14
Our results are also consistent with other NZ cohort studies, such as the 1995 Hitting
Home Survey, in which a nationally representative sample of men reported that 35%
had been physically violent to an intimate partner in their lifetime.6
While causation cannot be determined from a cross-sectional survey, the temporal
relationship (ie, lifetime exposure and current health), the strength of associations
(odds ratios ranging from 1.3–7.6), and the dose-response relationship between
experience of moderate versus severe violence all strongly support the notion of a
causal link between IPV and ill-health in women. 15 Furthermore, the criteria of
plausibility and consistency are supported by numerous other studies that have
documented the health consequences of IPV. 16
Collectively, the weight of this evidence supports the view that lifetime experience of
IPV is a major contributor to women’s ill-health, and may underpin a broad range of
health outcomes. Furthermore, when combined with the information that
approximately 40% of women with a lifetime experience of IPV had presented to a
healthcare provider (usually a GP) within the previous 4 weeks, the findings have
considerable implications for healthcare delivery.
Healthcare providers, and GPs in particular, need to be aware that substantial
proportions of their female patients are likely to have experienced IPV in their
lifetime, and that such violence can have broad-ranging health effects that are not
restricted to injuries. While we have more to learn about the best way for healthcare
providers to respond, GPs and other healthcare providers are likely to need skills in
appropriately identifying current and past victims of IPV (eg, through routine
inquiry). Because of the high co-occurrence of physical and sexual violence (42.4% of
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those women who experienced physical violence had also experienced sexual
violence), healthcare providers may need to assess for both of these types of violence.
Additionally, while women who are currently victims of IPV may require immediate
referrals to specialist services for IPV or crisis support services, recognition of the
underlying connection between historical IPV and current health is important, so that
this can be discussed explicitly with the client, and appropriate treatment and referral
options that adequately address the role of IPV can be agreed on.
The association between women’s experience of IPV and increased use of
medications may be understandable, given that women who experienced intimate
partner violence were also more likely to experience pain, depression, and sleep
problems. Thus, there may be circumstances in which medications assist in the
appropriate clinical management of symptoms associated with these problems.
Women may also self-manage their health problems using over-the-counter (OTC)
medications. However, there are documented instances where medications such as
mild tranquilisers or pain medications are prescribed for victims of IPV, yet have the
potential to make her more vulnerable to further assault.17 Unless prescription is
taking place in the context of physician knowledge about the client’s experience of
IPV, the principle of non-maleficence can be breached.
The reason for the regional differences in the association between IPV and
hospitalisation is unclear. One possible interpretation is that the decade of advocacy
and training work related to IPV that has been conducted within the hospital and DHB
systems in Auckland have contributed to increased awareness of the health
consequences of this type of violence, and have altered response, at least for the more
severe cases.18-20 An alternative explanation is that Waikato has an overall difference
in service provision, reflected by generally higher admission rates for all women.
Further investigation is needed to determine why these differential admission rates
exist.
Limitations of the study include the use of a questionnaire designed for assessment of
health effects in developing countries, which did not include all health indicators that
might be relevant within a developed country. Future papers planned from this study
include analyses related to: other health consequences associated with IPV (eg, injury,
reproductive health consequences, alcohol and drug use), emotional violence by
intimate partners, violence by other perpetrators inflicted on women as children
and/or adults, and exploration of the possible independence or interaction between
physical and sexual violence on health.
The prevalence rates from this study and the strong associations with multiple
physical and mental health effects suggest that intimate partner violence may be as
significant a factor as poverty in terms of contributing to ill-health. As such, it
warrants a considerable and sustained investment in policy attention and other
resources for prevention.
Ministry of Health initiatives (such as the Family Violence Prevention Project, and
the Toolkit for the prevention of interpersonal violence) are important initial
contributions to the field—but will require sustained funding over time, and broad
coverage across healthcare settings, if they are to achieve their goal of ensuring that
health care providers’ adequately identify, assess, and respond to victims.
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However, beyond facilitating better responses to victims, the high lifetime prevalence
of all forms of violence against women indicates that we must direct serious effort to
primary prevention of violence, and target the perpetrators of violence. If our goal is
to alleviate the health consequences and other burdens of violence against women, we
must work to eliminate the violence.
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Abstract
Aim To determine the prevalence of intimate partner violence among women seeking
emergency healthcare.
Methods Trained research assistants asked eligible adult women presenting to an
urban emergency care department during randomly selected 4-hour time blocks to
participate in a study about violence between partners. A structured interview was
conducted that included a partner violence screen, identification of high risk, and
lifetime prevalence. Culturally safe study protocols were developed that held
women’s and children’s safety paramount.
Results 174 women aged 16 to 88 years of age participated. Overall, 21% (95%
CI=15.2%, 27.4%) of women screened positive for partner violence, and 44% (95%
CI=36.9%, 51.7%) reported partner violence at some time in their adulthood.
Conclusions A large proportion of women were willing to answer sensitive questions
regarding partner violence during an emergency visit. Rates of partner violence
among women seeking healthcare were significant, and consistent with rates reported
internationally. Healthcare providers have an opportunity to identify and intervene to
assist women exposed to abuse by a partner.
Heightened awareness of intimate partner violence prevalence and its associated
negative health effects have led to identification of partner violence as a significant
public health problem for women internationally1–3 as well as in Aotearoa
New Zealand.4–6 The Ministry of Health recently published family violence
intervention guidelines7 and District Health Boards (DHBs) are now planning
implementation processes.
While randomised control trials are not yet available to test healthcare site-based
screening effectiveness,8,9 some questions have been answered: several international
studies,10–12 and one recent New Zealand study, 13 indicate that women do not mind
being asked direct questions about abuse by healthcare professionals; intimate partner
violence screens administered in healthcare sites have been shown to have concurrent
validity14-17; and partner violence screening has been found to be a useful marker in
identifying women at risk for future violence.18, 19 There is limited data, however,
regarding intimate partner violence in Aotearoa New Zealand, with the preponderance
of available data reporting population-based rather than healthcare setting-based
prevalence estimates.
The New Zealand National crime survey, based on a population sample using
computer-assisted self-interviewing, identified that 21% of ever partnered women
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report physical violence by a heterosexual partner at some time during their
life.20(p.139) In another population-based Aotearoa New Zealand study, Kazantzis et
al21 identified a lifetime prevalence of being “seriously beaten or attacked by a
member of your family” among women to be 17%. Surveying a Dunedin birth cohort
at 21 years of age,22 11% of women reported they had been “deliberately harmed” by
a partner in the past 12 months. While some data have been collected, we still do not
know what proportion of women presenting to Aotearoa New Zealand healthcare
settings are at risk for partner violence. If the international data holds for New
Zealand, higher prevalence rates can be expected among women seeking healthcare
compared to population rates.
The estimation of Aotearoa New Zealand healthcare prevalence rates are ideally
based on face-to-face interviews conducted by dedicated research staff. Relying on
estimates from chart reviews consistently results in biased estimates and healthcare
staff cannot be expected to reliably enter consecutive patients in periods of high
patient care demand. Many barriers to asking patients about partner violence have
been identified.23-25 It was the lack of data regarding Aotearoa New Zealand
healthcare site-based prevalence, the basic building block for educating healthcare
professionals about partner abuse, that led to the development of the current research.
The purpose of this study was to document the extent of intimate partner violence
among women presenting for care in an Aotearoa New Zealand emergency care
department.

Methods
In this descriptive study, adult women, presenting (either for their own care or for the care of their
child) to the adult or paediatric emergency care departments at Middlemore Hospital in South
Auckland, were asked to participate in a study about violence between partners.
The adult and paediatric (Kidz First) departments receive approximately 50,000 and 20,000 annual
visits respectively. Severely ill women (based on triage category) were excluded from eligibility, as
were women who were non-English speaking or organically or functionally impaired. It was beyond
the resources of this study to provide the specialised interpreter training that would have been
necessary to ensure safe interviewing of non-English speaking women.
The sample included all eligible women presenting during randomly selected 4-hour time blocks during
a 4-week period. The number of shifts (n=16) was calculated to achieve a target sample size of 162 to
provide prevalence estimates ±5% (based on an expected prevalence of 13%). The study methods were
similar to those used by the principal investigator (Koziol-McLain) in two prior emergency
department-based studies outside New Zealand.15,26 One study measured the prevalence of intimate
partner violence26 and the second study examined the accuracy of a brief intimate partner violence
screen.15
The current study protocol was determined through collaboration with researchers, clinicians, and
community advocates. Consultation with Maori (the indigenous people of Aotearoa New Zealand) was
provided by Auckland University of Technology Kawa Whakaruruhau Komiti, the District Health
Board cultural units (Maori and Pasifika), representatives from Raukura Hauora O Tainui and South
Auckland Family Violence Prevention Network. The study protocol was approved by a health Regional
Ethics Committee and the hospital Clinical Board.
In the current study, trained research assistants (all experienced nurses), in face-to-face brief, structured
interviews, collected data to estimate the lifetime and 1-year prevalence of women abused by a current
or past intimate partner.
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A standardised brief screen15 included the following three questions:
•

Within the past year have you been hit, slapped, kicked, or otherwise physically hurt? (If so, by
whom);

•

Within the past year have you been forced to have sexual activities against your will? (If so, by
whom); and

• Is there a current or past partner who is making you feel unsafe?
The screen was considered positive if the woman responded affirmatively to either of the first two
questions—identifying the abuser as a current or past partner—or the third question. High-danger risk
factors were assessed in women who screened positive. These included having children or other
vulnerable persons living in the household and selected items from the Danger Assessment (partner
threatened to kill the woman or family, partner has made a threat with a weapon, or the partner has
access to a gun).27,28
All interviews were conducted in private, and a safety plan was in place (in accordance with ethical
conduct for family-violence research.29–31 Whether they chose to participate in the study or not, all
women were offered a brief intervention about partner violence that included a brochure and referral to
the local partner violence community agency. Women who screened positive for high risk were
referred to the agency social worker. Arrangements were made for a social worker to be on-call for
consultation during after hours.

Results
371 women entered the emergency care department during the selected shifts. Noneligibility and non-response are diagrammed in Figure 1. Forty-three women who
were approached by a research assistant refused, 174 agreed to participate (80%
response rate including refusals only). Entry of participants was greater in the adult
emergency care department (n=146, 84% of the sample, an average of 9 women each
time block over 16 time blocks) compared to in the paediatric emergency care
department (n=28, 16% of the sample, an average of 3 women each time block over 9
time blocks).
Participants typically identified as New Zealand European (50%), Maori (22%),
Samoan (12%), Tongan (4%), Fijian Indian (3%), or Cook Island Maori (3%).
Participants ranged in age from 16 to 88 years in age. The mean age was 38.1 years
(SD=17.9).
Twenty-one percent (21.3%, 95% CI=15.2%, 27.4%) of women screened positive for
intimate partner violence (Table 1). Forced sex in the past year was rarely reported.
Feeling unsafe from a partner, and forced sex, were rarely reported without
concomitant physical abuse. Among women who screened positive for violence
(n=37), 15 responded affirmatively to one or more of the high risk questions (9
women reported that their current or former partner had threatened to kill them or
someone in the family in the past 3 months; 7 women reported there was a vulnerable
person in their household who was in danger of being harmed; 5 women reported they
felt it was unsafe to return home; 6 women reporting thinking of harming themselves;
and 13 women reported they were thinking about or currently in the process of
separating from their partner). Children were living in the household of 22 of the
women who screened positive, 9 of which were in the high-risk category. Nine
women related the abuse to their current emergency care visit.
Forty-four percent (44.3%, 95% CI=36.9%, 51.7%) of women reported a lifetime
exposure to intimate partner violence (Table 1). All domains of partner violence
(physical, forced sex, and feeling unsafe) were prevalent, although only 11% of the
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women who had been exposed to partner violence (lifetime prevalence) reported
either forced sex and or feeling unsafe without concomitant physical violence.
While the numbers available for subgroup analysis were small, some trends were
apparent (Table 2). Higher rates of acute partner violence (screen positive) were
evident in women sampled in the adult versus paediatric emergency care unit, among
Maori women and among younger women (less than 40 years of age).
Figure 1. Study participation
Women in the department during selected shifts (n=371)

Ineligible (n=85)
Missed (n=29)
Too unwell (n=35)
No privacy (n=5)
Refused (n=43)
Women consenting to participate (n=174)

Note: Research assistants ‘missed’ making contact with some patients due to high patient volume.

Table 1. Partner violence among women seeking emergency healthcare (n=174)
Variable
SCREEN
Physical abuse (past year)
Sexual abuse (past year)
Unsafe (current or past partner)
Overall
LIFETIME
Physical abuse
Sexual abuse
Unsafe (current or past partner)
Overall
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%

95% CI

37

15%
3%
13%
21.3%

15.2%, 27.4%

77

40%
20%
33%
44.3%

36.9%, 51.7%
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Table 2. Partner violence among demographic groups
Sample Size
OVERALL
Emergency Department
Paediatric
Adult
Ethnicity
NZ European
Pacific Island
Maori
Other
Age group years
16
17–24
25–39
40–59
>59

Screen
positive
21.3%

p value

Lifetime positive
44.3%

.56
29
145

17.2%
22.1%

76
46
35
6

19.7%
19.6%
34.3%
16.7%

5
34
61
30
22

40.0%
23.5%
32.8%
10.0%
0%

.25
34.5%
46.2%

.33

.14
47.4%
32.6%
57.1%
44.8%

.007

.024
40%
32.4%
57.4%
53.5%
22.7%

Note: Some sample sizes do not add up to 174 due to missing data; p values are based on chi-square test; while
there was a trend toward difference in prevalence among Pacific Island peoples, this data are not presented due to
small group sizes.

Discussion
We found high rates of partner violence among women seeking emergency
healthcare; one out of five women screened positive for partner violence. The positive
screening (21%) and lifetime (44%) partner violence rates for women presenting for
emergency care are significantly higher than population estimates, consistent with
international literature, thus marking the healthcare setting, emergency care
departments in this study, as areas of high risk. This high risk translates into an
opportunity to intervene and assist women to not only reduce morbidity and mortality,
but to improve their safety and wellbeing. This opportunity is further supported by
research documenting the use of healthcare services among abused women who are
subsequently killed by a current or former intimate partner.32,33
The proportion of abused women presenting to the emergency healthcare setting who
are living with children in their households is cause for concern. These children are
not only at increased risk of being battered themselves, but are also likely to suffer
significant deleterious effects by being exposed to partner violence.34,35 The sampling
of women from the paediatric emergency care department was less than from the
adult department, and yet, women did disclose abuse in the paediatric setting and
interventions were provided.
There are some important limitations to our study. Most notably, all women were not
screened. Research assistants judged some women too ill to be interviewed; others
were excluded by design, such as non-English speaking women. While the response
rate including only women who were offered participation (participants and refusals)
was 80%; including women missed due to high patient flow, feeling too unwell, or
lacking privacy (where family members—most often parents of 16 to 18 year old
young women, or children of very old women—preferred to stay with the patient), the
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response rate was 60%. In some cases, excluded women may be likely to have a
higher prevalence of violence.
Several limitations pertain to the implications of this research for practice. The current
study was implemented by trained, willing research assistants, and issues of past
abuse were acknowledged and support offered. Implementation of screening by nonvolunteers would require perhaps more education and support. In addition, our
findings represent responses of women asked about abuse within the context of a
research study, including an informed consent process. Disclosure of abuse in practice
may differ (either higher or lower). Finally, the study was conducted in a setting with
a social work department that was available and eager to participate. This is unlikely
to be the case in all settings.
Despite these limitations, the high proportion of women seeking healthcare in
emergency departments who are abused by their partners indicates a substantial
burden of abuse in patient populations. In addition, the successful conduct of the
study demonstrates that women are generally willing to answer sensitive questions
regarding partner violence during a healthcare visit. With education and support,
rather than ignore the problem of abused women, healthcare providers can learn to
respond effectively, described by Wilson as ‘seeing for effective action’.36
Some initiatives are already under way: policies, procedures, and other system
competencies for addressing partner violence are advised for all healthcare settings37
and curricula for health professional family violence education is being developed.38
Future research will be needed to test programmes aimed at both partner violence
intervention and prevention. The information gained in this study provides important
baseline rates to inform these efforts. Reducing violence is one of 13 population
health objectives chosen for implementation by the Aotearoa New Zealand
government.39 Brief screening and intervention may provide women with a safe space
in which to choose whether to disclose the violence in their lives and empower them
to continue to seek protection from further harm.
Healthcare providers are in a strategic position to provide compassionate, supportive,
culturally safe care to battered women who are otherwise isolated. Healthcare must
take its place at the table in addressing the issue of partner violence, a problem whose
causes and solutions relate to clients, families, and communities—as well as
employment, economics, and cultural and gender models.
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Abstract
Objective To determine whether there is an increased risk of venous
thromboembolism (VTE) with anti-androgen oral contraceptives containing
cyproterone acetate and ethinyloestradiol.
Methods Comparison of the frequency of specific oral contraceptive use in patients
aged 15 to 55 years discharged from hospital with radiologically confirmed deep vein
thrombosis (DVT) and/or pulmonary embolism (PE) with the expected frequency of
use derived from national prescription data.
Main Outcome Measure Ratio of observed frequency of specific oral contraceptive
use in patients with VTE versus expected frequency of use.
Results The rank order for observed versus expected use was anti-androgen > thirdgeneration, > second-generation, > progestogen-only oral contraceptive agents with
ratios of 1.93, 1.36, 0.70, and 0.39, respectively.
Conclusion The risk of VTE resulting in hospital admission associated with antiandrogen oral contraceptive use is at least as high as with third generation use.
During the last decade, the increased risk of VTE associated with different types of
oral contraceptive agents has been increasingly recognised.1 In particular,
epidemiological studies have identified that women taking third-generation oral
contraceptives containing either gestodene or desogestrel have a thrombotic risk about
two-fold higher than that of women using second-generation oral contraceptives
containing levonorgestrel. 2–5
There is also preliminary evidence of an increased risk of VTE with the anti-androgen
oral contraceptive containing cyproterone acetate and ethinyloestradiol, although the
relative risk compared with other oral contraceptive agents has not been clearly
determined due to the small number of cases (a total of 30 women taking antiandrogen oral contraceptive agents in the three studies).6–8
We have investigated this issue by comparing the frequency of use of specific oral
contraceptive agents in patients discharged from hospital with a radiologicallyconfirmed diagnosis of DVT and/or PE with expected frequencies derived from
national prescription data.

Methods
We reviewed the medical records of female patients aged between 15 and 55 years who were
discharged with a diagnosis of DVT or PE between January 1996 and April 2002. Records were
identified from three tertiary referral hospitals (Wellington, Green Lane, and Auckland) and three
district general hospitals (Hutt, Kenepuru, and Masterton) in New Zealand.
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Inclusion criteria were:
•

A primary or secondary discharge diagnosis of DVT or PE, and

•

Radiographic confirmation by at least one of a positive venous compression Doppler ultrasound,
positive venography, a high or intermediate probability ventilation/perfusion scan, positive helical
computed tomography (CT) with pulmonary angiography, or pulmonary angiography; or

• Confirmation by post mortem examination.
Information was abstracted from the medical records, including documented current oral contraceptive
use, which was classified according to five categories: progestogen only, second generation, third
generation, anti-androgen, and brand not specified. The two anti-androgen agents were Diane-35 and
Estelle-35, both containing 2 mg cyproterone acetate and 35 mcg ethinyloestradiol.
The expected frequency of use of each of the five categories of oral contraceptive agents was
determined from national prescription records for each year 1996 to 2002, held by the New Zealand
Pharmaceutical Management Agency (PHARMAC).
A Chi-squared test was performed comparing the observed numbers of subjects with DVT and/or PE
for each category of oral contraceptive compared to what would be expected based on national
prescribing.

Results
There were 330 subjects, with a median (range) age of 40 (15 to 55) years included in
the analysis. The diagnosis was DVT alone in 179 (54.2%), PE alone in 102 (30.9%),
and both DVT and PE in 49 (14.8%). In 81 of the 95 (85%) subjects for whom oral
contraceptive therapy was recorded, the specific brand of the agent was stated
(Table 1).
Table 1. Comparison of the observed frequency of specific oral contraceptive use
in patients with VTE discharges from hospital versus expected frequency of use
derived from national prescription data
Type of oral contraceptive

Observed
frequency
N (%)

Expected
frequency
N (%)

Observed/
expected

Progestogen only pill*

4
(5%)

10.4
(13%)

0.39

Second-generation oral
contraceptive†

25
(31%)

35.6
(44%)

0.70

Third-generation oral contraceptive‡

37
(46%)

27.2
(34%)

1.36

Anti-androgen§

15
(19%)

7.8
(10%)

1.93

*Ethynodiol diacetate or levonorgestrel or norethisterone; †Ethinyloestradiol +
levonorgestrel or norethisterone Mestranol + norethisterone; ‡Ethinyloestradiol
+ desogestrel or gestodene; §Ethinyloestradiol + cyproterone acetate;
VTE=venous thromboembolism.
The observed frequencies were different from the expected frequencies, with
progestogen only and second-generation agents less frequently used in subjects with
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VTE than expected, and third-generation and anti-androgen agents more frequently
used than expected (Chi-squared statistic 17.36, df 3, p=0.0006). The two main
contributions to the Chi-squared statistic were the lower than expected use of
progestogen only (Chi-squared contribution 4.0) and the higher than expected use of
anti-androgen agents (Chi-squared contribution 6.7).
The relative market share of the different oral contraceptive agents varied throughout
the study period, primarily in response to the public concerns raised regarding the risk
of VTE associated with third generation oral contraceptive use. This resulted in a
marked reduction in the market share of third generation agents from 1999, with a
corresponding increase in the other agents; in particular, second generation agents
(Table 2).
Table 2. National market share for specific oral contraceptive agents during the
period of the study
Year

Type of oral contraceptive pill (OCP) sold in New Zealand (%)
POP
2nd Generation
3rd Generation
Anti-androgen

1996

10.6

23.4

59.1

6.9

1997

10.8

27.8

53.5

7.9

1998

11.4

29.9

50.7

8.0

1999

14.1

50.5

26.7

8.8

2000

14.3

55.2

19.4

11.0

2001

14.1

57.3

16.1

12.4

2002

14.0

58.4

14.4

13.1

POP=progestogen only pill: ethynodiol diacetate or levonorgestrel or norethisterone;
2nd Generation=ethinyloestradiol + levonorgestrel or norethisterone/norethisterone + mestranol;
3rd Generation=ethinyloestradiol + desogestrel or gestodene;
Anti-androgen=ethinyloestradiol + cyproterone acetate.

The rank order of the observed versus expected frequency of specific oral
contraceptive use was maintained in the periods before and after 1999, with ratios for
anti-androgen, third-generation, second-generation, and progestogen-only agents of
1.21, 1.05, 1.01, 0.57 and 2.27, 1.88, 0.60, 0.29 for the periods 1996 to 1998 and 1999
to 2002, respectively.

Discussion
Principal findings
This study has identified a greater than expected use of anti-androgen oral
contraceptive agents in women with VTE resulting in hospital admission. This
disproportionately greater use of anti-androgen agents was observed throughout the 6-
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year period of the study, and was at least as high as with the third-generation oral
contraceptive agents.

Methodological issues
There are a number of methodological issues which are relevant to the interpretation
of the study findings. One possible confounder is indication, if anti-androgen agents
were preferentially prescribed to women who were perceived to be at higher risk of
VTE. However, the available evidence indicates this is unlikely, as this contraceptive
agent is registered and marketed primarily for its anti-androgen properties and not for
any reduced thrombotic risk. In addition, the proportion of prescriptions for antiandrogen agents increased from 1999, in contrast to a marked fall with the thirdgeneration contraceptive agents coinciding with concerns over their VTE risk.
However, it is possible that anti-androgen use may have been associated with obesity,
due to its indication for women with polycystic ovary disease. As obesity increases
the risk of VTE, 9 this could have led to an over-estimation of the risk of anti-androgen
agents. Conversely, on the basis of their indication for acne, anti-androgen agents may
have been preferentially prescribed to younger women, which would have resulted in
an under-estimation of their risk.
The publicity in 1999 relating to the risk of third-generation oral contraceptive agents
could have led to potential biases which operated in opposite directions. These biases
could have occurred if women at high risk were less likely to be prescribed thirdgeneration agents, or if women taking third-generation oral contraceptives were more
likely to be referred and diagnosed as having VTE.
A major effect of these biases was not evident from the time trend data, in which the
rank order for the specific oral contraceptive agents was maintained prior to and after
1999, when the major publicity about the risks of third-generation agents and
associated reduction in market share occurred. Finally, another source of potential
bias relates to the 14 subjects in whom the specific brands of oral contraceptive
therapy was not stated.

Comparison with other studies
The findings complement the three previous epidemiological studies that have
investigated the relative use of VTE in subjects using anti-androgen agents. The
World Health Organization (WHO) study identified a 15-fold risk of VTE with the
anti-androgen product containing cyproterone and ethinyloestradiol at a dose of
35 mcg compared with non-users.6
Compared with non-users, a four-fold greater risk of VTE was reported with antiandrogen products containing cyproterone and the higher 50 mcg dose of
ethinyloestradiol. This paradox, of a higher risk associated with a lower oestrogen
dose has also been observed with desogestrel6 and requires further investigation.
The case-control study based on the United Kingdom General Practice Research
Database reported that the relative risk of VTE with anti-androgen oral contraceptive
agents was four times greater than those using second-generation oral contraceptive
agents.7 An absolute 13.3-fold increased risk was identified with anti-androgen oral
contraceptive agents from this study, similar to the 17.6-fold estimate reported in the
New Zealand case-control study of fatal PE. 8
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Clinical implications:
Our findings raise several concerns. For example, we need better methods to assess
the potential risk of VTE before introducing novel oral contraceptive agents into
clinical practice. This is illustrated by the recent report of VTE associated with the
novel oral contraceptive ethinyloestradiol with drospirenone.10
Furthermore, prolonged post-marketing surveillance and epidemiological studies are
needed to investigate the occurrence of VTE following their introduction and
widespread use. VTE is an uncommon event in young women, and clinical trials of
hormonal contraceptives are likely to have insufficient statistical power to detect
infrequent events, particularly if subjects recruited are appropriately screened for risk
of VTE.
Another concern is the inadequate assessment of risk of VTE in our patient group,
with 9.3% of women on second- or third-generation oral contraceptive agents despite
a past history of VTE. Furthermore, despite a reduction in the overall use of thirdgeneration-combined oral contraceptive agents since the extensive publicity of their
risk of VTE, they maintain a significant market share.
Reassuringly, oral progestogen-only contraceptives were prescribed less frequently
than expected in women who were admitted to hospital with a VTE. It should be
acknowledged that this finding does not indicate that progestogen-only preparations
do not increase the risk of VTE, rather than the risk is higher with other types of
hormonal contraceptive agents. However it does support the current recommendation
that women at high risk of VTE should preferentially be prescribed either a
progesterone-only pill or non-hormonal measures.11,12
In summary, these findings indicate an increased risk of VTE resulting in hospital
admission with the use of anti-androgen oral contraceptive agents containing
cyproterone and ethinyloestradiol. They also reinforce the importance of assessing the
risk of VTE in women in whom oral contraceptive agents are considered.1,9,11
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Abstract
Background Results of the Women’s Health Initiative (WHI) trial on Hormone
Replacement Therapy (HRT) have recently been published. We carried out a national
survey to assess the impact of the July 2002 findings on HRT use. We also studied
where women obtained information, as well as their opinions and beliefs.
Methods 500 women aged 45 to 64 years were randomly selected from the electoral
rolls, and were sent a questionnaire regarding use and knowledge of HRT. There was
phone follow-up for those who did not reply. Variables were tested for associations
using the Chi-squared test and adjusted for confounding.
Results We received 298 questionnaires back, and a further 20 responses were
received by phone (response rate 66%). We found that 15% of women were taking
HRT during June 2002 compared to 11% taking HRT in December 2002, a drop of
36%. Even in July 2002, only 2% of users reported taking it to prevent coronary heart
disease. Findings from the WHI trial were the main reason for stopping HRT. Women
expressed an interest in more ‘natural’ therapies over HRT. Most women had heard
information on HRT, however knowledge was lacking in some areas.
Conclusions The publicity following publication of the WHI trial has led to a decline
in HRT use in New Zealand consistent with national sales data. Nevertheless, most
women were not using HRT for heart disease prevention even before the WHI trial
was published, suggesting that the NZ Guidelines Group 2001 recommendation
against such use had been widely acted on. Women have expressed an interest in
alternative therapies and more research is required in these areas. Methods of stopping
HRT are understudied.
The first results of the Women's Health Initiative (WHI) Trial were published in July
2002.1 This was a randomised controlled trial of combined hormone replacement
therapy (HRT) and placebo. The results disproved a protective effect of HRT on
coronary heart disease, which had been seen in observational studies.2 The trial also
showed that there were, overall, more adverse than beneficial outcomes with longterm use of HRT.
In September 2002, the Ministry of Health issued advice that (in most circumstances)
combined-HRT should not be used for longer than 3 to 4 years; and use for shorter
periods should be considered ‘only where menopausal symptoms are disruptive to the
quality of life of the woman’.3
A national survey in 1997 showed that 20% of women aged 45 to 64 years were using
HRT. 4 We undertook a further national survey to find out what women had heard
about the WHI results, whether they had changed their use of HRT in response to
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these results, and (for women who had chosen to stop) the effects, if any, of
discontinuation.

Methods
A population-based survey was conducted in December 2002. A sample of 500 women aged 45 to 64
years was randomly selected from the electoral rolls. A questionnaire was sent to each participant.
This questionnaire was based on the earlier surveys by North and Sharples in 1991 and 1997.4
Information was sought on use of HRT (in the form of pills, patches, or implants) at any time in June
2002, and at the time of interview. Reasons for starting and stopping HRT-use were sought, and
questions were asked about knowledge of risks and benefits of HRT-use.
To ensure a high response rate, women who did not return the questionnaire within 10 days were
followed up by phone. To ensure consistency we compiled a set format of questions and responses to
be used for each follow-up call. Women who were unwilling to complete the whole questionnaire were
asked if they could answer two questions about whether they were taking HRT in June 2002 and
whether they were currently taking it. Ethical approval was given by the University of Otago Ethics
Committee, under Category B. Chi squared tests or Fisher’s exact tests were used to compare the
proportions between groups of interest.

Results
Questionnaires were sent to 500 women. Of these, 18 were returned to sender or the
respondent was of male gender. Exactly 298 completed questionnaires were returned
and a further 20 responses were obtained by phone. Thus, the total response rate was
66% (318/482).
The mean age of the women was 54 years. The majority (92%) of women questioned
described their ethnicity as European while 4% were Maori. Overall, 77% described
their health as either ‘good’ or ‘very good’, and 45% had a tertiary or vocational level
of education.
Table 1. Prevalence of use of HRT by women aged 45 to 64 by time period
Year
19914
(N=1543)
19974
(N=1458)
2002
(June)
(N=318)
2002
(December)
(N=318)

Current Use

Ever Use

12%

19%

20%

32%

15%

33%

11%

34%

As seen in Table 1, during June 2002—before the results of the WHI trial were
published—15% of women were using HRT in comparison to 20% in 1997.4
Following the publication of the WHI trial, only 11% of women were taking HRT in
December 2002 (p=0.15). Thus 15 women (approximately one-third of women who
had been HRT users in June 2002) had discontinued HRT. A further 10 women (21%
of users) were tapering their dose with the view to stopping HRT at the time of
answering the questionnaire. No significant difference was found between those who
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stopped, and those who continued HRT with regards to age, initial prescriber of HRT
or educational level.
Symptomatic relief was the main indication for use, both before and after publication
of the WHI study, with vasomotor symptom control being the most common reason
for use as stated by 62% of users in June 2002 and 44% of users in December 2002.
At both time periods, 40% of women took HRT for osteoporosis prevention. Only one
woman in both June 2002 (2%) and December 2002 (3%) took HRT for prevention of
coronary artery disease.
Table 2. Type of HRT used according to time period of current use*
Type of HRT
preparation
Combined oestrogen
and progestogen
Oestrogen only

Time period
June 2002

December 2002
Number
Percent

Number

Percent

18

(40%)

8

(27%)

26

(60%)

22

(73%)

HRT=Hormone Replacement Therapy; *The type of preparation was not known for 4 users in June 2002 and
5 users in December 2002.

Of those women taking HRT in June 2002, 58% had had a hysterectomy compared
with 64% of women taking HRT in December 2002. Both before and after June 2002,
as shown in Table 2, use of oestrogen-only HRT was more common than use of
combined oestrogen and progestogen preparations. Stopping was more common
among women taking combined preparations. Among combined users, 9/18 (50%)
stopped, while among oestrogen-alone users only 4/26 (15%) stopped (p=0.07).
Amongst the group who stopped HRT after June 2002, two (13%) users no longer had
the problems they initially took it for, three (20%) stopped because of side-effects,
and eight (53%) stopped directly in response to having heard recent research findings.
Finally, two (3%) stopped HRT for other reasons. With regard to method of stopping,
11 (73% of all women who stopped taking HRT) talked it over with their health
professional, 11 (73%) stopped it immediately, and 4 women gradually reduced their
dose over time.
In total, 9 (64%) of the women who stopped HRT after June experienced symptoms,
of whom 7 had stopped immediately while 2 had tapered their doses before stopping.
Hot flashes was the most common symptom experienced.
Responses about sources of information were received from 287 women. The
majority of women, 84% (242/287), had heard information about HRT since June
2002. There was no association between level of education and having heard
information. Most women had heard this information through the media, with
television or radio coverage reaching 68% of women. Only 19% of women noted a
doctor to be a main source of information, and just 4% gained information from the
internet. Overall, 58% of women stated their viewpoint had been influenced by what
they had heard.
Women were asked to give their opinion about a number of statements on HRT use,
as shown in Table 3. The responses of women who had never taken HRT were
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compared against those women who had taken HRT at some time. There were
statistically significant differences between the two groups. Those who had ever used
HRT had much more favourable views about the effectiveness of HRT for treatment
of menopausal symptoms and were much less likely to regard the menopause as a
natural process for which they preferred natural remedies.
Table 3. Respondents’ opinions about HRT use according to their use of HRT:
percentage of respondents who agree or strongly agree

Variable
Ever used HRT
(N=100)
Never used HRT
(N=197)
All women
(N=297)

HRT is the most
Disadvantages
effective treatment
outweigh advantages for menopausal
symptoms

I would feel
comfortable
taking HRT

Menopause is a
natural process
and I prefer
natural remedies

54%*

59%*

40%*

38%*

40%

12%

8%

78%

49%

29%

19%

66%

HRT= Hormone Replacement Therapy; *Statistically significant difference between ever users and never users:
p<0.001.

When the responses of women who had stopped HRT since the results of the WHI
study were compared to those of current users, the only statistically significant
difference (p=0.008) was that the current users were more comfortable taking HRT
(73%) as opposed to those who stopped (45%).
A comparison was made between women who had recently heard new information
about HRT and women who had not. Again, the only statistically significant
difference (p=0.026) was that 70% of women who had heard the information would
not feel comfortable taking HRT, whereas only 45% of women who hadn’t heard any
new information felt this way.
Women were asked about the harms and benefits of HRT in relation to specific
outcomes (Table 4). Most women understood the relationship between HRT and both
breast cancer and osteoporosis, while only 45% of respondents correctly believed
HRT to increase the risk or have no effect upon coronary heart disease. Only 9% of
women thought HRT reduced the risk of colorectal cancer.
Women who recalled hearing some recent information on HRT were (overall) better
informed about the risk of breast cancer, coronary heart disease, and stroke compared
with those women who had not heard recent HRT information, and they were also
more likely to understand the protective effect of HRT on osteoporosis. In spite of
this, 34% of women who had heard information were unsure as to the effect of HRT
on the risk of coronary heart disease. No significant difference was found regarding
knowledge on colorectal cancer and venous thromboembolism.
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Table 4. Proportion of women reporting correct understanding of harms and benefits of HRT according to whether women had heard
about the WHI results (the correct understanding is based on the WHI results 1 and a subsequent meta-analysis 9 )
Heard results
Heard
information
(N=242)
Not heard
information
(N=45)
Total

Breast
cancer risk
increased

Heart disease
Osteoporosis
risk increased
risk decreased
or no effect

Colorectal
cancer risk
reduced

Stroke
risk
increased

Blood clots risk in legs or lungs increased

73%‡

60%†

46%*

10%

42%‡

48%

31%

40%

32%

3%

13%

26%

69%

57%

45%

9%

39%

46%

Statistically significant difference between those who had heard information and those who had not: *p<0.05, †p<0.01, ‡p<0.001
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Discussion
Most women interviewed had heard about the findings of the WHI trial, and those
who had heard the findings were more likely to correctly state the benefits and harms
of long-term use of HRT. In June 2002, before the results were published, 15% of
women were using HRT but by December, this had dropped to 11%. Of those who
stopped completely, 53% did so in direct response to the research findings.
Recurrence of symptoms was experienced by 64% of women who stopped HRT. We
do not know if the women who saw a health professional regarding HRT-use were
patient- or health-professional initiated, or even whether it was just an opportunistic
discussion that took place on a routine visit.
This study used a random sample from the electoral roll and achieved, with phone
follow-up, a reasonable response rate of 66%. It was possible that those who had
taken HRT were more likely to respond than those who had not, leading to an
overestimate of prevalence of HRT use. This is consistent with the over representation
of European women in our sample (92% versus the 2001 census for the same age
group of 81%) who are more likely to take HRT. 4
However, this should not affect the internal comparisons or changes with time.
Although the decline in HRT-use was not statistically significant, sales data released
by Pharmac show a similar decline in use over the same time period.5 Another study
of a non-random sample of HRT users in New Zealand—identified between 2000 and
2002—showed that 40% of the women had stopped taking HRT 6 months after the
release of the WHI results—very similar to the 36% reported in our study. 6
Our questionnaire was developed from the North and Sharples study4 enabling us to
directly compare the two studies and assess the changes in HRT use in New Zealand
over time. When looking at the prevalence of HRT use in New Zealand, North and
Sharples found an increasing trend from 1991 (12%) to 1997 (20%). This was
attributed to an increased rate of prescribing for coronary artery disease prevention.
The prevalence in June 2002 was less than that in 1997 at 15%.
A contributing factor to the fall in prevalence from 1997 to 2002 may have been the
publication of revised HRT guidelines in May 2001 that did not support the use of
HRT for coronary artery disease prevention. 7 Indeed, only 1 user out of the 48 users
of HRT in June 2002 was taking it for the prevention of coronary artery disease.
As recorded previously, symptomatic relief was the main reason for HRT-use in this
study, both in June 2002 and currently. Prevention of osteoporosis was given as a
reason by 40% in June, slightly lower than in 1997. This may be due to increased use
of other drugs to prevent osteoporosis. Oestrogen-only preparations were the most
commonly used type of HRT at 60% in June 2002. This is higher than was previously
found (1997—47%). The proportion of women taking oestrogen-only preparations
who continued after June 2002 was greater than among those taking combined
preparations. This shows that the 2002 research findings (which related to combined
HRT only) had disproportionately impacted on such use.
Our study is the first to explore how women heard the new information on HRT and
how this affected their use and opinions. More than half of these women said their
viewpoint had been influenced by what they had heard. A predominant theme was the
belief that menopause was a natural process, with women preferring to either use no
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medication or natural remedies. It was anticipated that there would be a difference of
opinion between those who had ever taken HRT and those who had never taken HRT.
This was on the basis that those who had taken it did so because menopausal
symptoms had adversely affecting their lives and they had received benefit from
therapy. Indeed, those who had ever taken HRT were much more likely to look upon
it favourably than those who had never used it.
With recent media hype, it was presumed that those women who recalled hearing
recent information would have more negative views on HRT. In fact, both groups
(information heard vs. not heard) held predominantly negative views about HRT.
Nevertheless, 73% of those women who continued HRT felt comfortable about taking
it. With relation to current guidelines acknowledging that HRT is an effective
treatment for troublesome hot flashes and night sweats,3 it may be that those women
who continued taking HRT were indeed suffering from these severe symptoms.
We could find no trials assessing the best way to stop HRT. It seems biologically
plausible that gradually reducing the dose would avoid a recurrence of menopausal
symptoms. One of the aims was to assess the methods and effects (if any) of
discontinuation, but the small numbers meant no conclusions were able to be drawn
on this topic. Further study is required on the appropriate time period over which to
stop HRT, or other alternative strategies for stopping.
We were interested in assessing the quality of information released since the WHI
study, as reflected in what women had taken on board and how accurate their
knowledge was. Although those who had heard any recent information were better
informed than those who had not, there was a lot of uncertainty—highlighted by the
fact that 34% of those women that had heard information were unsure as to the effect
of HRT on coronary heart disease.
Indeed it may be unrealistic to expect women to recall all this information, given its
complexity and the major changes in understanding about benefits and harms of HRTuse over time. Since our survey was undertaken, more information on the risk of
breast cancer with HRT has been published, which has added to the complexity by
suggesting that the risks of breast cancer with combined HRT are considerably greater
than with oestrogen alone.8
In conclusion, it appears that women have responded appropriately to the new
information about HRT, but (while information is available and has reached a wide
audience) women are confused about what they have heard. Therefore, media
information must be supplemented by basic information from authoritative sources.
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Obstetric regional analgesia services in New Zealand: a
national survey
Keat Lee, Kwok Ming Ho
Abstract
Aims To investigate the availability and pattern of obstetric regional analgesia
services in New Zealand.
Methods A postal survey of all registered obstetric facilities in New Zealand for year
2000 was carried out.
Results A total of 87 obstetric facilities were identified. Sixty-two percent of them
responded to our survey, which covered 75% of all deliveries in year 2000. Numerous
non-pharmacological and systemic analgesia modalities were widely available.
Obstetric regional analgesia services were available in 20 facilities (38%), which
provided obstetric care for 92.5% of all deliveries identified in this survey. Only the
number of deliveries per year in a facility was associated with the availability of
obstetric regional analgesia services (OR: 1.03; 95% CI: 1.01–1.06; p=0.03), not the
location of the facility, whether in non-major urban or major urban areas. Among all
the obstetric regional analgesia techniques that were available, patient controlled
epidural analgesia (PCEA) was not widely used at the time of this survey.
Conclusions Availability of obstetric regional analgesia services in New Zealand is
very geographically focused, and appears to match closely with the distribution of
obstetric deliveries in New Zealand.
Labour pain is a major concern for the majority of parturient women. Obstetric
regional analgesia improves pain control of parturient women, and reduces neonatal
respiratory depression when compared with systemic analgesia such as parenteral
opioids.1,2 The maternal and neonatal benefits of regional analgesia are especially
important when the pregnant patient has significant concomitant cardiovascular
diseases or pregnancy-induced hypertension. 3,4 However, potential side-effects of
regional analgesia remains a concern for many parturient women and obstetricians.
Recent observational studies, randomised control studies and meta-analyses do not
show an increase in incidence of caesarean section and long-term back pain after
using epidural analgesia.5–10 The use of low concentration local anaesthetic solution
for epidural analgesia and patient controlled epidural analgesia (PCEA) has
minimised most of the side effects of regional analgesia, and has made ‘mobile’ or
‘walking’ epidural analgesia feasible.11 According to the ‘American College of
Obstetricians and Gynecologists’ and the ‘American Society of Anesthesiologists’
joint statement, a parturient woman’s request for pain relief is a sufficient medical
indication for regional analgesia to be provided.12 We conducted a national survey to
investigate the distribution of obstetric regional analgesia services in New Zealand,
and to assess whether there were any problems with access to these services.
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Methods
Eighty-seven registered maternity facilities in New Zealand were identified from the Ministry of Health
registry. A survey form with a covering letter, requesting information on the number of deliveries and
the types of obstetric analgesia modalities available in each facility for year 2000, was posted to all
identified facilities in December 2001. Maternity facilities, which did not respond to the first mail-out
within 3 months and a second request within 2 months, were regarded as non-respondents in this
survey.
A maternity facility was defined as a major urban facility if the population served was more than
30,000. The population of different parts of New Zealand was derived from the Statistics New Zealand
2001 Census Report.13 The outcomes of this survey were the availability of obstetric regional analgesia
services, and the factors associated with it.
Associations between categorical variables, such as major or non-major urban and geographic location
of the obstetric facility (South Island or North Island or outlying island), were analysed by Chi-squared
tests. Associations between continuous variables such as number of deliveries per year were analysed
by t-test or Mann-Whitney test if data were not normally distributed.
Significant variables derived from univariable analyses were further analysed by multivariate logistic
regression analysis. A p value less than 0.05 was regarded as significant, and all tests were two-tailed
unless stated otherwise. Statistical analyses were performed by SPSS for Windows statistical software
(version 9.0 1998 SPSS Inc. IL, USA).

Results
A total of 53 obstetric facilities (Appendix 1) out of 87 responded to the survey. Three
obstetric facilities (Napier Hospital, Hastings Hospital, and Waipukarau Hospital).
responded as one facility because they belong to the same district health board
(DHB): Hawke’s Bay DHB.
The total response rate of this survey was 62%, with 34 facilities (64.2%) from the
North Island, 18 facilities (34%) from the South Island, and 1 from Chatham Island.
Seventeen obstetric facilities (32.1%) are located in major urban areas and 36
facilities (67.9%) in non-major urban areas. A total of 43,289 deliveries were
recorded in this survey. The total number of births registered in New Zealand for year
2000 according to Department of Internal Affairs was 58,133. The difference is due to
non-responding obstetric facilities, home births, and the presence of multiple
pregnancies at some deliveries. All obstetric facilities offered at least one form of
non-pharmacological labour analgesia and systemic analgesia, such as Entonox and
systemic opioids (Table 1).
Obstetric regional analgesia was, however, only available in 20 of the 53 facilities
(38%). These 20 facilities accounted for 92.5% of all deliveries identified by this
survey in the year 2000.
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Table 1. Percentage of facilities with different types of systemic pharmacological
analgesia and non-pharmacological analgesic modalities
Non-pharmacological modalities

Percentage

1. Activity

95%

2. Acupuncture

14%

3. Aromatherapy

60%

4. Crystal therapy

4%

5. Heat or cold application

89%

6. Hydrotherapy

89%

7. Lamaze

7%

8. Massage

82%

9. Music

85%

10. Paced breathing

69%

11. Relaxation / Meditation

83%

12. Transcutaneous electrical nerve stimulation (TENS)

69%

Systemic pharmacological analgesia
1. Entonox (50% nitrous oxide with 50% oxygen)

100%

2. IV pethidine (including PCA using IV pethidine)

70%

3. IM pethidine

96%

4. IV fentanyl (including PCA using IV fentanyl)

16%

5. IV remifentanil (PCA using IV remifentanil)

0.02%

PCA=patient controlled analgesia; IM=intramuscular; IV=intravenous.
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Table 2. Univariable analyses: relationship between availability of obstetric
regional analgesia and other variables
Variables
Location:
North Island
South Island
Outlying Island
Areas:
Main urban
Non-main urban
Number of deliveries:
Mean (SD)

Regional (+), n=20

Regional (-), n=33

P value

12
8
0

22
10
1

0.60

14
6

3
30

0.0001

2002 (1996)

99 (89)

0.0001*

*Mann-Whitney U tests.

In univariable analyses, the number of deliveries (p=0.0001) and major urban area
facilities (p=0.0001) were significantly associated with the availability of obstetric
regional analgesia services (Table 2). In multivariate logistic regression analysis, only
the number of deliveries per year in a facility remained independently associated with
the availability of obstetric regional analgesia services (odds ratio 1.03; 95% CI:
1.01–1.06; p=0.03).
Patient controlled epidural analgesia (PCEA) was available in 5 of the 20 obstetric
facilities (25%) that provided obstetric regional analgesia (Table 3). Only 1 facility
out of 53 (1.9%) used pudendal nerve block for obstetric analgesia.
Table 3. Different types of obstetric regional analgesia techniques used in New
Zealand
Types of obstetric regional techniques

Percentages of facilities used the technique

Epidural infusion*:

16/20 (80%)

Epidural boluses*:

17/20 (85%)

Combined spinal-epidural technique:

14/20 (70%)

PCEA † :

5/20 (25%)

p=0.0002,
Chi-squared test

*Using local anaesthetic ± opioid mixture solution; †Patient Controlled Epidural Analgesia

Discussion
Recently, an alleged shortage of anaesthetists in Northland affected the obstetric
services in a Northland town (Kaitaia), and raised prominent public discussion
regarding the availability of obstetric anaesthesia services to rural New Zealand.
The safe provision of obstetric regional analgesia services is expensive,14,15 and will
require anaesthetic equipment, 24-hour availability of specialist anaesthetists and
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competent anaesthetic assistance, and training of midwives. Our study showed that
obstetric regional analgesia services in New Zealand were very geographically
focused, but closely matched with the distribution of obstetric deliveries.
As a result, the majority of parturient women (92.5%) still had access to obstetric
regional analgesia services. We believe the distribution of obstetric regional services
in New Zealand was likely to be cost-effective. When there is a change in the
distribution of New Zealand population, repeating a similar survey with full economic
analysis will be helpful in the planning of obstetric anaesthetic services.
Most obstetric regional analgesia techniques were commonly practiced in
New Zealand with the exception of patient controlled epidural analgesia (PCEA).
Recent meta-analyses have shown that PCEA is better than continuous or bolus
regional analgesia in terms of pain control, and side effects such as motor blockade.11
However, our results showed that this relatively new obstetric regional analgesia
technique is still not widely available or used in New Zealand in year 2000. This may
be due to slow uptake of new anaesthetic techniques among New Zealand
anaesthetists or a lack of funding for new equipment for PCEA or a combination of
these factors. Future survey on practicing anaesthetists’ attitude on the use of new
anaesthetic techniques such as PCEA may clarify the reasons why PCEA was not
widely used.
There were a few limitations with this study. Firstly, the response rate of this survey
was only 62%, which accounted for about 75% of all obstetric deliveries in the year
2000 in New Zealand. While the non-respondents of this survey were similar to the
respondents in terms of their geographic locations in the country (North Island or
South Island), the non-responding facilities were more likely to come from the nonmajor urban areas (69% vs 32.1%; p<0.002). This may have created a bias in the
results because non-major urban facilities are less likely to have obstetric regional
analgesia services.
Furthermore, we only assessed the number of deliveries of each facility in the year
2000, without specifying the primary location of these pregnant women. It is possible
that some of the rural or non-major urban parturient women might have been
transferred to major urban obstetric facilities for further management because of the
lack of obstetric regional analgesia in the area where they usually reside. This bias
might have made the availability of obstetric regional analgesia services in this survey
appear to match the distribution of deliveries better than it actually is.
In conclusion, most non-pharmacological analgesia modalities and systemic analgesia
methods were widely available in New Zealand. In contrast, obstetric regional
analgesia services provided by anaesthetists were very geographically focused
(mainly in major urban areas). Most parturient women had access to these services as
the distribution of deliveries matched closely with the distribution of these services.
When there is a change in the distribution of the New Zealand population, repeating a
similar survey will facilitate the planning and restructuring of obstetric regional
analgesia services.
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Appendix 1

North Island Non-Main Urban
Tokoroa Hospital

North Island Main Urban
Hawkes Bay DHB

Dargaville Hospital
Matariki Te Awamutu Hospital

Rotorua Hospital

Helensville Birthing Centre

Taranaki Hospital

Warkworth Birthing Centre

Hamilton Birthing Limited

Waihi Hospital

Waikato Hospital

Fielding Maternity

Brthcare Auckland

Elizabeth R Hospital Stratford

Waitakere Hospital

Levin Hospital

Hutt Valley Hospital

Hokianga Rawene

National Women’s Hospital

Thames Hospital

Wanganui Hospital

Huntly Birthcare

Wellington Hospital

Murupara Bay of Plenty

Middlemore Hospital

Waimarino Raetihi
Wellsford Birthing Facility

South Island Main Urban

Wairoa Facility

Nelson Hospital

Paraparaumu Facility

St George Hospital Christchurch

Taumarunui Hospital

Christchurch Women’s Hospital

Rhoda Read Morrinsville

Burwood Facility Christchurch

Taupo Hospital

Dunedin Hospital

Marsterton Wairarapa
Whakatane Hospital

Outlying Island
Chatham Island

South Island Non-Main Urban
Lincoln Facility
Akaroa Facility
Kaikoura Hospital
Dunstan Hospital
Motueka Facility
Greymouth Hospital
Oamaru Facility
Wairau Hospital Blenheim
Timaru Hospital
Gore Facility
Tuatapere Hospital
Ashburton Facility
Lumsden Facility
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Caesarean section in term nulliparous women at
Wellington Hospital in 2001: a regional audit
Michel Sangalli, Alice Guidera
Abstract
Aims The aims of this audit were to determine the frequency of caesarean section
(CS) in the Wellington region for term nulliparous women, to evaluate the local
demographic and clinical factors associated with CS, and to assess the quality of
clinical care.
Methods Nulliparous women with singleton live pregnancies and a gestational age
≥36 weeks who had a CS in Wellington Hospital during 1 January 2001 to 30 June
2001 were identified using a computerised database. The Hospital records were
reviewed. Demographic and clinical factors associated with CS were analysed and
assessed against standards from the literature.
Results A total of 743 women with a singleton live pregnancy ≥36 weeks delivered
during the period. 209 women met the criteria and 201 files were available. The
estimated corrected CS rate was 27%. Thirty-six women (5%, 36/743) had an elective
CS, and 165 (22%, 165/743) had an emergency CS. Dystocia (48%), suspected fetal
compromise (23%), and malpresentation (20%) represented the most common
indications for CS. A significant proportion of CS were performed without meeting
the standards.
Conclusions In term nulliparous women, the indications for CS and the compliance
with recognised standards from the literature were very similar to those observed in
other industrialised countries.
There is an increasing tendency to perform caesarean sections in most industrialised
countries, although there are marked differences among countries in both the timing
and the rate of increase in caesarean section (CS) rates.1 The reasons for this global
increase in caesarean sections are multiple and complex, and what constitutes a ‘good
indication’ for a CS is clearly a matter of controversy. Greater customer expectations
and choice, older maternal age, smaller family units, inadequate models of care, and
fear of litigation represent some aspects of modern pregnancy care that have been
associated with the increase in CS rate.2
In the USA, where the increase in CS rate was first observed, the CS rate reached
24% in 1990, then stabilised and even fell somewhat to 22% in 1999 following
initiatives taken to stabilise or reduce the CS rate.3,4 These initiatives have focuses on
decreasing the rate of first CS and increasing the rate of vaginal deliveries after CS.2
In New Zealand, the CS rate rose to 22.1% in 2001.5
In the year 2000, at Wellington Hospital, a tertiary referral centre, the local CS rate
has reached 26.6% for all women, one of the highest in the country.
The aims of this audit were to determine the frequency of CS in the Wellington region
for term nulliparous women, to evaluate the local demographic and clinical factors
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associated with CS, and, to assess the quality of clinical care against agreed standards
derived from published literature.

Methods
Nulliparous women with a singleton live pregnancy with a gestational age ≥36 weeks (who delivered in
Wellington Hospital during 1 January 2001 to 30 June 2001) were identified by Capital and Coast
District Health Board’s Perinatal Information Management System.
Data was extracted from the Perinatal Information Management System for women who delivered
vaginally and directly from the hospital records of women who had a CS. The data included: maternal
age, gestational age, induction of labour (IOL), epidural anaesthesia for women in labour, birthweight,
neonatal outcome (live/stillborn), and the presence of severe asphyxia.
For women delivered by CS, ethnicity and indication for CS was also noted. Severe asphyxia was
defined as evidence of metabolic acidosis in intrapartum fetal scalp blood, umbilical arterial cord, or on
very early neonatal blood sample (pH <7.00 and base deficit >12 mmol/L) with early onset severe or
moderate neonatal encephalopathy 6 .
Ethnicity was self-reported as defined by the Ministry of Health, and grouped as European/other,
Maori, Pacific Island, or Asian. Caesarean section was classified as either an elective or an emergency
intervention. Indications for CS were divided in the following categories: dystocia (including failure to
progress during the latent phase of labour, failed IOL, failure to progress during the active phase of the
first stage and during the second stage of labour), suspected fetal compromise, malpresentation,
placenta praevia/antepartum haemorrhage, and ‘other’.
An indicated CS was defined as a CS performed in the presence of at least one of the below-defined
indications using a recognised standard from the literature. All cases where the clinical indication was
not clearly documented (or the criteria for an indicated CS was not clearly met) were reviewed
independently by two obstetricians, and classified either as either ‘indicated’ (one or both of the
obstetricians found that a criteria for an indicated CS was met) or ‘not indicated’ at the time of the
decision.
Considerations included a careful review of the partogram and notes describing the progress of labour
and the nature and quality of obstetric intervention, records of clinical assessments, inspection of
cardiotocograph (CTG), and the feasibility of fetal blood sampling (FBS). FBS was considered feasible
if the cervix was ≥4cm dilated.1 For simplicity of assessment, time was rounded up to the nearest hour.
If documented, the woman’s request for a CS in the absence of a medical indication was recorded.
Malpresentation was a recognised indication for CS when the fetus was in breech, transverse, brow, or
face presentation at the time of labour/delivery. Furthermore, when CS was performed for a breech
presentation, it was noted whether external cephalic version (ECV) was offered or attempted prior to
labour.7
Consensus criteria for dystocia (including failed labour induction, failure to progress during the latent
phase, or first stage and second stage of labour) have not been clearly established.8–10 However, one of
the recognised auditable standards for failure to progress in labour is that oxytocin should be used in
the management of nulliparous women with suspected failure to progress in labour prior to CS
(Standard 1).11
To obtain a credible crude estimate of the lowest possible CS rate for dystocia, a pragmatic approach
(taking account of the current maternity system in New Zealand) was used.
Three factors were taken into account.
•

Firstly, the observation that many pregnant women do not wish to have a long labour and favour
continuity of care during labour,

•

Secondly, that most workers find shifts in excess of 12 hours unreasonable, and

•

Thirdly that no independent midwives in Wellington work in large teams allowing rostered
day/night duties.

Therefore, the least time stringent recognised standards of management of dystocia were chosen
because they fit best with the current model of labour care. In this study, failed induction of labour and
failure to progress during the latent phase of labour were defined as an indication for CS when despite
ruptured membrane and 6 hours of oxytocin perfusion the cervix did not reach a dilatation >3cm
(Standard 2).10
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The indication for CS for failure to progress during the active phase of labour was defined as failure to
progress when there has been an arrest in dilatation, despite ruptured membranes and oxytocin infusion
for over 4 hours (Standard 3).9 Failure to progress in the second stage of labour was an indication for
CS if the baby has not been delivered vaginally after 2 hours with oxytocin augmentation for some time
during the second stage (Standard 4).10
Fetal compromise was a recognised indication for CS if the CTG was frankly pathological (including
any combination of prolonged bradycardia, repetitive variable/late decelerations, tachycardia with
reduced variability) or when a non-reassuring CTG was associated with either a fetal blood sample
showing a pH <7.20 or a specific clinical situation (eg, placental abruption).12 It was also established
whether a cord pH result was available in the mother or infant’s notes.1,12
For statistical analysis, Yates corrected test was used to evaluate discrete variables, and the Fisher exact
test (two-tailed) was used when any cell contained an expected value of less than five. For normally
distributed continuous variables, the Student t-test was used. P<0.05 was considered significant.

Results
Between 1 January 2001 and 30 June 2001, 743 women at a gestational age ≥36
weeks (with a singleton live pregnancy) gave birth to their first infant at Wellington
Hospital. This total includes 51 women who gave birth vaginally in two peripherical
birthing units without facilities for CS.
Most women delivering at Wellington Women’s Hospital were under the private care
of their lead maternity carer (LMC), which include independent midwives, GP
obstetricians, and specialist obstetricians. The majority of LMCs were independent
midwives, and specialist team (SHO, registrar and/or specialist) consultation was
required before any significant obstetric intervention.
Of those 743 women, 209 gave birth by CS, thus giving an uncorrected CS rate of
about 28%. The number of first deliveries outside hospital settings during that period
is unknown but is estimated to be low (~3%)5 , thus giving an estimated minimum
corrected CS rate for the Wellington region of about 27%. The hospital file of 8
women was not available, thus leaving a study population of 201 women for some of
the data.
Ethnicity was reported as either European/other (75%), Maori (8%), Pacific Island
(7%), or Asian (10%). There was no statistically significant difference in CS rate
among women of different ethnicity. The epidural rate of all nulliparous women
(expecting their first infant [elective CS excluded] with a gestation ≥36 weeks) was
67%. The women delivered by CS were statistically significantly older by an average
of 2 years (30.8 ± 5.8 years versus 28.7 ± 5.6 years) than women who gave birth
vaginally.
Women aged ≥40 years were significantly more frequent in the CS group (10/209
versus 4/534, OR 6.66 [1.90–25.48]). The average gestational age at delivery was
39.5 ± 1.5 weeks, and did not differ from women with a vaginal delivery. The
proportion of women with a gestational age >41 completed weeks was not a
statistically different amount between the 2 groups. Induction of labour was
significantly more frequent in the CS group (105/201 versus 177/534, OR 2.21 [1.56–
3.11]).
Birthweight did not differ statistically between the 2 groups (3410 ± 452 g for the
[CS] versus 3477 ± 582 g [vaginal delivery]). Infants with a birthweight >4000 g were
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significantly more common in the CS group (32/209 versus 39/534, OR 2.11, 95% CI
1.35–3.88).
Table 1: Indication for CS (caesarean section) deliveries

743 nulliparous women ≥36 weeks (hospital deliveries)

209 CS

534 vaginal deliveries

8 files unavailable

201 files available

36 elective CS

26 CS for malpresentation
•

25 breech

•

1 oblique lie

3 CS for placenta praevia

7 other

165 emergency CS

97 CS for dystocia
•

27 latent phase of first stage of labour
o

23 failed IOL

•

33 active phase of first stage of labour

•

37 second stage of labour

46 CS for presumed fetal compromise

•

3 fibroids

•

1 genital herpes

•

13 breech

•

1 maternal request

•

1 brow

•

1 pre-eclampsia

•

1 maternal pain
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8 other
•

4 pre-eclampsia

•

2 maternal request

•

1 chorioamnionitis

•

1 intra-uterine growth restriction
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Table 2. CS (caesarean section) for dystocia
Standard
(1) Oxytocin for failure to progress in labour

Number of cases

Percent

65/74

88%

3/21

14%

13/21

62%

4/21

19%

1/21

5%

(IOL excluded)
(2) Duration of oxytocin infusion during latent phase of labour
(including IOL)

§

<6 hours

§

≥6 hours <9 hours

§

≥9 hours <12 hours

§

≥12 hours

(3) Duration of oxytocin for failure to
progress during established labour
§

no oxytocin

1/33

3%

§

<4 hours or no oxytocin

17/33

52%

§

≥4 hours <6 hours

8/33

24%

§

≥6 hours <8 hours

8/33

24%

§

≥8 hours

1/33

3%

24/37

65%

12/37

32%

(4) Failure to progress in second stage of
labour (duration of second stage + oxytocin
for some time)
§

≥2 hours

§

≥3 hours
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Infants with a birthweight <2500 g were not statistically significantly more common
in the CS group (10/209 versus 14/534). In the vaginal and CS birth groups, there
were no stillbirths or infants with severe birth asphyxia. Table 1 shows the indications
for CS in the study population.
Results for dystocia are shown in Table 2. Overall, 88% of women who failed to
progress in labour (IOL excluded) received oxytocin (Standard 1). Among the 23
women who had an emergency CS for failed IOL, 6 had prostaglandins only; 4 had
artificial rupture of the membranes (ARM) and received oxytocin; and 13 had
prostaglandins, ARM, and oxytocin.
Standard 2 compliance for women with a CS for failed IOL (who received oxytocin)
or with failure to progress during the latent phase of labour was 85%. Standard 3
compliance for women with a CS for failure to progress during the active phase of the
first stage of labour was 48%. Among women with a CS for failure to progress during
the second stage of labour, 78% (29/37) received oxytocin, 86% (32/37) had a
second-stage duration =2 hours, and 32% had a second-stage duration = 3 hours
(12/37). Compliance with standard 4 was 65%.
Overall, out of 46 women with a CS for suspected fetal compromise, 20 had a FBS of
which 5 failed. Among the 15 women who had a FBS, 3 had a pH <7.20 before CS.
Among the 26 women who did not have a FBS before CS for suspected fetal
compromise, 3 declined to have the test; in 1 case, an immediate CS was indicated
due to a severely pathological CTG; and 9 women were <4 cm dilated and therefore
ineligible for a FBS.
Therefore, an attempt to obtain a FBS was made in 64% (23/36) of eligible women.
After CS for suspected fetal compromise, a cord pH result was available in the notes
of 78% of the women (36/46).
A total of 40 CS were performed for malpresentation, including 26 elective CS (25
breech, 1 oblique lie; 40/743, 5.3%) and 14 emergency CS (13 breech and 1 brow
presentation). Out of the 38 women with a CS for breech presentation, 5 were thought
to have a contraindication to ECV, 7 had an unsuccessful attempt at ECV, 1 was
booked for an ECV, and 2 declined an ECV. No documentation about a discussion
about ECV was found in 23 sets of notes. Compliance with the (ECV) standard was
33% (11/33).

Discussion
This audit from Wellington Hospital, a tertiary referral centre, shows that the CS rate
for primiparous women with a gestational age ≥36 weeks is about 27%. This rate is
similar, although higher, to the rate (24%) published for England, Wales, and
Northern Ireland in 2000–2001 in the National Sentinel Caesarean Section Audit
Report (NSCSAR).1
As in other reports from the literature from various institutions and countries, dystocia
(48%), suspected fetal compromise (23%), and malpresentation (20%) represented the
most common indications for CS.1,2 In line with other studies, an association with
advanced maternal age (≥40 years)13 , large babies, and IOL14 was also shown, but
these factors were only found in a minority of women.
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In a consensus statement from 1985, the World Health Organization (WHO)
suggested that there were no additional health benefits associated with a CS rate
above 10%–15%. However, a recent report looking at obstetric outcome data from
three large free-standing hospitals in Dublin over a 22-year period showed a
remarkably consistent association between an increasing CS rate and a falling
mortality rate. Also, the hospital with the highest CS had consistently the lowest
mortality rate.15 Indeed, this has been the feeling of many obstetricians over the years.
Despite the WHO statement and CS being one of the most commonly performed
major surgical interventions, there is, currently, no clear agreement of what
constitutes a ‘good indication’ for CS. Instead, a multitude of objective and subjective
factors (including personal values) are considered when the option of a CS is
discussed with the woman in labour and her partner/support person(s).
Thus, several ‘reasonable’ standards derived from the literature have been chosen to
assess the quality of clinical care received by Wellington women during the study
period. These standards have been chosen because they are the most compatible with
current practice, and are associated with a high rate of vaginal deliveries without
compromising the health of the mother and infant.
For dystocia, most (88%) women in this study received oxytocin during established
labour, similar to the NSCSAR audit (81%).1 However, it appears that in about onethird of cases, this decision could potentially have been safely delayed, thus allowing
opportunity for further progress.
The standards chosen for dystocia reflect either the treatment received (oxytocin), or
both oxytocin and the time allowed for labour progression, and clearly do no take
account of any other factors that may be pertinent at the time of the decision. Due to
the design of this study, it was not always possible to identify accurately why a CS
was performed at the time of the decision. However, it should be noted that the
indication for CS was only rarely documented as a request from the women against
professional advice.
One of the relevant factors in the management of labour dystocia is the presence and
duration of ‘good quality’ uterine contractions, which is the determining factor to
achieve a satisfactory progress in labour. Indeed, the use of oxytocin is only a
surrogate marker for good contractions, and such assessment requires competent
assessment during labour, and perhaps an intra-uterine pressure catheter.
Clearly, if there is an identified need to stabilise/decrease the CS rate for dystocia,
strategies will need to focus on public education and on the model of care,
acknowledging the fact that the current maternity system was clearly ineffective in
limiting the increase in CS rates. Efforts at the level of each maternity unit are also
required to optimise the diagnosis and management of slow progress in labour,
keeping in mind that the hospital team has often only a limited input in the women’s
global decision-making process, and in the management of dystocia, which starts
many hours before the decision for CS.
Suspected fetal compromise was the indication for 23% of CS operations, and about
two-thirds of eligible women were offered a FBS, which is higher than the NSCSAR
result (44%),1 probably because Wellington Hospital is a tertiary referral centre.
Seventy-eight percent of women who had a CS carried out for presumed fetal
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compromise had a documented cord pH result in the hospital file, which is similar to
the NSCSAR result (82%).1
In many cases, women were not eligible for FBS because of lack of cervical
dilatation, and in a significant proportion of eligible women, it was not offered. An
alternative in selected cases may be the use of fetal scalp or vibroacoustic stimulation
to check for fetal wellbeing. 16,17 Again, patient and LMC education as well as staff
training (in technical aspects of FBS collection and handling) may increase the
acceptability and success rate of FBS.
However, it is noteworthy that many CS were performed despite a reassuring pH
result. Again, due to the study design, it was not possible to clearly identify the
reasons for the decision to proceed with the CS. An important fact remains that the
clinical decision is usually based on the likelihood of fetal acidosis and insult, which,
in presence of a persistently non-reassuring CTG increases proportionally to the time
taken to deliver the fetus.
It is currently not a New Zealand standard, even in large units, to have a dedicated
fully staffed anaesthetic and obstetric team on site 24/24hours. This situation is likely
to explain, at least partly, why FBS were not offered in all cases and why it was
decided to proceed with a CS despite a reassuring FBS in the presence of a nonreassuring CTG rather than careful observation or performing a second FBS.
Almost all CS (95%) for malpresentation were due to breech presentation. With
caesarean section being the currently favoured mode of delivery,18 external cephalic
version has become a recommended option and an auditable standard for the
management of term breech. 1,7 This was offered in about one-third of eligible women,
which is similar to the results of the NSCSAR audit.1
ECV was also commonly declined. Again, women and LMC education allowing
timely identification of breech fetuses with referral to skilled ECV teams may have an
impact on the number of CS performed for breech presentation.
In conclusion, this audit looking at the CS rate among women having their first baby
in the Wellington region in 2001 shows that the CS rate, the indications for CS, and
the compliance with recognised standards from the literature are very similar to the
situation in other countries.
Dystocia, suspected fetal compromise, and malpresentation represent the most
common indications for CS. Based on the result of this audit, it is estimated that better
compliance with recognised standards could potentially allow a decrease in the CS
rate from 27% to about 18%–22%. However, this process is likely (as overseas) to be
long, complex and difficult. Therefore, significant changes in the current maternity
system in New Zealand are probably required to efficiently address these difficulties.
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Abstract
Aims Universal Newborn Hearing Screening (UNHS) is being implemented
worldwide as an effective method of early identification of hearing loss. The impact
of delayed detection of sensorineural hearing loss is a major lifelong impairment. The
aim of the study was to assess the feasibility of introducing universal newborn hearing
screening over the 12-month period in the Neonatal Intensive Care Unit (NICU) at
Christchurch Women’s Hospital, and to assess the costs, and resources required.
Methods Universal Newborn Hearing Screening was conducted over a 12 month
period in the Neonatal Service of Christchurch Women’s Hospital. Throughout the
implementation period, data were collected to monitor and benchmark against
World’s best practice.
Results During the 12 months of the study, 435 babies were screened for hearing loss
in the Neonatal Service at Christchurch Women’s Hospital. Of these babies, 19
(4.37%) were referred for diagnostic ‘auditory brainstem response’ ABR testing to
confirm hearing loss. Two babies were confirmed with hearing loss, with only one
baby exhibiting a known risk factor for deafness. This resulted in a positive predictive
index of 10.53%.
Conclusions This study highlights that UNHS can be implemented efficiently and
cost-effectively within the Neonatal Service of a New Zealand Hospital. The results
were consistent with best practice, and show the benefits of UNHS against ‘at risk’
screening. The ultimate success of this study will be in the implementation of UNHS
across New Zealand.
Early detection and management of hearing loss is crucial for the developmental
period for auditory, speech, and language acquisition. Numerous studies demonstrate
that early diagnosis and intervention (before 6 months of age) of hearing impairment
is effective in allowing children with congenital hearing loss to acquire age
appropriate cognitive and spoken language skills.1–4 In recent years, the technology
and expertise has developed to allow screening to detect hearing loss in newborn
babies. Early detection will also lead to earlier fitting of advanced hearing instruments
combined with intensive services targeting communication development.
Latest New Zealand figures for the year 20025 indicate that the average age of
detection of hearing loss is 35 months. Unfortunately, these figures do not indicate
what percentage of children with hearing impairment were hearing impaired at birth.
As 84% of permanent childhood hearing impairment is evident at birth, we conclude
that the vast majority of children (for whom permanent hearing impairment was
detected) have been hearing impaired since birth. Further investigation of the New
Zealand Deafness notification data reveals that, since 1982, the average age of
diagnosis has increased steadily and predictably at the rate of almost 1 month each
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year, whereas in most other countries the average age of diagnosis of deafness has
been in steady decline.
The reason for this higher age of detection of deafness in New Zealand is due to
reliance on the previous gold standard of screening babies presenting with one or
more ‘high-risk’ indicators for deafness. Despite the positive rationale behind the use
of high-risk registers, an abundance of research no longer supports this method as
effective for early identification of deafness.6–9 As approximately 10% of all
newborns fall within these risk factors for deafness,10 there are large numbers of
newborns to screen and lengthy waiting lists for audiology services. Unfortunately,
over 50% of children with a severe/profound congenital hearing loss are not identified
due to the fact that they fail to exhibit any of the high-risk indicators.5,11
Reports that such programmes typically complete diagnostic evaluations on only 2550% of this targeted population12 are similarly concerning, although a New Zealand
programme reports a higher rate of 84%.13 The ineffectiveness of using risk factors to
identify a subpopulation for further screening is illustrated by the fact that in
New Zealand there is no significant difference in age of detection for those children
who had a risk factor versus those who do not.5 Despite the use of high-risk registers,
the goal of detection of deafness before 3 months of age has never been achieved
using this method of screening and has a number of serious limitations.
Technology exists to quickly and efficiently test the hearing of all babies. Several
large studies overseas examining universal hearing screening have been conducted
using automated ‘auditory brainstem response’ (ABR) or ‘otoacoustic emissions’
(OAE) followed by diagnostic audiology to confirm the results.
Maxon et al14 reported a study of 50,000 infants screened over a 4-year period, with
measures of sensitivity and specificity comparing favourably with other objective
measures of proven efficacy. Additionally, the Wessex UNHS Trial Group 15
conducted a controlled study of 21,279 babies finding 1.6% of babies screening
positive for hearing loss with an overall positive predictive index of 6.7%.
Techniques such as automated ABR and OAE are sensitive and specific to the
identification of moderate-to-profound hearing losses allow the identification of
hearing loss within the neonatal period rather than at 2 or 3 years of age. The aim of
this study was to assess the introduction of UNHS of newborns admitted to the NICU
at Christchurch Women’s Hospital.

Methods
From mid-July 2001 to mid-July 2002, all babies admitted to the Neonatal Service at Christchurch
Women’s Hospital were offered the opportunity to undertake a hearing screening using the GSI-70
otoacoustic emissions screener. The GSI-70 utilises a fully automatic distortion product otoacoustic
emissions (DPOAE) screening algorithm, which provides either a ‘PASS’ or ‘REFER’ result at 2000,
4000, and 6000Hz.
In line with international guidelines, a two-stage screening programme was implemented with each
child who failed the initial screen being re-screened before discharge.16 This method has been shown to
be effective in reducing the false positive rate to as low as 1%–2% in established programmes.14,16
False positive rates are largely from fluid in the middle ear and small ear canal size, so the otoacoustic
emission testing was conducted once the baby was at 34 weeks gestational age and older than 48 hours.
Of the 688 babies admitted to the Neonatal Intensive Care Unit, 438 babies (64%) were eligible to
participate in the study by meeting the 48-hour stay criteria. As there was no UNHS screening in the
well baby nursery, those babies who were discharged at younger than 48 hours (36%) were followed
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through the normal ‘at risk’ screening procedures if a risk factor was evident. As UNHS has not
become a standard of care procedure, the parents were offered the procedure as an optional screening
by the research nurse. Only three families chose not to undertake UNHS testing. As this was a pilot
programme, for the first 6 months of the trial, all babies who had a risk factor for deafness were also
referred to Christchurch Hospital for a diagnostic ABR. The 435 babies who were screened represented
the ethnic diversity in Christchurch City region when compared with the 2001 Census17 (Table 1).

Table 1. Self defined ethnic group of the children’s parents
Self defined ethnic group of parents
European
European/Maori
European/Pacific peoples
European/Asian
Maori
Pacific peoples
Asian
Other ethnicity

Number
366
12
3
1
27
6
10
10

%
84.14%
2.76%
0.69%
0.23%
6.21%
1.38%
2.30%
2.30%

Results
In total, 435 babies underwent the UNHS screening (Figure 1); of those 389 (89.4%)
passed the screening on first test. Of the 46 babies that required a second screening
(10.6%), 19 babies failed the second screen and were referred for diagnostic ABR.
The reason for babies failing the first screen and passing the second screen was due to
internal noise at testing, remaining birth fluid, or small ear canals making testing
difficult.
The 19 babies (4.37%) who did not pass the retest were referred for a diagnostic ABR
at Christchurch Hospital timed for 1 month past their due date. The diagnostic ABR
confirmed that two babies had a moderate-to-severe bilateral sensorineural hearing
loss. Importantly, one of these babies had no risk factors for deafness while the other
had hearing loss as part of a congenital syndrome which would have been detected
through the at risk hearing screening programme. In the first 6 months of the trial,
infants with a risk factor for deafness were tested with both OAE screening and
diagnostic ABR. None of the infants who passed the OAE screen failed the diagnostic
ABR procedure.
Two of the babies unfortunately did not attend the diagnostic appointment after
obtaining a refer result from the screening and follow-up, despite a follow-up letter
and phone call. As both ‘at risk’ screening and UNHS programmes have the same
difficulty with follow-up once an infant has left the hospital, it is crucial that medical
practitioners and Plunket nurses remain vigilant for childhood deafness.
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Figure 1. Block diagram of the hearing screening procedure along with numbers
of children passing and failing at each stage

DPOAE= distortion product otoacoustic emissions; ABR= auditory brainstem response.

Examination of risk factors indicated that 118 (27.1%) babies had one or more
significant risk factors for deafness (Table 2) which would have resulted in referral
for a diagnostic ABR. Where there was more than one risk factor, the most significant
factor was allocated (eg, birth weight < 1500g). This number (27.1%) is significantly
above the 10% of babies with risk factors in the general population and highlights the
increased risk of deafness for babies admitted to a Neonatal unit.
The undertaking of UNHS screening resulted in a reduction in the number of referrals
from 118 babies to only 19 babies. A reduction in referral rates has the carry-on
benefit that it decreases the length of the waiting list for audiological referrals. In
summary, the positive predictive value of UNHS was significantly greater than ‘at
risk’ screening with a positive predictive value of having a hearing loss of 10.53%
compared to 0.85% for babies referred through the at risk program.
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Table 2. Details of the risk factors for the 188 babies with one or more
identifiable risk factors for deafness
Principal risk factor
Significant family history
In utero infection
Craniofacial abnormalities
Birth weight <1500grams
Hyperbilirubinaemia (jaundice)
Ototoxic medication
Bacterial Meningitis
Low Apgar score (0–4 at one minute. 0–6 at 5 minutes)
Mechanical ventilation lasting 5 days or more
Congenital abnormalities (with risk of deafness)

Percentage
6.8%
0%
7.6%
56.8%
4.2%
0.8%
0.8%
16.9%
1.7%
4.2%

Following experience with the testing procedures and the protocols the time required
for testing each baby was between 5–10 minutes. This compares with over 90 minutes
being required for diagnostic ABR. The drop in referrals for diagnostic ABR has led
to a reduction in waiting list time for diagnostic ABR from 6 months to 2 weeks,
which is essentially the amount of time required for the hospital to process the referral
and make an appointment.
The total cost (including consumables) of screening via DPOAE was NZD $25 per
baby whereas ABR screening cost NZD $300 per baby. The total costs of the
programme are laid out in Table 3.
Table 3. Cost comparison between UNHS screening with DPOAE and ‘at risk’
screening with ABR (in New Zealand dollars)
Variable
UNHS screening
OAE tests
ABR tests
Total
'At-risk' ABR
ABR tests
Total

Number

Unit cost

Total costs

481
19

$25
$300

$12,025
$5,700
$17,725

118

$300

$35,400
$35.400

UNHS=Universal Newborn Hearing Screening; DPOAE= distortion product otoacoustic emissions;
ABR=auditory brainstem response.

Thus, UNHS in the Neonatal Service can be provided at 50% of the cost of at-risk
screening in addition to providing less inconvenience to parents through attending
extra outpatient appointments and a longer waiting list. Importantly, this analysis does
not include the costs to society through late or missed diagnosis of hearing
impairment.

Discussion
The results indicate that hearing screening with a portable DPOAE device is a costeffective method which can be easily applied in the neonatal unit to identify infants at
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risk of a greater than mild sensorineural hearing loss. The major outcome is the early
identification of hearing loss at 3-4 months of age which allows early introduction of
amplification devices (hearing aids or cochlear implants) and early intervention to
begin. The New Zealand Deafness Database indicates strongly that the current
identification of children through ‘at risk’ screening clearly does not achieve this goal.
Two children were confirmed with hearing loss through the UNHS screening. One
child presented identifiable risk factors (congenital syndrome). For this child, the
benefit of UNHS over ‘at risk’ screening was a reduction in waiting list time for a
diagnostic ABR (J Gooley, personal communication, 2002). Conversely, the child
with no risk factors for deafness was detected at least 2 years earlier than would have
occurred through the standard ‘at risk’ screening measures.5 Earlier detection of
deafness leads to improved outcomes in terms of auditory, speech, language, and
educational development.4 Based on the data presented, the positive predictive index
for ‘at risk’ screening was 0.86% with one child missed child who had a hearing
impairment. Conversely, the positive predictive index for the neonatal screening
programme was much higher at 10.53% and all hearing impaired children were
identified.
There is some concern that despite a higher positive predictive index a significant
majority of children who need to be retested or referred for further evaluation have no
hearing impairment. The argument has been that the screening and referral of many
infants with normal hearing is potentially harmful to maternal bonding and family
function. 18 To answer this question, a large study by Watkin et al19 reported that
anxiety towards the screening was low and that there was no significant difference in
anxiety state of the retest group versus the control group.
Despite this observation, it is crucial that the attitudes and anxiety of the family are
considered proactively by following such recommendations as performing the screen
in the mother’s room, making screening available at a later stage for the small
percentage (4%) of mothers who have significant anxiety, and ensuring that it is
always communicated that the test is a screening and referral procedure not a
pass/fail.19
In terms of international benchmarks, the implementation of the programme in
Canterbury matched those recommended for established programmes. Overall, 4.35%
of babies were referred for follow-up testing which is in line with the American
Academy of Paediatrics20 recommendation of <4%. The false positive rate was 3.9%
which approached the recommendation of <3%. The low referral rate and false
positive rate allowed for an acceptable positive predictive value of 10.35%.
It is anticipated that with further experience and utilisation of automated ABR
technology rather than OAE these values will improve further.11 Importantly, both
babies in Christchurch with a hearing loss were detected and confirmed before the age
of 4 months which compares favourably with the New Zealand average for the
confirmation of hearing loss at hearing loss of 35 months.5
It should be remembered that the implementation of a successful UNHS programme
does not reduce the need for continued vigilance for suspicion of hearing loss. In both
‘at risk’ and UNHS programmes, there are a significant number of families who (for a
variety of reasons) do not attend follow-up appointments despite referral and follow-
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up. Additionally, 14% of permanent childhood hearing impairment is acquired after
birth (eg, meningitis or cytomegalovirus).6
To quickly detect acquired deafness, it is critical that UNHS programmes do not
remove the need for vision and hearing testing (VHT) in schools or other detection
pathways such as suspicion by family members or through regular screenings by the
family doctor and the Plunket nurse.5
For the study, DPOAEs were chosen as the technique of choice as it was anticipated
that most children would be admitted into the neonatal service for longer than 48
hours and is quicker and cheaper to perform than automated ABR. Unfortunately, this
assumption was incorrect in that 250 babies (36.3%) were discharged from the unit
before 48 hours and as such were unable to be tested. These babies were then
screened through using ‘at risk’ screening. This effect of missed babies due to early
discharge would become even greater if testing with OAEs was conducted also in the
well baby nursery, where babies are often discharged before 48 hours of age.
While testing with OAE is cheaper in terms of capital equipment cost, we recommend
that for a larger programme involving all live births automated ABR be used in
conjunction with OAE as the system of choice. The use of automated ABR
technology has the advantages of reduced false positive rate with testing in the first
few days of a baby’s life, and the ability to detect the 3.5% of hearing impaired
children who have auditory neuropathy, 11 although these advantages must be weighed
up against the increased time and equipment cost of automated ABR testing.
It is crucial that New Zealand take a national approach to the development of UNHS
which has begun with Project HEIDI (Hearing Impairment Early Detection and
Intervention) and the establishment of a UNHS trial programme in Waikato Province.
Althrough projects such as these we can demonstrate that deafness can be detected
quickly and reliably in newborn babies. Early detection leads to the fitting of
advanced digital hearing instruments and/or cochlear implants and beginning the
crucial auditory, speech, language, and/or sign language intervention required to
ensure that the child with a hearing impairment has every chance to develop alongside
his/her peers with normal hearing. New Zealand, with an average age of detection of
35 months, is, however, far behind World’s best standard of practice.
This is a concern as the technology and expertise exists to screen the 55,000 babies
born in New Zealand each year, diagnose deafness before 4 weeks of age and have the
child fitted with appropriate amplification and integrated into an early intervention
programme before 6 months of age. The incidence of permanent congenital hearing
loss currently stands at approximately 3 per 1000 live births,5 a rate more frequent
than any other health condition for which newborn screening is already required in
this country. 21,22 The question now for New Zealand is ‘when will universal hearing
screening become a national focus?’.
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Abstract
Aim The aim of the study commissioned by the National Health Committee (NHC)
was to explore the current practice and training needs of general practitioners (GPs) in
relation to genetic testing in New Zealand, and to gauge GPs’ perceptions of access to
genetic services for their patients.
Method A postal survey was sent to a national, random sample of 600 GPs.
Responses were received from 328 (56%) of the 586 eligible GPs.
Results Most GPs felt they lacked experience and knowledge of genetic testing, had
received little formal training, and many were unsure of how to contact genetic
services locally. GPs recognised the importance of their role in genetic testing and
requested further information.
Conclusions GPs in New Zealand have an increasingly important role to play in
genetic testing. The nature of this role in the new genetics era needs to be carefully
considered as will the best way to implement any future educational strategies.
Genetic testing technology has rapidly advanced in recent years and there are now
many genetic tests available for common diseases as well as rare conditions.
However, demand currently exceeds the ability to supply genetic testing services, and
it has become widely acknowledged that general practitioners (GPs) will have an
increasingly important role in meeting future demand for genetic testing across the
World.
This rapid increase in genetic technology has been reflected in the literature, in which
a number of international quantitative surveys1–8 and some qualitative studies9–11 have
explored how well prepared GPs and primary care are to cope with this change. This
research has consistently shown that GPs have limited knowledge in the area of
genetic testing.5,9,12
In New Zealand, GPs are the ‘gate-keepers’ to genetic services13 and therefore have
an important role in genetic testing. A substantial amount of genetic testing is
currently ordered by non-geneticists including GPs.14 However, there is currently no
research available about New Zealand GPs’ current practice or knowledge in relation
to genetic testing. For example, there is concern that adequate informed consent
processes, which rely on GPs’ knowledge of genetic testing and its implications, may
not be taking place outside of Genetic Services. 14,15
GPs may also be unfamiliar with appropriate referral mechanisms and how to access
information. It is not known whether GPs are appropriately ordering tests or how well
prepared they are in terms of their knowledge of genetics. This survey was
commissioned by the National Health Committee (NHC) to provide information on
the current role of the GP in genetic testing in New Zealand
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Method
Sample—A postal survey was sent to a national, random sample of 600 GPs. The sample (obtained
from Medimedia, a commercially available database) was stratified by rural/urban locality to include a
sample of 300 (from 1603) urban and 300 (from 1081) rural GPs as defined by the postcodes GPs used
as their main contact address. The survey was developed by the researchers in consultation with a
clinical geneticist, GPs, and members of the Genetic Testing Advisory Group to the NHC. The survey
was pilot tested with 10 GPs and revised accordingly.
Data collection—The survey included questions about genetic tests GPs had ordered or referred
patients for in the last 12 months, criteria for referral to genetic services, how accessible GPs perceived
genetic services to be, barriers to providing genetic testing, and genetics training they had received.
GPs’ knowledge and understanding of genetics was explored using three case scenarios; that is, breast
cancer, cystic fibrosis, and Huntington disease (Table 1). Specific knowledge questions were included
about each scenario. GPs were asked about risk factors, appropriate types of tests, to calculate risks and
to indicate the significance of test results. In addition, there were several other questions relating to
preliminary management steps before offering testing, appropriate forms of consent, who should be
tested, benefits of offering testing, and confidence in discussing test results and concepts of risk with
patients.
Respondents were able to select an opt-out option for each scenario if they felt they would have
difficulty answering the questions without seeking further information. A range of demographic
questions was also included and an open question for general comments at the end of the survey.
Surveys were mailed with a cover letter and a reply paid envelope. Maintenance of professional
standards (MOPS) credits were offered for completing the survey and reviewing the summary material
sent afterwards. Surveys were numbered to enable reminder letters to be sent out but respondents were
assured of anonymity. Non-responders were either posted or faxed two reminders.
Data analysis—Data were entered onto a Microsoft Access database and transferred into EpiInfo 2002
for analysis of quantitative data. Weighted percentages were calculated to take the stratified sample
into account. Comments were analysed by identifying key themes and grouping responses accordingly.

Results
Responses were received from 164 GPs from the rural sample and 164 GPs from the
urban sample, a total of 328 (56%) of the 586 eligible GPs. Fourteen GPs were
ineligible to complete the survey because they were:
•

No longer in general practice or had retired (7);

•

Currently overseas (1);

•

Not GPs (ie, incorrectly included in sample) (1);

•

No longer practising at the surgery listed; or

•

Not able to be located (5).

The profile of respondents is shown in Table 2.
There was no significant difference in the number of years since general registration
(χ2 =2.01, p=0.7334) or geographic location (χ2 =3.78, p=0.436) between responding
and non-responding GPs.
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Table 1. Case scenarios used in the survey
1.0 Sue aged 42 comes to you for advice about her risks of developing breast cancer.
Sue says she has breast cancer in her family.
1.1

You consider Sue has a significantly increased risk of developing breast cancer
and Sue decides she wants to have a genetic test. What form of consent would
you consider appropriate?

1.2

If Sue had a genetic test what type of test would it be? To what extent do you feel
that having the test will benefit Sue overall?

1.3

Sue has a genetic test and the result shows she has the mutation in the BRCA1
gene. How confident do you feel discussing this information and concepts of risk
of developing cancer with Sue?

1.4

Sue has a daughter, aged 21 who is also your patient. Who should discus the
implications of Sue’s positive test with the daughter?

2.0 Jane’s sister died of cystic fibrosis. Jane does not have cystic fibrosis. Jane and her
partner David are now thinking of having children. They would like to find out
about the potential risk for their children of developing the disease.
2.1

What is the risk Jane is a carrier?

2.2

What information would it be relevant to ask Jane about? What steps would you
take next?

2.3

If a genetic test is indicated who should be tested?

2.4

If Jane has a genetic test and the result for cystic fibrosis is negative and she
doesn’t know about her deceased sister’s mutation status, what would the risk be
for her child?

2.5

If both Jane and David have a genetic test and the result for cystic fibrosis is
negative and she doesn’t know about her deceased sister’s mutation status, what
would the risk be for her child?

3.0 Mary’s maternal grandfather developed Huntington disease at the age of 60. Mary’s
mother aged 50 is well and has not been tested for Huntington disease. Mary aged
25 wants to know what her own risk of developing Huntington disease is.
3.1

What is Mary’s life-time risk of developing Huntington disease? What steps
would you take next?

3.2

If Mary were to have a genetic test what type of test would it be? To what extent
do you feel that having the test will benefit Mary overall? What form of consent
would you consider appropriate?

3.3

Mary has a genetic test and the test result shows Mary has the mutation for
Huntington disease. What does this mean for Mary? What does this mean for
Mary’s mother?

3.4

How confident do you feel discussing the test results with Mary?
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Table 2. Demographics of responding rural and urban GPs
Variable

Rural GPs

Urban GPs

n(%)

n(%)

Less than 10 years

35 (21.3%)

35 (21.3%)

10-19 years

65 (39.6%)

69 (42.1%)

20-29 years

46 (28.0%)

35 (21.3%)

30 or more years

16 (9.8%)

24 (14.6%)

Not answered

2

1

Total

164 (100%)

164 (100%)

Female

58

(35.4%)

74

(45.1%)

Male

104 (63.4%)

89

(54.3%)

Not answered

2

1

(0.6%)

Total

164 (100%)

Years in practice as a GP

(1.2%)

(0.6%)

Gender

(1.2%)

164 (100%)

Current practice
Approximately one-third of GPs indicated they had referred a patient or ordered a
genetic test once or more in the last year for patients with either thrombophilia (38%),
breast cancer (40%), or cystic fibrosis (34%). The test for haemochromatosis was the
most commonly ordered test, and 50% of GPs had directly ordered more than one in
the last year, and a further 20% of GPs had ordered at least one test. In contrast, most
GPs had never ordered or referred for testing patients with Huntington disease (74%)
or myotonic dystrophy (81%).
A few GPs commented in the space provided at the end of the survey about the
difficulty in being familiar with tests for conditions that were rare in their practice:
‘Because of the rarity of some of the diseases we need a ready source of up-to-date and
reliable information’

Many patients requiring genetic testing were referred by GPs to specialists:
‘Not very often do I get an opportunity - as most often a case with genetic problems gets
referred to specialist services and the ball starts rolling from there’

Access to genetic services
Respondents were asked to indicate on a 5-point scale how accessible they found
genetic services (Table 3). There was a significant difference in perceptions of
accessibility between GPs practising in urban and rural localities (χ2 =86.26, p<0.001).
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Approximately one-third of respondents were not sure how accessible genetic services
were, suggesting they may never have referred a patient directly to a genetics service.
This uncertainty was also reflected in their comments:
‘There is little or no current contact with the local service apart from on an individual case
basis. Even a yearly information sheet would be advantageous in providing a resource for
current practice’
‘I realise I don't know of the availability of genetic services locally’

Table 3. Rural and urban GPs’ opinions on access to genetic services

Location of
GP

Not at all
accessible

Very
accessible

Not sure

Not
answered

1

2

3

4

5

9

39

32

23

6

52

3

(5.5%)

(23.8%)

(19.5%)

(14.0%)

(3.7%)

(31.7%)

(1.8%)

2

27

28

39

21

45

2

(1.2%)

(16.5%)

(17.1%)

(23.8%)

(12.8%)

(27.4%)

(1.2%)

Total*

11

66

60

62

27

97

5

%

(2.9%)

(19.4%)

(18.1%)

(19.9%)

(9.2%)

(29.1%)

(1.5%)

Rural GPs

Urban GPs

*Total percentage is weighted to take into account different proportions of GPs sampled from urban and rural
locations.

Respondents were further asked to rate the extent to which they considered a range of
factors were barriers to providing genetic testing services for their patients (Table 4).
The extent to which GPs perceived distance for patients to travel as a barrier to
accessing genetic services varied between GPs in rural and urban localities
(χ2 =188.39, p<0.001).
Distance was considered a barrier to some extent (reflected by a 1, 2, or 3 on the
scale) by 72% of rural GPs compared to 40% of urban GPs, and a major barrier for
patients by 29% of rural GPs compared to 10% of urban GPs.
GPs from rural and urban localities also differed in the extent to which they
considered waiting time a barrier χ2 =86.86, p=<0.001). Waiting time was considered
a barrier to some extent by 60% of rural GPs compared to 42% of urban GPs. Waiting
time was considered a major barrier by 13% of rural and 10% of urban GPs.
The extent to which GPs perceived the ability to contact genetic services as a barrier
also varied between GPs in rural and urban localities (χ2 =10.88, p=0.028). The ability
to contact services was considered a barrier to some extent by 46% of rural and 42%
of urban GPs, and a major barrier by 7% of both rural and urban GPs. There were no
differences between GPs in rural and urban localities in the extent to which the cost of
tests for patients were perceived as barriers to accessing genetic services (χ2 =4.24,
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p=0.375). Cost was considered a barrier to some extent by 57% of both rural and
urban GPs and a major barrier for patients for 20% of both rural and urban GPs.
Table 4. Rural and urban GPs’ opinions on barriers to providing genetic testing
services to their patients
Major
barrier

Rural GPs
Cost of test for
patients
Distance for
patients to travel
Waiting time for
patients for
services
Ability to contact
for advice
Urban GPs
Cost of test for
patients
Distance for
patients to travel
Waiting time for
patients for
services
Ability to contact
for advice

Not a
barrier

Not
answered

1

2

3

4

5

32
(19.5%)
47
(28.7%)
22
(13.4%)

33
(20.1%)
45
(27.4%)
38
(23.2%)

28
(17.1%)
26
(15.9%)
39
(23.8%)

21
(12.8%)
15
(9.2%)
24
(14.6%)

28
(17.1%)
22
(13.4%)
16
(9.8%)

22
(13.4%)
9
(5.5%)
25
(15.2%)

12
(7.3%)

21
(12.8%)

42
(25.6%)

26
(15.9%)

39
(23.8%)

24
(14.6%)

32
(19.5%)
17
(10.4%)
16
(9.8%)

31
(18.9%)
24
(14.6%)
23
(14.0%)

30
(18.3%)
24
(14.6%)
29
(17.7%)

17
(10.4%)
28
(17.1%)
37
(22.6%)

33
(20.1%)
61
(37.2%)
42
(25.6%)

21
(12.8%)
10
(6.1%)
17
(10.4%)

11
(6.7%)

16
(9.8%)

41
(25.0%)

29
(17.7%)

52
(31.7%)

15
(9.2%)

Knowledge of genetic testing
Some respondents chose to opt-out of answering all questions under each of the breast
cancer (22 GPs, 6.8% weighted, 95% CI 5.6%–8.3%), cystic fibrosis (85 GPs, 25.6%
weighted, 95% CI 23.4%–27.9%), or Huntington disease scenarios (100 GPs, 30.0%
weighted, 95% CI 27.7%–32.4%). Only 11 (3.4% weighted) of the responding GPs
indicated they were not able to answer the questions about all three scenarios without
seeking further information.
Respondents were asked to estimate the risks for patients and appropriate type of tests
indicated in both the cystic fibrosis and Huntington disease scenarios. Many gave
inaccurate answers or indicated they were not sure of the answers for both questions
in each of the case scenarios (Table 5).
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Table 5. Genetics knowledge of GPs
Question

Correct
answers

Incorrect
answers

‘Not sure’
answers

Other

Not
answered

Risk estimate
Cystic fibrosis (n=243)

21 (8.6%)

146 (60.1%)

65 (26.8%)

–

11 (4.5%)

Huntington (n=228)

75 (32.9%)

51 (22.4%)

84 (36.8%)

–

18 (7.9%)

Breast cancer (n=306)

182 (59.5%)

13 (4.2%)

97 (31.7%)

9 (2.9%)

5 (1.6%)

Huntington (n=228)

50 (21.9%)

111 (48.7%)

47 (20.6%)

8 (3.5%)

12 (5.3%)

Type of test

Most GPs reported not feeling confident in discussing positive genetic test results
with patients. For example, in the breast cancer scenario, 88% of GPs and in the
Huntington disease scenario 75% of GPs indicated they needed more information to
feel confident to discuss the results of genetic tests.

Information and training needs
Only 170 (51.6% weighted, 95% CI 49.0% - 54.1%) respondents reported receiving
training in clinical genetics. 144 (84.7%) of the 170 respondents indicated they had
received training as part of their undergraduate medical training only, 11 (6.5%) as
part of CME or organised meetings with a geneticist, 13 (7.7%) received other
training, and 2 (1.2%) did not specify the training type.
Many comments made by responding GPs referred to perceptions that their
knowledge was limited in the area of genetic testing, genetic theory, appropriateness
of different tests, the extent to which they could access tests, and availability and
reliability of tests.
They also felt there was a lack of readily available information and resources to assist
them with such issues, and many expressed their desire for more information and
training, including guidelines:
‘My knowledge of genetic testing and its application within the primary care setting is
abysmal. It's one of the areas I feel least confident with’

Comments also reflected an eagerness to up skill in the area of genetic testing:
‘Would be very interested in knowing more about what is available and who we should be
referring’

Attitudes to genetic tests
A small number of GPs commented about the importance and benefits of genetic
testing:
‘A very important future service to aid severe hereditary disease families’
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Others commented on the limited role of genetic testing, and identified ethical issues
and concerns:
‘This could prove to be a very valuable tool in the future, but certainly opens a veritable 'can
of worms' as regards the ethics of predicting possible future events, cultural issues, safety in
those mentally unable to cope with such news’

Role of GPs
Some GPs felt genetic testing should be handled by genetic services or specialists
with GPs in a backup role:
‘I feel it is too specialised to be covered routinely in general practice though I'm sure we can
all deal with enquiries from patients AFTER they have been and when we have the
information in front of us. I feel we do provide good backup in this way and are often asked to
explain things once again after someone has visited genetic services’

Whereas others felt GPs were in an ideal position to provide services with adequate
training and support:
‘This is an area that general practitioners could handle well so long as we have access to clear
and up-to-date information. The "science" is logical and the "art" of counselling the patients
about their choices is something we do all the time’

Discussion
This study has provided information about GPs’ current practice and training needs in
relation to genetic testing. The results of the survey confirms that GPs in New
Zealand have little experience with genetic testing, and would value further training
or access to information if they are to become increasingly involved in providing
genetic services.
This survey is one of the first studies in New Zealand to explore the role of the GP in
relation to the new developments in genetics. The response rate to the survey was
56% and there were no demographic differences detected between responding and
non-responding GPs. This response rate is comparable to a number of similar
surveys,1–6 including a New Zealand survey. 13 Given the consistent request for further
information and training from responding GPs, the conclusions made here are
important, even if all those GPs who did not respond to the survey were to hold
different views.
Infrequent contact with patients with genetic conditions was found to be a particular
problem for GPs. While genetic conditions are not rare overall in the population, the
number of patients an individual GP will see in their practice is likely to be small,
particularly with respect to the less common conditions. There is little information
available about the proportion of workload currently taken up by genetic issues.12
However, as the number and availability of genetic tests increases (including those for
common diseases such as cancer), GPs will need to know when to refer patients, the
conditions they should be referring, how to access tests, to be able to discuss the tests
themselves and the results of the tests with their patients. There are currently no
guidelines available to assist GPs in New Zealand with these decisions.14
Good patient-specific information is currently being provided by Genetic Services to
GPs who have referred patients to them. However, many respondents in the survey
did not feel that Genetic Services were accessible to them and several GPs also felt
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there were barriers to access for patients, such as cost and waiting time. The extent to
which these barriers are real or just perceived as barriers (by GPs who are unfamiliar
with Genetic Services) is unclear, and should be explored further. What is clear
though, is that a substantial number of GPs are not sure how to access genetic advice
for their patients. This lack of knowledge is likely to reflect a lack of contact with
Genetic Services.
A limited understanding of genetics and of the appropriate terminology and
procedures was demonstrated by responses to all three case scenarios included in the
survey. This finding is consistent with international literature, which also shows that
GPs have particular difficulty assessing risk based on family history, 2,12 and
recognising the inheritance patterns of different disorders.5
The majority of GPs in the survey did not feel confident in discussing the results of
tests with patients. This lack of confidence to provide genetic advice to patients has
also been shown overseas in a systematic review. 12 GPs’ lack of genetics knowledge
and confidence is not surprising given that they have received little training in
genetics. However, more recent medical graduates have demonstrated greater
knowledge of genetic testing issues than older graduates 4,13 and have also reported
more confidence in explaining the results of tests to patients.1 Cameron and
colleagues have suggested that the greater attention given in recent years to genetics
training in New Zealand medical schools has increased GPs’ sensitivity to genetic
testing issues.13 However, it is clear from our survey that GPs currently in practice
require further opportunities for education.
Despite unfamiliarity with genetic issues, GPs responding to our survey (and those
from overseas research) appear to show acceptance of their increasingly important
role in genetics.9,12 Many responding GPs requested information and suggested
guidelines and continuing medical education sessions as possible avenues for the
delivery of information. This receptive approach to genetic testing has also been
found in previous research, 1,8,9 including that with New Zealand GPs.13 However,
there was variation in how responding GPs saw their role.
In general, the literature has shown that primary healthcare professionals (including
GPs) perceive they have a role in taking family histories, deciding who to refer to
specialist services, and in providing support to patients once risk has been
established,2,5,9,12—which are roles that GPs in New Zealand already perform.
However, there does not appear to be a consensus regarding whether GPs should
assess patient risk and provide genetic counselling to patients about their risk.
The widespread finding that GPs and other primary healthcare professionals have
limited genetics knowledge and awareness, has led many groups, including the NHC 15
to recommend that educational issues need to be addressed. Increasing GPs’
knowledge of genetics alone may not necessarily result in more appropriate use of
genetic tests or better quality of care for patients. GPs themselves have identified
potential barriers to providing genetic services such as the time involved9,16 and a lack
of resources.9 Furthermore, GPs in this survey perceived there were issues around
accessing genetic services that need to be addressed.
GPs in New Zealand have limited experience and knowledge of genetic testing, have
received little training in genetics and many do not know how to contact Genetic
Services in their locality. However, they readily acknowledge this gap in their skills
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and appear generally positive about becoming further involved in genetic testing as
long as they are provided with adequate resources and support. Thus it is important
that any future educational initiatives be informed by previous research, involve the
various health professionals that will be delivering the services, and lead to increased
access to genetic information.
Possible areas of training could include information on calculating risks and
communicating genetic information to patients, which this study found to be
particularly problematic. However, more work is needed to validate these findings
and to further explore genetic educational requirements in a New Zealand context.
Author information: Sonya Morgan, Assistant Research Fellow; Deborah McLeod,
Research Director, Department of General Practice, Wellington School of Medicine
and Health Sciences, University of Otago, Wellington; Alexa Kidd, Medical
Geneticist, Central Regional Genetic Services, Wellington; Barbara Langford, Senior
Advisor, Public Health, National Health Committee, Wellington
Acknowledgements: This survey was funded by the National Health Committee to
provide information to inform the development of advice to the Minister of Health on
genetic testing. We thank GPs in the Department of General Practice at Wellington
School of Medicine and Health Sciences for their assistance in developing the survey.
We are particularly grateful to the GPs who took the time to participate in this survey.
Correspondence: Sonya Morgan, Department of General Practice, Wellington
School of Medicine and Health Sciences, PO Box 7343, Wellington. Fax (04) 385
5539; email: smorgan@wnmeds.ac.nz
References:
1.

Acton R, Burst N, Casebeer L, et al. Knowledge, attitudes, and behaviors of Alabama’s primary
care physicians regarding cancer genetics. Academic Medicine. 2000;75:850–2.

2.

Fry A, Campbell H, Gudmunsdottir H, et al. GPs' views on their role in cancer genetics services
and current practice. Family Practice. 1999;16:468–74.

3.

Walter F, Kinmonth A, Hyland F, et al. Experiences and expectations of the new genetics in
relation to familial risk of breast cancer: a comparison of the views of GPs and practice nurses.
Family Practice. 2001;18:491–4.

4.

Hoffman K, Tambor E, Chase G, et al. Physicians’ knowledge of genetics and genetic tests.
Academic Medicine. 1993;68:625–32.

5.

Escher M, Sappino A. Primary care physicians' knowledge and attitudes towards genetic testing
for breast-ovarian cancer predisposition. Annals of Oncology. 2000;11:1131–5.

6.

Geller G, Tambor E, Chase G, et al. Incorporation of genetics in primary care practice. Will
physicians do the counseling and will they be directive?[comment]. Archives of Family Medicine.
1993;2:1119–25.

7.

Schroy P, Barrison A, Ling B, et al. Family history and colorectal cancer screening: a survey of
physician knowledge and practice patterns. American Journal of Gastroenterology. 2002;97:1031–
6.

8.

Suchard MA, Yudkin P, Sinsheimer JS, Fowler GH. General practitioners' views on genetic
screening for common diseases. British Journal of General Practice. 1999;49:45–6.

9.

Watson E, Shickle D, Qureshi N, et al. The 'new genetics' and primary care: GPs' views on their
role and their educational needs. Family Practice. 1999;16:420–5.

10. Kumar S, Gantley M. Tensions between policy makers and general practitioners in implementing
the new genetics: grounded theory interview study. BMJ. 1999;319:1410–3.

NZMJ 26 November 2004, Vol 117 No 1206
URL: http://www.nzma.org.nz/journal/117-1206/1178/

Page 10
© NZMA

11. Mountcastle-Shah E, Holtzman N. Primary care physicians' perceptions of barriers to genetic
testing and their willingness to participate in research. American Journal of Medical Genetics.
2000;94:409–16.
12. Emery J, Watson E, Rose P, Andermann A. A systematic review of the literature exploring the role
of primary care in genetic services. Family Practice. 1999;16:426–45.
13. Cameron L, Reeve J, Readings A, Winship I. Attitudes about genetic testing for breast cancer
susceptibility: a survey of general practitioners, medical students, and women in the northern
region of New Zealand. New Zealand Family Physician. 2002;29:234–9.
14. Sarfati D. Some practical aspects of genetic testing in New Zealand: A report for the National
Health Committee; 2002.
15. National Health Committee. Genetic testing in New Zealand. A draft report to the Minister of
Health from the National Health Committee. Wellington April 2003.
16. Geller G, Holtzman N. A qualitative assessment of primary care physicians' perceptions about the
ethical and social implications of offering genetic testing. Qualitative Health Research.
1995;85:97–116.

NZMJ 26 November 2004, Vol 117 No 1206
URL: http://www.nzma.org.nz/journal/117-1206/1178/

Page 11
© NZMA

THE NEW ZEALAND
MEDICAL JOURNAL
Vol 117 No 1206 ISSN 1175 8716

Maternal methamphetamine use during pregnancy and
child outcome: what do we know?
Trecia Wouldes, Linda LaGasse, Janie Sheridan, Barry Lester
‘P’, ‘Pure’, or ‘Burn’ are names that have become associated with potent forms of
methamphetamine made in illegal laboratories in New Zealand. The dramatic increase
in the use of these drugs in New Zealand has largely been associated with the young
male population. However, it has become apparent that a growing number of New
Zealand women are also using methamphetamine during their pregnancy. The
objective of this article was to review the literature that has associated
methamphetamine-use with adverse developmental outcomes.
What little we know about the effects of ‘methamphetamine-use during pregnancy on
the developing child’ comes from animal studies, a few human studies that have a
number of methodological problems, and the recent cocaine literature. Evidence from
these studies suggest there are likely to be adverse developmental effects for children
exposed prenatally to methamphetamine, either because of the drug per se or because
of the environment in which these children are raised. At present, we do not know
specifically what those effects will be. Therefore, to avoid making unfounded
judgements about the development of infants born to mothers using these drugs
during their pregnancy, further research that considers the impact of other drug use as
well as the influence of the postnatal environment is needed.
Since the 1990s, there has been a dramatic increase in the use of methamphetamine in
a number of regions worldwide.1 More recently, an increased use of
methamphetamine has emerged in the Asia Pacific region,1–3 and in specific parts of
New Zealand.4–6 Although the greatest increase in use has been associated with the
young male population in New Zealand,4,6 it is now apparent that a growing number
of women of child-bearing age are also using methamphetamine. This widespread use
has been reflected in the dramatic increase in referrals of women who have used this
drug during their current pregnancy to the Alcohol Drug and Pregnancy Team
(ADAPT) at National Women’s Hospital. In 2001, 10% (6/60) of the total ADAPT
referrals were due to methamphetamine use and associated problems. This escalated
to 59% (34/58) in 2003.
Women referred to ADAPT have a high rate of mental and physical health problems
that are often related to their drug use. Some of the psychological, social, and health
problems that we have already observed in mothers referred to ADAPT for
methamphetamine use or dependence over the past year are reported in Table 1.
Further anecdotal reports from other antenatal departments of hospitals in the
Auckland region and community midwives suggest that a much larger number of
women are using or have used methamphetamine during their current pregnancy that
have not come to the attention of ADAPT. The purpose of this commentary is to
explore the evidence for the harm associated with methamphetamine use in
pregnancy, in order to avoid a “rush to judgement” about the potential developmental
outcomes of children born to methamphetamine users.
NZMJ 26 November 2004, Vol 117 No 1206
URL: http://www.nzma.org.nz/journal/117-1206/1180/

Page 1
© NZMA

Table 1. Psychological, social, and health problems observed in mothers referred
to ADAPT for methamphetamine use
Psychosocial and Health Factors
Multiple drug use/abuse including: cigarettes (33), marijuana (14), alcohol (10), opiates (6)*
History of not keeping appointments for antenatal check-ups
Mental health problems including psychotic behaviour and attempted suicide
Referrals to Child, Young Persons and Family Service
Custody issues due to unstable home environment
Legal proceedings pending for mother or imprisonment
Medical complications prenatally
Known history of overdose

N=34
33
14
10
10
7
5
4
2

ADAPT=Alcohol Drug and Pregnancy Team; *Refer to numbers of mothers using that substance.

‘A rush to judgement-the cocaine story’
In the 1980s, prenatal drug use by women in the United States became the focus of
moral and public health debate when a cheap, smokeable form of cocaine, ‘crack’,
became widely available. At that time, words such as ‘crisis’ and ‘epidemic’ were
being used to describe the increased availability and use of ‘crack cocaine’.
Driven by public and media interest, crack cocaine became commonly associated with
poor African Americans and Latinas and was often portrayed as the cause of urban
deterioration, increased gang violence, drive-by shootings, the expanding underclass,
and a proliferation of infants the media dubbed ‘crack babies’. ‘Crack mothers’ were
represented as modern-day villains, and their substance-dependence resulted in a
number of punitive outcomes, including loss of parental rights to their children
because of charges of child neglect and/or abuse, loss or reduction in their welfare
benefits, and even imprisonment.7
Although there were valid concerns regarding the health and developmental outcome
of children exposed prenatally to crack cocaine, the media often portrayed so-called
‘crack babies’ as ‘damaged for life’. Media across the US ran headlines such as,
‘Crack babies turn 5 and Schools Brace’8 and ‘Tragic end to adoption of crack baby:
Couldn’t take crying anymore mother says’.9 These headlines were often based on
anecdotal reports and unsubstantiated findings from small and methodologically
compromised studies that suggested prenatal exposure to cocaine caused brain
damage and intellectual and social impairment.
Subsequent longitudinal studies that addressed the methodological shortcomings of
early investigations did not find evidence of serious brain damage, nor major
impairment.10,11 However, what they did find was a pattern of subtle, but significant
neurobehavioural effects.12,13 In a meta-analysis, Lester et al10 found small effects of
prenatal cocaine exposure on school age IQ, but even these subtle effects resulted in a
1.5-fold increase in the number of children who needed special education services at a
cost in excess of $352 million (US) per year.
It is apparent from current reports by the media, the police and substance abuse
agencies, that we are at risk of ‘a rush to judgement’ regarding the effects of prenatal
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methamphetamine exposure.5,14 However, despite the widespread use of
methamphetamine worldwide, little is known about its potential neurotoxic effects on
the developing child.

Prenatal methamphetamine exposure and child development
Methamphetamine is a highly addictive central-nervous-system (CNS) stimulant, and
the most potent member of the amphetamine group of synthetic drugs.
Methamphetamine can be injected, smoked, snorted, or ingested orally or
administered anally. These drugs have acquired a number of street names such as ‘P’,
‘Pure’, ‘Burn’, ‘Ice’, and ‘Crystal’ that are quite often related to their purity and
psychostimulant properties.
‘P’, ‘Pure’, or ‘Burn’ are the names given to potent forms of methamphetamine made
in New Zealand in illegal laboratories.5,6 ‘Crystal’ and ‘Ice’ resemble tiny chunks of
translucent glass or ice which can be heated and the resulting vapour inhaled. In
adults, chronic high-dose use has been shown to cause a number of adverse
physiological, psychological and behavioural effects including damage to cardiac,
vascular and neurological systems, hostility, violence, hallucinations and paranoid
psychosis resembling schizophrenia.15
All illicit drugs taken during pregnancy cross the placenta and reach the fetus.16,17 The
effects of drugs in the fetus can be caused directly through placental transfer of the
drug, or can be secondary to changes in the fetal environment. For instance,
methamphetamine has been shown to have vasoconstrictive effects resulting in
decreased uteroplacental blood flow and fetal hypoxia, and anorexic effects on the
mother which may result in intrauterine growth retardation. 18 In addition,
psychoactive drugs are quite often used in different combinations. For instance,
mothers receiving daily methadone maintenance in an Auckland programme
continued to use large quantities of benzodiazepines, smoked more than 10 cigarettes
per day and smoked cannabis regularly during their pregnancy. 19
Most (33/34) of the women referred to ADAPT in 2003 were polydrug users (Table
1). Therefore, in addition to understanding the effect of prenatal exposure to
methamphetamine on child development there is also a need to understand the
combined impact of these drugs on physical, cognitive and emotional development.

Evidence of adverse developmental effects from animal studies
What little we know about the effects of methamphetamine-use during pregnancy on
the developing fetus and child comes from three areas: animal studies, a limited
number of human studies of prenatal methamphetamine exposure, and studies of
prenatal exposure to other stimulants such as ‘crack’ cocaine.
Animal studies have found a range of physical, motor, neurotransmitter, and
behavioural effects in methamphetamine exposed rats and their offspring.20–25 These
results have shown that prenatal exposure to methamphetamine may cause effects
such as increased maternal and offspring mortality, retinal defects,20–22 cleft palate
and rib malformations, decreased rate of physical growth, and delayed motor
development.21,23 Neurotoxic effects of prenatal methamphetamine exposure on
serotoninergic neurons produce neurochemical alterations in the CNS20,23,25,26 thought

NZMJ 26 November 2004, Vol 117 No 1206
URL: http://www.nzma.org.nz/journal/117-1206/1180/

Page 3
© NZMA

to be associated with learning impairment,20 behavioural deficits,25 increased motor
activity, 21 and enhanced conditioned avoidance responses.23

Evidence of potential adverse developmental effects from human
studies of prenatal exposure to methamphetamines
There are a few human studies but as with the early cocaine reports, these have a
number of methodological problems including small sample size and results that are
often confounded by maternal use of a variety of other drugs. In these studies
methamphetamine use during pregnancy has been associated with an increased rate of
premature delivery and placental abruption. 27,28 Some of the methamphetamine effects
reported in animal studies have also been found in methamphetamine exposed human
infants. These include clefting, cardiac anomalies and fetal growth retardation. 18
A high rate (35%) of cranial abnormalities was reported in a group of infants
prenatally exposed to methamphetamine and cocaine.29 Oro and Dixon30 found that in
comparison to narcotic exposed infants, methamphetamine/cocaine-exposed infants
were more likely to be preterm, lower birth weight, intrauterine growth retarded, and
have a smaller head circumference. In addition, they reported more fetal distress, and
more neurologic and physiologic alterations in methamphetamine/cocaine exposed
infants. These effects remained when maternal factors were controlled. Decreased
fetal-growth related to methamphetamine exposure was also reported by Little et al. 31
However, they did not find congenital anomalies were significantly increased in their
sample of 52 women who self-reported frequent use of methamphetamines.
The only study that has examined the long-term effects of prenatal amphetamine
exposure is of a sample of 65 children born to mothers who had abused amphetamines
during their pregnancy in Sweden. Developmental assessments of these children have
been carried out at regular intervals from birth to 14 years of age.27,32,33 As there was
no control group in this study, comparisons were made with Swedish peers born in
1976. At birth, 1, and 4 years of age, the mean weight, height, and head circumference
of the amphetamine-exposed children were below the means of their peers.
Females, but not males, were significantly shorter and lighter than their peers and
remained smaller at age 10.27,32 At age 8, there was a significant correlation between
amount and duration of amphetamine exposure prenatally and aggressive behaviour
and social adjustment.33 At age 14–15 years, their achievement in mathematics,
Swedish language, and sports were statistically below those of their classmates.32
However, impaired growth and the behavioural and academic outcomes were also
associated with a number of psychosocial factors related to their environment—such
as stress, number of siblings, maternal alcohol abuse, and a higher number of foster
care placements.
These human studies are limited in several ways, most notably by small numbers, a
reliance solely on maternal self-reporting to confirm drug use, lack of control groups,
and confounding with other maternal drug use and environmental factors that were
associated with the developmental outcomes. However, these findings do suggest that
these children may be at risk developmentally due to both the direct effects of prenatal
drug exposure and the caregiving environment associated with that drug use.
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Evidence of adverse developmental effects from human studies of
prenatal exposure to “crack” cocaine
Another area of research that may provide some insight into the effects of prenatal
methamphetamine exposure is the cocaine literature. The pharmacological properties
of cocaine and methamphetamine are similar; therefore, findings from the cocaine
literature may be useful in suggesting possible developmental effects. At the same
time, it is important to appreciate that methamphetamine has a longer half-life and
more sympathomimetic effects than cocaine. In addition, it is likely that the
demographics of methamphetamine users will be different than cocaine users. For
instance, there are likely to be differences in self-identified ethnicity, the kinds and
combinations of other drug use, and the socioeconomic status of the mothers.
Evidence from recent studies investigating the developmental outcomes of infants
exposed prenatally to cocaine may also suggest specific domains of behaviour that are
likely to be affected by methamphetamine. In the neonate, research has found effects
of prenatal exposure to cocaine on infant neurobehaviour.34,35 The most consistent
findings from these studies is the effect of cocaine on state regulation. 34,36–38 State
regulation is the newborn infant’s ability to regulate his level of arousal in the face of
internal and external stimulation and serves as a marker of nervous system integrity.
The infant regularly cycles through six ‘states’, quiet (deep) sleep, active (rapid-eyemovement ) sleep, drowsy, alert, fussy (active), and crying. In the alert state, infants
are best able to focus attention on a source of stimulation such as auditory and visual
stimuli. Therefore, the infant’s availability for interpersonal interaction and learning
are at their maximum in the alert state.
DiPietro et al38 found that cocaine infants displayed significantly greater state
transitions and shorter sleep bouts, and fussed or cried more often. Acoustic cry
characteristics that reflect reactivity, respiratory, and neural control of the cry sound
were also compromised by prenatal cocaine exposure.39 Karmel and Garner40 found
that cocaine-exposed infants at 1 month of age did not modulate attention relative to
their arousal, preferring faster frequencies of stimulation regardless of arousal
condition.
Lower arousal regulation has also been observed at 3 and 4 months of age in cocaineexposed infants.41, 42 Effects of cocaine have also been found on attention. 43, 44
Furthermore, Jacobson et al43 found lower scores related to heavy cocaine exposure
on tests of recognition memory at 6 and 12 months, and suggested that these infants
had difficulty modulating their arousal and attention. Several studies have also
reported cocaine effects on standardised measures of motor development. Across
time, cocaine-exposed infants and toddlers to 36 months have shown a general decline
in motor performance.45 At 5 and 6 years of age, cocaine-exposed children have been
shown to perform more poorly than controls on tasks that require inhibitory motor
control under changing circumstances.46 The ability to inhibit such a response may be
related to memory deficits, and has been related to teacher-assessed externalising
behaviours in school-aged children. 47

Drug-use in context—psychosocial risk factors
There is also evidence that maternal drug use is associated with general psychosocial
risk factors that may compromise child outcome apart from substance dependence
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issues. Research shows a number of these factors may be more pronounced in drugusing populations and include poverty, chaotic and dangerous lifestyles, symptoms of
psychopathology, history of childhood sexual abuse, and involvement in difficult or
abusive relationships with male partners.19,43,48–52
Pregnant women receiving treatment for drug-dependence show a high incidence of
psychopathology, including affective and personality disorders, and depressive
symptoms.19 For instance, a recent New Zealand study that compared the parental
characteristics of infants (whose mothers were receiving methadone-maintenance
treatment for their opiate dependence) with infants born to non-opiate-dependent
parents found methadone mothers and fathers reported significantly more symptoms
of depression, were more likely to be living on a Government benefit, had fewer years
of education, and had a self-reported history of criminal behaviour that often included
(paternal) arrests for violent behaviour. In addition, opiate-dependence was associated
with a self-reported history of sexual and/or physical abuse and personality
characteristics of sensation-seeking, with less desire to conform to societal norms.
Risk factors related to maternal psychosocial functioning and the home environment
have been found to adversely affect child development independent of the mother’s
use of substances during pregnancy. 13,19,53 In an intergenerational study, drug users
reported having less control over their children, and those children, in turn, were seen
by their parents as being more aggressive and having more behaviour problems.54 This
link between drug-using parents and disruptive behaviour in their children has
important long-term consequences, as behavioural-conduct problems in childhood and
early adolescence have been shown to be important precursors of adolescent drug use,
delinquency, and teenage pregnancy. 56–57 Thus, converging evidence from New
Zealand as well as other countries suggest that there may be a double jeopardy in
which these children are at risk due to the combination of prenatal exposure effects
and postnatal environmental effects.

Conclusion
There is no doubt that there has been an increase in methamphetamine-use in New
Zealand, and that this increase is being noted among pregnant women. Three lines of
evidence (animal studies, human methamphetamine studies, and cocaine studies)
suggest that there are likely to be direct effects of prenatal methamphetamine use on
neonatal and early child development. The effects at birth are likely to include
preterm birth, growth retardation, and (depending on the extent and combination of
drugs used) there may also be neurobehavioural outcomes that reflect neurotoxic
effects on the CNS.
Based on the cocaine literature, the specific developmental domains that are likely to
be affected during infancy and early childhood include state regulation, arousal,
attention, and psychomotor development. Finally, these children may be born to
parents who are at a high risk of parenting failure due to a range of issues beyond
drug-dependence that include psychological problems, low socioeconomic status,
fewer years of education, a history of criminal activity, and an intergenerational
history of physical and sexual abuse.
The literature reviewed in this commentary, together with the problems we are
currently observing in mothers referred to ADAPT, suggest there are likely to be
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adverse developmental effects for children exposed prenatally to methamphetamine in
New Zealand, either because of the drug per se or because of the environment in
which these children are raised. At present, we do not know specifically what those
effects will be. However, for those healthcare providers who are responsible for the
care of these infants and for those workers in special education services, identification
of the specific physical, cognitive, and social-emotional needs of these children is
paramount.
This will require a two-staged approach. First, to avoid a second ‘rush to judgement’
we need well-designed studies to determine if there are effects of methamphetamine
on child outcome. Second, if there are effects, we need to develop effective
intervention programs for the infants and their families to reduce methamphetaminerelated deficits. The cost savings alone from preventing the need for special education
services in school would more than pay for early intervention programs.
However, while the ‘jury is still out’ on the effects of methamphetamine, the courts
may be faced with more immediate problems in protecting the safety of these
children. In Rhode Island (USA), the Women and Infants Hospital established
‘VIP’—the Vulnerable Infants Program to help the court with placement decisions
and treatment for drug-exposed infants and their families so that they can remain
together, where appropriate. VIP is an example of how our understanding of drug
abuse (as a mental health/medical illness) translates into new collaborative efforts
between the healthcare community and the criminal justice system to provide
treatment as well as sanctions and act in the best interest of the child.
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The development of cervical cytology and colposcopy in
New Zealand: 50 years since the first cytology screening
laboratory at National Women’s Hospital
Ronald Jones, Norman Fitzgerald

Cervical cytology
The possibilities of gynaecological cytology were first explored in New Zealand in
1947 by Dr Lindsay Brown, the first pathologist at Cornwall Hospital (later named the
National Women’s Hospital, NWH) and two obstetric and gynaecological registrars,
Drs Norris and Holmden. 1
Dr Jim Norris described and illustrated the findings of 50 cytology cases for his
‘book’—a prerequisite for the examination of the Royal College of Obstetricians and
Gynaecologists.2 Dr Brown later indicated that his initial studies did not point to any
value in gynaecological cytology. 3
Another Auckland pathologist, Dr Jack Burton, reported that
‘it was decided in 1949 that the potentialities of the method (vaginal cytology) should be
investigated from the viewpoint of its local employment’.4 ‘After a trial run extending over a
few weeks, detailed study was made of 260 smears taken from over 140 clinic and inpatient
cases, mostly from the gynaecology department, Cornwall Hospital, Auckland’. ‘Malignant
neoplasms were diagnosed by the smear in 32 instances’

A paper by the NWH gynaecologist Mr Jefcoate Harbutt, titled New Concepts in the
Treatment of Carcinoma of the Cervix, read at the First New Zealand Congress of the
Royal College of Obstetricians and Gynaecologists in 1955, commented that vaginal
smears
‘give us the opportunity of making a diagnosis in pre-clinical asymptomatic cases and their
value has been substantiated. Mass screening, although acknowledged to be ideal, has been
found to be impractical from the economic viewpoint, but selective screening of cancer prone
patients should be part of the service in any gynaecological clinic’5

The advent of Professor Harvey Carey in 1953, the second postgraduate professor at
the NWH, was the catalyst for the development of cervical cytology in New Zealand.
Dr Stephen Williams, Pathologist-in-Charge at Greenlane Hospital ‘agreed,
reluctantly’ to process and examine 500–1000 cytology slides ‘to get Carey off his
back’.3 To his surprise, after about 200 specimens, a smear containing abnormal cells
was detected in a symptomless woman. This convinced Williams that cytology may
have something to offer.
In 1958 Carey and Williams reported ‘surprise positives’ in 2.4% of gynaecological
patients and 3% of obstetric patients.6 The same year, Carey reported to the Auckland
Hospital Board that (during a 3-year cytology survey) 20,000 smears had been taken,
and the lives of 40 women had been saved at a cost of £170 each. 7
In 1966, Dr Herbert Green reported that in Auckland ‘about 60% of the provinces
female population had been screened’8—this was almost certainly an over-estimate.
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New Zealand’s first cervical cytology screening laboratory was established at the
NWH (Cornwall) in 1954, and according to Green
‘had a fair start on the rest of New Zealand, Australia, and Britain’.1 ‘In early years in line
with policy laid down by the British Empire Cancer Campaign and NWH the test was
restricted to women over 30 being examined for gynaecological reasons as opposed to
obstetrical’—‘by 1962 all women were offered smears’9

The number of smears examined annually by the NWH laboratory rose from 3250 in
1955 to 28,000 in 1962 and 40,000 in 1976. In 1955, 80 general practitioners attended
a course (sponsored by the Postgraduate School of Obstetrics and Gynaecology, the
Auckland Division of the British Empire Cancer Campaign, and the NWH) for the
early diagnosis of malignant disease, including the cytology of desquamated cells in
the sputum and the cervix. From this time, smears were sent from all over New
Zealand to NWH at a cost of £1.10.00—subsequently 15 shillings. Later, community
laboratories were paid 1 guinea to process and report a cervical smear. This fee was
subsequently halved.
In 1955, Dr John Sullivan was appointed Pathologist-in-Charge at National Women’s
Hospital, and in 1957 he studied cytology with Dr George Wied (a student of
Papanicolaou) in Chicago, USA. On his return to New Zealand, he joined Williams in
the cytology laboratory at Cornwall Hospital. Sullivan was an active participant in the
international debate on the nature of carcinoma in situ (CIS), commenting in one
symposium that ‘the majority, if not all, invasive cervical cancers are preceded by a
preinvasive stage’.10
From the mid-1950s, cervical cytology became established in the other main centres.
Dr JO Mercer encouraged a microbiology technician, Rani Parker, to study cytology
in the laboratory of Dr Ruth Graham, Buffalo, New York State, USA. On Parker’s
return to New Zealand, the Wellington Cytology Laboratory was established. Most of
the early screeners were former nurses.
Cytology, mainly of sputum and body fluids, commenced at Christchurch Hospital in
1954. Cervical cytology commenced in 1957 when Dr Alastair Burry returned
following postgraduate training in Britain. Beau Fitzgerald, a gynaecologist,
established a cytology laboratory in the Department of Obstetrics and Gynaecology in
Dunedin in 1955, staining and reporting his own smears—eight positive smears were
reported in the first 1000 smears taken.
Norman Fitzgerald, a pathologist, initiated a cervical cytology and nongynaecological cytology service within the Pathology Department of the Otago
Medical School in 1959. He later spent 2 years of postgraduate diagnostic
cytopathology training at the Johns Hopkins Hospital and University of Maryland,
USA and at the Churchill Hospital in Oxford, England. However, cytology was not
accepted with much enthusiasm by several New Zealand’s senior pathologists,
including Professor D’Ath.
130 doctors attended the first New Zealand Cancer Conference held at the National
Women’s (Cornwall) Hospital in 1959 under the auspices of the New Zealand Branch
of the British Empire Cancer Campaign (with Dr George Wied, Chicago, USA as the
guest speaker).
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This served as a catalyst for the wider use of cytology in New Zealand. It was at this
conference that Wied suggested that New Zealand should start a ‘national cervical
screening programme’,11 an event which did not take place until the recommendation
of the Cervical Cancer Inquiry three decades later.12
At the 1959 conference, Dr Green, a young academic obstetrician and gynaecologist
is reported as saying:
‘thanks to modern diagnostic techniques (referring to cervical smears) an increasing number
of cases of cervical cancer (referring to carcinoma in situ) are now discovered so early that
100% cures are possible …early cancer found in this way before any clinical symptoms are
present’…
‘treatment could often consist of simple local surgery instead of removal of the uterus,
because smears taken after treatment would immediately reveal any recurrence of the disease
or incomplete treatment’13 …
‘nationwide cervical screening for cancer of the cervix had to be kept within the bounds of
practical possibility’, indicating the vast increase in smear numbers and ‘new cases’11 …
‘if undiscovered or left undetected, a third of these ‘cancers’ (referring to CIS) would spread
and be more difficult to treat within 9 years’13

This final statement fitted with international opinion that about one-third of cases of
CIS would eventually progress to invasive cancer. By 1966, Green was observing
some cases of CIS following a small diagnostic biopsy alone; striking evidence of his
experimental approach to the management of CIS of the cervix. 14,15
In 1962, the College of General Practitioners supported by the British Empire Cancer
Campaign, promoted a national Cervical Smear Research Survey through 337
doctors.16,17 17,000 women were screened in the first year. It was noted that since oral
contraception was ‘coming into vogue’ the survey was an ‘excellent opportunity for a
long-term study of the influence, which they have upon the incidence of carcinoma in
situ of the cervix’.
Thousands of brochures promoting the campaign were sent to households all over the
Auckland province, addressed ‘To the lady of the house’. Coincident with the
campaign, Professor Carey suggested that the Thames area be chosen for a pilot
community study of cervical cytology screening. Dr McIndoe reported on the survey
in 1964 and 1966.18,19 Dr Baerytz performed a similar survey in Wanganui. 20
The national GP register ceased in 1965 partly due to the emerging debate of the
value of screening following Green’s research. Darby and Williams reported an
‘audit’ of the progress of the NWH cytology laboratory in 1965, and commented that
‘with the present limits of accuracy in the screening of cervical smears …it seems that
a substantial reduction of incidence of invasive carcinoma could be expected rather
than an elimination of the condition’.21
In 1976, Green described himself as a long-standing cervical cytology ‘dissenter’ and
a ‘doubting Thomas’, although his views only became influential after Carey left
NWH for Sydney, Australia in 1963.1
According to McIndoe, Carey’s move to Sydney
‘had the most profound effect on the future development of cervical cytology and colposcopy
in Auckland: not immediately—but the strange ideas of Green and his influence on the field in
New Zealand would have been controlled3
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Green’s scepticism of cervical screening and the ‘premalignant’ nature of carcinoma
in situ had a significant adverse influence on the development of cytology screening
in New Zealand during the 1960s and 1970s. Not only did Green argue in the
international scientific literature that cytology screening did not influence the
incidence or mortality from cervical cancer, but he also vigorously promoted his
‘atypical viewpoint’ in the New Zealand lay press.14,22–25
In an article, following a 1970 New Zealand Herald newspaper headline titled Cancer
smear test ‘over-rated’, Green stated ‘in situ cancer is no more likely to develop into
invasive cancer of the cervix than in any other woman of the same age’.23 In the same
article, he stated that ‘similar microscopic appearances to adult in situ cancer could be
demonstrated in the infant cervix’.
In 1972, the New Zealand Herald quoted Green as saying ‘that there was no positive
evidence that cervical smears were a reliable test for cancer’.24 Following an
Auckland Star newspaper headline titled Doubts about the wisdom of mass cancer
screening, Green reasserted that in situ cancer is not a forerunner of invasive cancer;
the article then went on to state ‘Professor Green’s colleagues at National Women’s
do not necessarily agree with his findings’.25
McIndoe regarded Green’s criticism of cytology in the lay press as ‘implied
questioning of the credibility and integrity of Dr Williams (cytopathologist) and
myself’ and set out in some detail his response to the criticisms in a memorandum to
the Medical Superintendent at NWH—“It is not reasonable to expect members of the
public to appreciate there is a difference between ‘mass screening’ and ‘cytology as a
diagnostic discipline”. 3
Both McIndoe and Williams challenged Green’s views in the correspondence
columns of the New Zealand Medical Journal in 1972.26 Subsequently, Dr JE Giesen,
a Wellington gynaecologist, provided support for McIndoe and Williams: ‘the time
has come for some counter to be made to statements emanating from Auckland (ie,
Green) from time to time to the effect that cervical cytology is of little value’.27
Giesen’s letter provoked a response from Green supporting the case for ‘diagnostic’
cytology in cervical cancer while questioning ‘the wholesale and very expensive
screening of asymptomatic populations with the avowed aim of abolishing death from
cervical cancer’.28 Giesen silenced him with ‘Professor Green is entitled to his
opinion, but it must be realised that the vast majority of world authorities do not share
it’.29
The public and the profession were understandably confused. On the one hand, the
Cancer Society was actively promoting mass cervical screening while on the other, a
senior university professor was publicly stating that cervical screening was a waste of
time. In 1978, Professor Alan Clark from the Department of Surgery at the Otago
Medical School commented on a lay article by Green and challenged his ‘iconoclastic
views’, pointing out that ‘readers might be mistaken if they saw the article as an
objective scientific review simply because it had been written by an academic’.30
As late as 1981, in a paper titled Cervical cancer in New Zealand—a failure of
cytology?, Green continued to cast doubt on the ‘progression model,’ and the value of
cytology screening in the control of cervical cancer.31 Graeme Duncan, a
gynaecologist, was an enthusiastic supporter of cervical cytology, introducing

NZMJ 26 November 2004, Vol 117 No 1206
URL: http://www.nzma.org.nz/journal/117-1206/1170/

Page 4
© NZMA

cytology screening of inpatients in the Wellington Hospital, teaching colposcopy, and
orchestrating the New Zealand Colposcopy Society. He also challenged Green’s
opinion on the relationship between cervical cytology and cervical cancer incidence in
New Zealand.32
It is noteworthy that, with the exception of Clark, the only criticism of Green came
from non-academics. It has been suggested that Green (as Associate Professor and
Deputy-Head of the Post Graduate School of Obstetrics and Gynaecology) ‘had a
significant impact on medical opinion and practice relating to cervical screening’.33
In 1971, Dr Stephen Williams, Pathologist-in-Charge at NWH, wrote to Dr George
Wied in Chicago, USA
‘It is unfortunate that our colleague (Green) should have developed an almost obsessional
view about the natural history of carcinoma in situ of the cervix, and there is no doubt that his
emphatically expressed attitude, coming, as it does from an influential department, has
brought confusion to the local scene.
I believe that he is sincere, although perhaps bigoted, on this subject. He bases his conclusions
on the statistical interpretations and extrapolations of a smallish series of cases, the
composition of which has been questioned. It appears that in a number of cases where
invasion has clearly followed the original in situ diagnosis, he has reviewed the histology
himself (although he is not a trained histopathologist) and has removed them from his series
on the grounds that they were invasive carcinomas from the outset.
There is no doubt that he has created a good deal of uncertainty amongst the general
practitioners and medical students. Altogether it is an embarrassing and awkward
development, and one which does not appear to be susceptible to reasoned argument and
discussion.’34

Obstetricians and gynaecologists were generally not influenced by Green’s teachings.
Occasionally, Green defended his position on the natural history of carcinoma in situ
and screening with complex mathematical models and data analyses, described by one
critic as being ‘almost uninterpretable’.22,35
In 1970, a paper by Green, which set out his view that cytology had not influenced
invasive cervical cancer incidence or mortality, was used as a subject for debate by a
number of eminent United States physicians, and published in Modern Medicine in
the USA, but not in New Zealand.36,37
Green was strongly condemned by some contributors; for example
‘it is incomprehensible that in 1970 we are still debating the relationship of carcinoma in situ
to invasive cancer’ (W Christopherson); and
‘it can be stated unequivocally that the Papanicolaou smear has done more to eradicate
invasive cancer of the cervix and lower the death rate from cancer in women than in any other
scientific contribution to date’ (M Jordan).

None of the distinguished contributors offered any support to Green, although one
contributor generously suggested that Green’s ‘iconoclastic’ views might be
considered ‘not proved’.
The correspondence on cervical screening in the New Zealand Medical Journal in
1985 which among other issues led to the phrase ‘unfortunate experiment’, illustrates
much about Green.
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Quoting the 1984 McIndoe et al paper,(15,38) the Executive Committee (Drs Duncan,
Svensen, and Jones) of the New Zealand Society for Colposcopy and Cervical
Pathology provoked Green with
‘those who questioned the value of cytology screening and the invasive potential of
intraepithelial neoplasia have now been clearly shown to be wrong’

Green (again quoting McIndoe et al 1984)15,39 responded with his often-quoted
phrase:
‘invasive cancer was never properly excluded in making the initial diagnosis of in situ cancer,
or alternatively, in situ cancer was over-diagnosed in making the final diagnosis of invasion.
An in situ or invasive cancer is not necessarily so because McIndoe, McLean, and Jones say
so’

Green reiterated that screening had had no effect on cervical cancer mortality.
Professor David Skegg was drawn into the correspondence, addressing Green’s ‘many
misconceptions’, and including the now well-known phrase ‘unfortunate experiment
at National Women’s Hospital’.40
While Skegg’s letter effectively silenced Green, it does illustrate how Green unwisely
allowed himself to be drawn into the debate even after the results of his failed
experiment had been reported in a leading international medical journal. At this time,
Green received brief support from two academics, Drs Skrabanek and Jamieson who
suggested that ‘listening to and asking leading questions of a patient is far, far better
than screening in the control of cervical cancer’.41
By the late 1960s, opportunistic cervical screening was well established in general
practice, obstetrics and gynaecology clinics, and community clinics such as Family
Planning. Questions relating to the ‘smear test’ were raised in Parliament in the early
1970s, although it has only become a political tool in more recent times. In 1977, the
New Zealand Department of Health published Guidelines on the frequency of
screening based on the recommendations of the Walton Report from Canada.42
The New Zealand Contraception and Health Study was an impetus for improvements
in the quality of cervical cytology reporting in the 1980s.43 This study was designed to
assess cervical epithelial changes, which might be associated with use of Depo
Provera (depot medroxyprogesterone;Upjohn Co Ltd) as a contraceptive agent
compared to other contraceptive modalities. While the study failed to produce any
significant scientific advances, it did improve the skills of New Zealand pathologists
and technologists, and liaison between the participating laboratories.
The first meeting of the New Zealand Society of Cytology was held in the National
Women’s Hospital Cytology Laboratory on 30 April 1968, and attended by Dr
Stephen Williams (Chairman), Dr John Sullivan (Treasurer), and Mr Michael
Churchouse (Secretary).
The Society continues to serve the dual purposes of encouraging and providing
education and collegiality between cytopathologists and technologists. From the early
1960s, the NWH laboratory established a reputation for training in cytology. Indeed,
some authorities once considered it to be the premier cytology training laboratory in
Australasia.44
Initially the only qualification was the USA-based Cytotechnologist of the
International Academy of Cytology. From 1964, training courses for Technologist
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Trainees and Laboratory Assistants (the mainstay workforce of all cytology
laboratories) proceeded in parallel, beginning with the Qualified Technical Assistant
(QTA) after 2 years, then leading to the Qualified Technical Officer (QTO) after 5
years. In addition, Stephen Williams and Michael Churchouse, who were the driving
force behind the training programme, ran a Correspondence Course for students from
Australasia and the Pacific Islands. Cytology training also occurred in the other major
public and private laboratories.
From 1960, the responsibility for reporting the increasing numbers of cervical smears
mostly fell to the private pathology laboratories in the main centres. With a few
exceptions, the pathologists of the time were self-taught using the textbooks and
atlases of North American experts such as Dr George Papanicolaou, Dr Ruth Graham,
and Dr Leopold Koss. There were varying degrees of expertise and interest in
cytological diagnosis amongst the pathologists and a general lack of understanding in
the academic section of pathology regarding the value of, and need for, special
training in cytological diagnosis.
Two studies marked the end of this opportunistic screening era. In 1988, Jones et al
estimated that 61% of eligible Auckland women were being screened during a 3-year
interval, with more than half of the women being overscreened.45 A crude prevalence
(CIN 1-3) of 5.3% was reported. The following year the New Zealand Health and
Contraceptive Study reported a crude prevalence of mild dysplasia or worse or worse
of 4.3%, in a population of women under 40 years.43
The emergence of a new generation of doctors led by Professor David Skegg from
Dunedin and the foundation of the New Zealand Society for Colposcopy and Cervical
Pathology in 1981 created a new awareness of the importance of cervical screening
and improved assessment of women with abnormalities in their smear. The rising
incidence of cervical cancer in younger women prompted a joint Cancer Society and
Department of Health working party chaired by Professor Skegg. They reviewed the
evidence for screening and published their findings in 1985, commenting ‘it is
remarkable how little effort has been made to monitor screening practice in New
Zealand’.46
A follow-up meeting (again sponsored by the Cancer Society and Department of
Health) involving a range of professional and consumer representatives discussed
many of the issues relating to cervical screening and recommended ‘a national
cervical screening programme within 3–4 years’.47
These recommendations were overtaken by events following the 1984 publication of a
paper titled The Invasive Potential of Carcinoma in situ of Cervix (by McIndoe et al)
which described the outcome of a research programme on carcinoma in situ of the
cervix led by Professor Green at the National Women’s Hospital.15 The events
relating to that paper were subsequently published in an Metro magazine article titled
An Unfortunate Experiment at National Womens in 1987 by Sandra Coney and
Phillida Bunkle.48
As a result of that Metro article, the New Zealand Government initiated a judicial
inquiry by Judge Sylvia Cartwright titled Allegations Concerning the Treatment of
Cervical Cancer at National Women’s Hospital.12 The inquiry name was a misnomer
since the investigation was into validity of the outcome of the (mis) management of a
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group of women with a cancer ‘precursor’ (carcinoma in situ), as presented in the
paper by McIndoe et al. 15
Among the many recommendations of the 1988 report of the inquiry was that a
National Cervical Screening Programme (NCSP) be established—three decades
following Wied’s original suggestion.
Professor Skegg signalled early concern with the NCSP in a paper titled How not to
organise a cervical screening programme.49 He expressed concern at the Health
Department’s ‘lack of open discussion’ and ‘consultation with health professionals,
and with researchers who have relevant experience’ but who had ‘decided to plan the
programme in-house’.
Skegg suggested that drawbacks can be minimised by careful design and monitoring
of a screening programme. Sadly, a cluster of cervical cancers in Gisborne highlighted
a systemic regional failure in cytology reporting by a solo practitioner, leading to a
further public inquiry. 50 Hopefully this will be the last public inquiry into cervical
cancer in New Zealand.

Colposcopy
Dr Ernst Navratil (of Graz, Austria) described the use of colposcopy at a visit to
NWH in 1958, thus prompting Professor Carey to purchase a Zeiss colposcope in
1960.
Dr Bill McIndoe records
‘since nobody knew how to use this instrument, it was placed in a cupboard and virtually
forgotten about. On my return to the hospital in 1961, I began experimenting with the
instrument, found it quite easy to manage, and was able to visualise the cervix and take
photographs without difficulty. I had no clear idea of what I was doing’3

McIndoe spent 4 months with Dr Malcolm Coppleson in Sydney in late 1963, and
stated ‘under his (Dr Coppleson’s) helpful guidance, I began to appreciate the
subtleties of colposcope diagnosis’.3 Following McIndoe’s appointment as
Colposcopist at NWH in 1964, his only teaching aid was an Atlas of Colposcopy
written in German by Mestwerdt. Thus, for some time, McIndoe used German
terminology to describe his findings. Some years later, a small mobile ‘travelling’
colposcope was purchased by NWH and used by McIndoe in several North Island
towns (Hamilton, Napier, and New Plymouth)—both for educational and service
requirements.
McIndoe was an enthusiastic student of the technique, and a Foundation Member and
regular contributor at the International Federation for Colposcopy and Cervical
Pathology (IFCPC). His early colpophotographs appeared in international texts. Drs
Graeme Duncan (Wellington) Trevor Svensen (Christchurch) and Ron Jones
(Auckland) were responsible for the admission of New Zealand to the IFCPC in 1981.
While Green initially promoted colposcopy for use in his study of CIS, he had little
enthusiasm for the technique.
The early teaching of colposcopy was done on an apprenticeship basis, principally by
McIndoe in Auckland. Elsewhere, it was largely a matter of having an interest in the
technique, attending a 2-day course, buying a colposcope, and learning by experience.
Duncan established the second New Zealand colposcopy service in 1973, and was
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seminal in formalising teaching, with a number of courses in Wellington in the 1980s.
Svensen commenced a colposcopy service in Christchurch in 1978.
Rene Cartier, from Paris, and one of the international doyens of colposcopy, was a
close friend of McIndoe, and he ran three ‘Paris’ courses in New Zealand in the 1980s
and early 1990s.

Summary
It is to be hoped that the lessons learned from the past half century will be considered
by those persons responsible for the evaluation of future technologies. In a relatively
small country like New Zealand, initiatives in healthcare are often determined by only
a few advocates, usually medical professionals. The beliefs of these individuals need
to be subject to rationale debate and increased reliance placed on sound evidencebased practice.
Author information: Ronald W Jones, Clinical Professor of Obstetrics and
Gynaecology, National Women’s Hospital, Auckland; Norman Fitzgerald,
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An intrapartum giant cervical polyp
Heng Tang, Ian Jones

Case report
A 44-year-old woman, gravid six, para three, 11 days past term, was admitted for
induction of labour. Her current antenatal course was uncomplicated. Labour was
induced with vaginal prostaglandin E2 gel. No cervical abnormality was noticed at
this time.
Labour commenced and, when examined vaginally after 6 hours, the cervix was noted
to be 5 cm dilated, with a 2 cm cervical lump palpable anteriorly. Three hours later
the midwife reported a golf ball-sized swelling protruding from the introitus. In less
than 2 hours, the protrusion had enlarged into an 80 x 40 mm smooth, red, polypoid
mass. By now, the cervix was fully dilated and she delivered normally.
The third stage of labour was uncomplicated. The protrusion from the introitus
remained unchanged in size but it was causing discomfort and some alarm because of
its size and appearance. After discussion, the woman gave consent for a surgical
removal of the mass. Examination under general anaesthesia revealed a 100 x 40mm
oedematous polypoid mass arising from the left edge of the cervix (see Figure 1).
Figure 1. Giant cervical polyp prolapsing through the introitus postpartum
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No other abnormality was found. There was minimal bleeding from the contracted
uterus. We were concerned that the polyp may have been extremely vascular.
Therefore the descending branches of the uterine artery to the cervix were ligated
bilaterally. The wide base of the lesion was infiltrated with 0.25% Bupivacaine with
adrenaline, and the polyp-base transfixed with sutures thereby obtaining good
haemostasis.
Her postoperative course was uneventful. The histology report described a very
oedematous and haemorrhagic mass with recognisable, dilated endocervical glands,
and a lining of attenuated squamous epithelium without atypia, dysplasia, or
malignant change.

Discussion
We believe this is the first reported case of a giant cervical polyp that evolved and
grew rapidly intrapartum. Seven cases1–7 of giant cervical polyps have been reported
in the English medical literature. Cervical polyps constitute 4%–10% of all cervical
lesions ;8 they are usually pedunculated measuring between 2–30 mm. Ectocervical
polyps are uncommon.
Cervical polyps can reach a large size and protrude beyond the vulva, but gigantic
polyps are rare. No meaningful correlation with gravidity or age can be derived from
the seven cases of giant cervical polyps previously reported.1–7
Aridogan et al4 suggested multiparity, chronic cervicitis, foreign bodies, and
unpredictable oestrogen secretion as aetiological factors causing the development of
cervical polyps. In our case, the aetiology is unclear, however.
In Israel’s7 series, carcinomatous changes were reported in 1.7% of cervical polyps.
Golan et al10 looked retrospectively at 362 patients admitted for cervical polypectomy
and found no malignant changes in those patients whose polyps were discovered
incidentally (218 women or 60% of the total). However in the symptomatic group, six
cases of atypical hyperplasia and two cases of endometrial adenocarcinoma were
found.
Obtaining the histology on all cervical polyps is recommended because clinical
assessment alone is not foolproof. The malignant potential of giant cervical polyps
may well remain elusive because of their rarity. Our patient achieved a vaginal
delivery of a normal size baby with relative ease. Concerns about the large polyp
obstructing labour, and excessive haemorrhage when the polyp was removed, did not
eventuate but caution in this situation is still recommended.
Author information: Heng Tang, Obstetric Registrar, Mater Mothers’ Hospital;
Ian Jones, Professor, Mater Mothers’ Hospital (and Department of Obstetrics and
Gynaecology, University of Queensland), Brisbane, Australia
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Arteriovenous malformations of the uterus
Arora Renu, Batra Achla, Saxena Pinkee, Gupta Purba, Minocha Bharti
Abstract
Uterine arteriovenous malformations are rare lesions with a considerable risk
potential. Clinical presentation varies from no signs over various degree of
menorrhagia to massive life-threatening vaginal bleeding. Clinical suspicion is
essential for a prompt diagnosis and treatment. Three cases of uterine arteriovenous
malformations are presented. These cases were managed either expectantly with
100% resolution or surgically by hysterectomy. This report stresses the importance of
site and size of these arteriovenous malformations in considering the treatment
modalities.
A uterine arteriovenous malformation (AVM) is a rare cause of uterine bleeding. The
lesion has been variably described as cirsoid aneurysm, arteriovenous fistula,
arteriovenous aneurysm, pulsating angioma, or cavernous angioma. Earlier diagnosis
was usually made on angiography, 1 laprotomy, or pathology. However with the
advent of newer techniques such as Colour Doppler sonography, 2,3 contrast computed
tomography (CT), and magnetic resonance imaging (MRI), the detection of this entity
has become easier and therefore nowadays even small AVMs can be detected.
Clinical findings in such cases are unreliable and uterine curettage is not therapeutic
and may even aggravate it at times4 , therefore a high index of clinical suspicion is
required to diagnose this condition.

Case 1
Mrs “A”, a 29 year old with one live issue and history of one previous abortion, was
admitted with profuse episodic bleeding per vaginum following medical termination
of pregnancy for 1½ months amenorrhoea done 24 days previously. Her last childbirth
(by caesarean section) was 2 years ago. There was no past history of menorrhagia. On
examination, there was pallor. Per speculum, she had bleeding from the os. Per
vaginum examination revealed a normal sized uterus with bilateral free fornices.
Routine ultrasound done, revealed some blood clots in the uterine cavity and hence a
check curettage was done keeping the diagnosis of incomplete abortion in mind. She
had to be transfused three units of whole blood. However, bleeding was refractory to
both curettage and haemostatic agents.
So with the suspicion of AVM, a colour Doppler was done (Figure 1), which revealed
an area of increased vascularity in the anterior wall of uterine near fundus confined to
the subendometrial region. The lesion showed a mosaic of velocity with varying flow
patterns suggestive of arteriovenous fistula. Patient was advised angiography and
embolisation, which she refused. Hence, she was discharged on sequential
ethinylestradiol, medroxyprogesterone acetate therapy, and methargin.
However, after 10 days she again presented with severe torrential bleeding for which
hysterectomy was done as a life-saving measure. Intraoperatively, a leash of vessels
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was seen near the left uterine artery. Postoperative period was uneventful and patient
was discharged on Day 7.

Case 2
Mrs “T”, a 24 year old, para 1 with history of one previous abortion, presented with
bleeding per vaginum on day 24 following full-term normal vaginal delivery.
Bleeding was intermittent and torrential for the last 3 days. Her first pregnancy was a
missed abortion for which dilatation and evacuation was done. She was pale with
Systolic BP of 80 mmHg. Per vaginum examination revealed no abnormality. Patient
was transfused two units of blood.
A Colour Doppler image revealed an area of increased vascularity in the anterior and
right lateral wall of the uterus involving the myometrium (Figure 1). The patient was
managed conservatively with antibiotics: Daflon (tab.) and methylergometrine .
Subsequently, the patient had normal menses and has been asymptomatic for the past
year.
Figure 1

Case 3
Mrs “M”, a 24 year old with no live issue and history of five previous abortions,
presented with complaints of sudden episodic profuse bleeding. She has had five
spontaneous abortions. Ultrasound revealed blood clots in the uterine cavity.
Dilatation and evacuation was done, however no products of conception were
obtained. As the patient was asymptomatic, she was discharged from hospital.
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After three normal cycles, she again had bouts of torrential bleeding. A Colour
Doppler examination was then done which revealed an arteriovenous malformation in
the myometrium of posterior wall and fundus of uterus extending into the right
adenexa (Figure 2). The endometrium was normal; angiography confirmed these
findings. The patient was then managed conservatively and is currently having normal
menstrual cycles.
Figure 2

Discussion
The first case of arteriovenous malformation (AVM ) was reported in 1926 by
Dubreuil and Loubat.5 AVM consists of proliferation of arterial and venous channels
with fistula formation and an admixture of small capillary like channels. In many
cases, distinction between artery and vein becomes blurred due to secondary intimal
thickening in the latter as a result of increased intraluminal pressure.
AVMs can be congenital or acquired and have been reported in women aged 18–72
years. Most congenital uterine AVMs are isolated anomalies but can occur in
association with AVM at other sites. Acquired causes6 of uterine AVM include
previous uterine surgery like curettage, caesarean section7 or hysterectomy8 , pelvic
trauma, previous pregnancy, 9 gestational trophoblastic diseases,10 exposure to diethyl
stilbesterol, 11 endometriosis, fibromyoma, and endometrial or cervical cancers.
All of our patients had a past history of curettage. Case 1 also had a caesarean section
suggesting that these malformations could be due to these acquired causes. Bleeding
presumably occurs when the vessels erode or abut the endometrium becoming
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exposed in the process. The pattern of bleeding is usually intermittent and torrential,
and sometimes significant enough to require multiple blood transfusions.
All of our patients presented with profuse bleeding (as reported earlier),12 which
required immediate blood transfusions. In all of our cases, clinical examination was
unremarkable. Previously noted findings such as audible bruit or pulsatile masses felt
at vaginal examinations were not detected. In our study, we found that AVMs of
uterus can be diagnosed by colour Doppler sonography. Wiebe and Switzer13 reported
similar findings.
Management of these cases varies from conservative management to surgery. Fleming
et al1 reported six cases of AVM. All of their patients underwent total abdominal
hysterectomies for life threatening haemorrhage. Wiebe and Switzer13 reported seven
cases of AVMs diagnosed by colour Doppler sonography, and subsequently managed
the cases conservatively14–16 . They reported 100 % spontaneous resolution.
More recently, uterine AVMs have been treated successfully by intra-arterial
embolisation4 with particulate matter in various surgical haemorrhagic conditions.
Substances for embolisation used singly or in combination include gel foam,
microfibrillar collagen, isobutyl cyanoacrylate, and steel coil spring occluders.
Pregnancy following conservative medical management of AVM and even after
successful embolisation, although rare has been reported in literature.17–19 .
The question of why some patients respond to conservative management while others
require surgical intervention needs to be addressed. Choice of management is
probably dictated by the site and size of the lesion. Large lesions (involving the
subendometrial tissue) usually require surgical intervention while others respond to
conservative management. In our first case, the lesion was situated in the
subendometrial region and required surgery while the lesions in the other two cases
were situated in the myometrium and therefore were amenable to medical therapy.

Conclusion
Uterine AVMs are more common than previously thought. Uterine AVMs should be
considered as a possibility in cases of refractory intrauterine bleeding. Colour Doppler
sonography is important for proper assessment of these lesions. The size and site of
the lesions probably have a major role in deciding whether the patient needs medical
or surgical intervention, however further studies are required to substantiate this
hypothesis.
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More of ‘The trend of modern midwifery’
This is an excerpt from an article by Dr James R. Purdy that was published in the
New Zealand Medical Journal 1905, Volume 4 (14), p79–86.
Taken altogether, it will be found that in the days of expectant treatment the mortality
to mothers and children was enormous. In my student days a mortality of 6 per cent.
of mothers was considered a favourable one; children were of no account.
For P.P. haemorrhage, which of course was very common and very fatal, it was
recommended to expel placenta by traction on the cord; give ergot; pour cold water
from a height; inject iced water into uterus. When all had failed Dr. Gooch
recommended the introduction of the hand into the uterus. Churchill says, “I have no
doubt of its success, but it is more hazardous than the other plans.”
Hot-water injections were unknown. We know nowadays that the best treatment of
P.P. haemorrhage is prevention—it should practically never be allowed to occur; and
if you study modern methods and statistics you will find that P.P. haemorrhage has
almost entirely disappeared in some men’s practice.
In-my own practice, extending over twenty years, I have practically had no maternal
deaths. The only two deaths in my practice were one at the seventh month—moribund
from eclampsia when first seen—and one in a woman of forty who had had two
children, an interval of twenty years between them. She seemed to be doing well; the
labour was not out of the ordinary. She died quite suddenly on the fourth day after,
probably from embolism.
I have not as yet had a case of puerperal fever, and I have only seen one case of
mastitis during the last fifteen years. I have had no case of phlegmasia dolens for over
fifteen years. As a matter of fact, sepsis is unknown in my work.
I use forceps in about 60 per cent. of my cases. I am never quite easy in my mind
unless I extract the placenta manually. I certainly do it in 50 per cent. of my cases. I
learnt this method from a brother practitioner when I first came out here: he used to
say he was never satisfied until he passed his hand into the uterus and extracted the
placenta as a routine. Up to then I had only done it when it was forced upon me, and
for a long time I viewed his method with suspicion; but as years rolled on and I saw
how well his patients did I gradually followed his counsel, and now am never quite
satisfied unless I have explored the uterus manually after labour. I have so far seen no
bad results, but have records of many cases where the procedure was of enormous
preventive benefit.
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Proceedings of the Scientific Meeting of the NZ Society of
Gastroenterology, Thursday 11 November and Friday 12
November 2004
Predictors of significant varices in cirrhosis – determining need for endoscopy. A
Patrick, S Gerred, E Gane, S Parry. Middlemore Hospital, Otahuhu,
South Auckland
Introduction: Less than 40% of newly diagnosed cirrhotics will have varices on their
initial screening endoscopy. In many cases the varices detected are small and do not
warrant therapy. Non invasive predictors of significant (large) varices are appealing
both in terms of patient acceptability and resource management. We set out to
determine whether the presence of abdominal ultrasound stigmata of portal
hypertension would predict the presence of significant oesophageal varices.
Methods: Using the Middlemore Endoscopy database, cirrhotics undergoing their
first screening endoscopy between January 2000 and July 2004 were identified.
Probable or barely noticeable varices were considered to be non-significant. The
radiology database was used to identify those who underwent abdominal ultrasound
within 3 months of their endoscopy. Those with ascites, splenomegaly, portal vein
enlargement, or visible varices on ultrasound were considered to have evidence of
portal hypertension.
Results: 199 cirrhotics underwent an initial variceal screening endoscopy. Median
age was 55. 61% were male. Aetiology of cirrhosis was: 27% HBV, 25% ALD, 23%
HCV, 25% other. Significant varices were found in 28 (14%). 181 patients had an
abdominal ultrasound, 86 (48%) had ultrasonic evidence of portal hypertension.
Evidence of portal hypertension on ultrasound had a PPV of 33% and a NPV of 100%
for the finding of significant varices at endoscopy.
Conclusion: Variceal screening endoscopy for cirrhotics is only necessary in those
with evidence of portal hypertension on ultrasound, potentially halving the number of
screening endoscopies performed.
Improved survival with screening for hepatocellular carcinoma in chronic
hepatitis B. Fung J, Gane E, Hornell J, Bullen C, McCall J
Introduction: Screening for hepatocellular carcinoma (HCC) should enable earlier
diagnosis, but controversy remains whether this is associated with improved survival.
We report the preliminary results from a HCC screening programme and compare
outcomes of screen-detected HCCs to those of symptomatic HBV-related cases
diagnosed during the same period.
Methods: In August 1999, a national HBV screening programme was commenced,
targeting adult Maori, Pacific Islanders and Asians. All identified HBsAg carriers
were offered long-term surveillance for hepatocellular carcinoma.
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Results: Between August 1999 and December 2002, 177,507 New Zealanders have
been screened, of whom 11,936 were HbsAg+ (6.7%). To date, 51 had confirmed
HCC. During the same time period, 61 symptomatic HBV-related HCCs were
diagnosed in the non-screened population. Of the screen-detected HCC cases tumour
size was <5cm in 78%, 5-10cm in 18% and >10cm in 4%. Of the nonscreen-detected
HCCs tumour size was <5cm in 15%, 5-10cm in 32% and >10cm in 53%. Treatment
was possible in 82% of screen-detected HCCs (transplantation in 39%, resection in
27%, ablative therapy in 24%), compared to only 11% of symptomatic cases
(transplantation in 2%, resection in 8%). Median survival from diagnosis was 1284
days in screen-detected cases and 153 days in non-screened cases. One and five year
survival rates were 84% and 44% in the screen-detected cases, compared to 21% and
13% in the non-screened cases (p <0.0001; Logrank Test).
Conclusion: These preliminary results suggest that screening for HCC in a population
with endemic HBV may improve survival, provided liver transplantation is available.
Hepatic sarcoidosis in Auckland region. A. Jafer
Introduction: Sarcoidosis is a chronic granulomatous disease with multi system
involvement that can affect the liver with its characteristic granuloma on biopsy.
Objective: To study the prevalence, percentage and demographic involvement of the
liver with sarcoidosis in Auckland.
Method: Retrospective review of patients’ with hepatic sarcoidosis records and
review of sarcoidosis registry from the respiratory services in Auckland region.
Results: Total sarcoidosis patients number was 324, their total elevated liver enzymes
was 34 (10.4%), only 24 (70.5%) had liver biopsy with 20 (83.3%) confirming
hepatic sarcoidosis (granuloma ), 10 patients (41.6%) had fibrosis of which 40% was
advanced (stage 3-4 fibrosis) . F: M = 1.1, median age of diagnosis was 40 years, 41%
were non European of which 41% had a family history of sarcoidosis. The average
number of years from diagnosis of sarcoidosis to liver disease was 3.1 years.
94% had elevated obstructive enzymes while only 44% had their hepatocellular
enzymes mildly elevated. 4 patients were cirrhotic, 75% were over the age of 60.
55% of the patients had 3 or more organs involved and 70% had used Steroids at
some stage. 15% of the patients were diagnosed acutely with hepatic sarcoidosis, all
were females and had significantly deranged obstructive liver enzymes, intra
abdominal lymphadenopathy and fever, 66% had splenic involvement also.
Conclusion: Almost 10% patients with sarcoidosis have liver involvement, similar to
that reported in the literature. This figure will be an underestimate, given the poor
specificity of the LFTs. In our series, hepatic sarcoidosis affects middle aged patients
with variable racial and familial background reflecting the possible genetic and/ or
environmental factors in its pathogenesis and presenting itself mostly as elevated
obstructive liver enzymes. Multicentre, longitudinal studies are needed to clarify the
natural history of this condition and randomised trials to determine the benefit of
Corticosteroids and Methotrixate.
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Peritoneal fluid sampling in South Auckland. Allen Boon Siew LIM, Hepatology
Registrar, Auckland City Hospital, Grafton, Auckland. Dinesh LAL,
Gastroenterologist, Middlemore Hospital, Otahuhu, South Auckland.
Background: Peritoneal fluid sampling is performed for diagnostic and therapeutic
reasons. Analysis of the fluid may assist in elucidating the underlying aetiology of
ascites, as well as guiding therapy, especially in infective causes.
Aims: To identify the laboratory and microbiological characteristics of peritoneal
fluid in various clinical conditions encountered in Middlemore Hospital.
Methods: A retrospective, computer database review of peritoneal fluid analysis in
Middlemore Hospital, between January 2001 and December 2002. Information
regarding cell count, predominant leucocyte type, presence of organisms or malignant
cells, as well as protein and glucose levels were collated.
Results: Two hundred forty nine peritoneal fluid samples were submitted to the
laboratory during that period. Of these, 112 were specimens obtained during surgery,
with the remainder via needle aspiration. Surgical samples through laparotomy or
laparoscopic washout were more likely to be unsuitable for cell count, due to clotting,
although biochemical analyses were frequently still possible. In peritonitis, white cell
count is high, with neutrophil predominance of >55%, associated with glucose
<3.1mmol/l. The commonest contaminant organisms was Coagulase-negative
Staphylococcus sp, followed by Corynebacterium sp.
Haemochromatosis gene mutations & iron studies in alcoholic patients. S
Narasimhan*, M Weatherall, G M Robinson. Department of Internal Medicine,
Kenepuru Hospital, PORIRUA
Introduction: Screening of target populations for HFE has been recommended and
we considered patients with alcohol dependence. Alcoholic liver disease may be
associated with iron overload. Conversely, there is evidence excessive alcohol
consumption amongst patients with hereditary haemochromatosis.
Aims:
1. To determine the prevalence of HFE mutations in a sample of alcohol dependent
patients
2. To explore the associations between iron studies, liver enzymes and HFE status.
Methods: A study sample of 151 consecutive patients who were admitted for alcohol
detoxification was tested for HFE mutations, iron studies, liver function tests. The
prevalence data were compared with a Christchurch population study (Burt et al 1998)
using Chi-squared tests.
Results: We found 3 compound heterozygotes, 1 homozygote for C282Y and 1
homozygote for H63D among the 151 patients. Among the remaining 146 patients,
there was no difference in the distribution of heterozygote status by allele compared
to the general population
Study Population
Christchurch
Alcoholics

Normal
655 (64.4%)
94 (64.4%)

H63D
240 (23.6%)
41 (28.1%)

C282
121 (11.9%)
11 (7.5%)

Chi-squared Test: 3.20, DF: 2, P: 0.20
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Markers of Liver function and Iron stores by heterozygote status
Variable

Description

GGT
AST
Ferritin
Percentage
Saturation

Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)

Normal
N=94
271.6 (429.2)
88.6 (81.0)
519.7 (550.3)
40.8 (23.1)

H63D
N=41
479 (819)
149.2 (188.5)
709 (936)
42.8 (21.6)

C282Y
N=11
154.3 (146.5)
71.9 (49.3)
844 (1050)
45.2 (17.3)

Multivariate analysis of variance (MANOVA) on the transformed data was
supplemented by the Kruskal-Wallis non-parametric test for untransformed data
showed no significant difference regarding iron status or liver enzymes.
Conclusions: The study detected 3 compound heterozygotes and 2 homozygotes for
HFE genes. It failed to detect significant differences in iron status, liver enzymes in
alcohol dependant patients with and without HFE heterozygosity, but may have been
underpowered to detect smaller but significant differences between the groups.
Lamivudine for the treatment of chronic hepatitis B; the New Zealand
experience. Czajkowski MA, Gane E, Gerred SG, Wong P, Robertson A,
Holland J, Schroeder B
Background/Aims: Recent Phase III studies confirm that Lamivudine is a safe and
effective treatment of chronic hepatitis B and long-term therapy will prevent
progression to cirrhosis, liver failure and hepatocellular carcinoma. Lamivudine has
been available for treatment of chronic hepatitis B in New Zealand since May 2000.
This audit highlights particular issues with Lamivudine therapy in New Zealand.
Methods: Data was collected on all patients requiring treatment for chronic hepatitis
B in the Auckland Central and Counties Manukau region. Patients with virologic,
genotypic and clinical resistance to Lamivudine were offered Adefovir rescue
therapy.
Results: 531 patients have been treated with Lamivudine for a median of 26 months. At
baseline 51% were HBeAg+, and 53% had baseline cirrhosis or bridging fibrosis.

24 (10%) HBeAg+ patients underwent HbeAg seroconversion after a median of 19
months therapy.
Virologic breakthrough occurred in 102 patients after median 24 months (6-46).
Kaplan Meier cumulative rate of breakthrough after 4 years was 43%.
7 patients decompensated following virologic breakthrough, of whom 2 were
transplanted and 2 died.
Of 57 patients successfully treated with Adefovir, 2 subsequently developed N236T
mutation associated with Adefovir resistance after 15 and 16 months.
Conclusion: Since 2000, Lamivudine has become the standard treatment for chronic
hepatitis B. 75% of patients were candidates for long-term suppressive therapy– either
HbeAg(-) or advanced liver disease. Virologic breakthrough developed in 43% after 4
years and was associated with biochemical breakthrough and decompensation in
cirrhotic patients. Close monitoring during Lamivudine therapy will allow early
detection of virologic breakthrough and successful Adefovir rescue.
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Gastric neoplasia in CDH-1 +/- mice using N-methyl-N-nitrosourea
carcinogenesis: A murine model of hereditary diffuse gastric cancer. Blair V# ,
Charlton A*, Martin IG# , Guilford Pα . # Dept of Surgery, University of
Auckland; *Middlemore Hospital, Auckland; α Cancer Genetics Laboratory,
University of Otago, Dunedin; New Zealand.
Introduction: Germline mutations in the CDH-1/E-cadherin gene cause Hereditary
Diffuse Gastric Cancer (HDGC). There is currently no described animal model of
HDGC. CDH-1 +/- mice kept in standard conditions do not develop carcinoma. The
aim of this study was to induce diffuse type gastric carcinoma in CDH-1 +/- mice
using N-methyl-N-nitrosourea (MNU).
Methods: Following ethical approval, 5 week old CDH-1 +/- and wildtype +/+ mice
were given drinking water alone or with MNU at 30 or 120ppm, for 5 alternate weeks,
then standard feed/water until autopsy at 25 or 40 weeks. Stomachs were sliced into 6
sections for histology. Identified lesions were classified using consensus definitions
for mouse intestinal tumours (Gastroenterology 2003; 124:762-77).
Results: Of 110 mice, 10 were autopsied prior to 25 or 40 weeks and excluded from
data analysis (3/6 +/-, 2/4 +/+ lymphoma). Overall, CDH-1 +/- mice on 120ppm
MNU (25 and 40 weeks) had the most neoplastic lesions: mean lesions/mouse 1.44
compared to 0.36 in +/+ controls (p <0.05). Mucosal neoplastic lesions with a
distinctive architectural and cytological pattern were seen which do not fit consensus
definitions of mouse neoplasia. These lesions were characterised by solid cords,
columns or nests of cells with loss of polarity. Individual cells were of three types:
with intracytoplasmic lumens, intracytoplasmic mucin or signet-ring cells (SRC) as is
seen in human sporadic gastric SRC carcinoma and HDGC. The most SRC lesions
were identified in the MNU 120ppm/40week groups, with CDH-1 +/- mice having
more SRC lesions than wildtype controls: 6/8 +/- mice (75%) compared to 2/6 +/+
mice (33%).
Conclusions: Significantly more gastric neoplastic lesions were observed in CDH-1
+/- mice than CDH-1 +/+ mice using MNU carcinogenesis. Gastric SRC neoplasia in
CDH-1 +/- mice has similar histological features to SRC carcinoma in HDGC. With
further characterisation the CDH-1 +/- mouse may prove a suitable animal model for
HDGC research.
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Table 1: Genotype & age
CDH-1 Water
Age:
MNU
weeks
(+/+)

water
30ppm
120pp
m

(+/-)

water

30ppm

Number
of mice

Total
lesions
(mice with
lesions)
nil
nil
3
nil
5
(4)

40
25
40
25
40

10
10
10
8
6

25
40

9
11

nil
2

25
40

9
9

1
5
(4)
4

Number /type of neoplastic lesions *
Hyp*
GIN*
Adenoma SRC lesion #
(mice with
lesions)

3
1

2

1

1

2
( 2/6 = 33% )
1
(1/11 = 9%)

1
1

2
(2/9 = 22%)
120pp
25
10
1
3
m
(3/10 = 30%)
40
8
22
2
3
9
8
(8 )
(6/8 = 75%)
* Hyp: hyperplasia. GIN: gastrointestinal intraepithelial neoplasia. # signet ring cell lesion (see results).

Proton pump inhibitors and acute interstitial nephritis. Geevasinga Nimeshan 1 *,
Roger D Simon2 , Coleman L Patrick3 . 1 University of Sydney, Sydney; 2 Gosford
Hospital, Gosford; 3 Westmead Hospital, Sydney.
Proton pump inhibitors (PPI) are a widely prescribed class of drugs. Although well
tolerated, there have been numerous case reports and recent case series implicating
PPI’s in acute interstitial nephritis (AIN) and renal failure. The aim of this study was
to determine the prevalence of this complication and identify which PPI’s are
implicated.
A three-part methodology was undertaken to identify and obtain prevalence data for
the above complication (PPI-induced acute interstitial nephritis). A retrospective audit
was performed of potential cases at two teaching hospitals, a review of registry data
from the Therapeutic Goods Administration (TGA) of Australia was undertaken and
finally the published English literature was reviewed.
We present the largest ever hospital based case series yet reported on PPI induced
AIN, 18 cases. From the TGA registry data we identified 34 cases of “biopsy proven
IN”, 11 cases of “suspected interstitial nephritis” 21 cases of “unclassified acute renal
failure” and 26 cases of “renal impairment”. From our hospital, registry data and
literature review we have identified all five of the available PPI’s as causative agents
in AIN.
With the ever more widespread use of PPI’s, this adverse reaction is likely to become
more prevalent. Increased awareness will facilitate more rapid diagnosis and
management of this potentially catastrophic event, which, if detected early, is
imminently reversible. Although isolated case reports have been published on
omeprazole induced AIN, we now have evidence to implicate that PPI’s as a class are
causally associated with and are now the most frequent cause of AIN.
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Bowel retraining program for patients with obstructive defaecation – a
prospective audit. TM Purdy RN ; ID Wallace. FCP (SA), FRACP. Shakespeare
Specialist Group, 181 Shakespeare Rd, Milford, Auckland.
Aim: To assess the efficacy of a bowel retraining program for managing patients with
outlet type constipation.
Method: All patients referred for management of chronic constipation, diagnosed to
have outlet type constipation, entered into a bowel retraining program. The program
incorporated correct toilet position, exercises to relax and tighten Pubo Rectalis
muscle, push correctly while initiating defecation, healthy eating plus adequate water
intake, walking programme, and relaxation exercises for stress management.
Response to treatment was evaluated on a recognized validation scale of 0-10 (
Kruskal-Wallis Test,)
Results: One hundred patients, 84 females and 16 males with an age range of 1181years (median age 50.6years). 8 dropped out (2 males and 6 females) either through
failure to keeps appointments or not wishing to continue. Assessments were
conducted at weeks 0, 4 and 12. OUTCOMES: Initial improvement was documented
at 4 weeks with sustained improvement at 12 weeks. Improvement scores were: 80%
- 100% : 57 patients (62%); 60-79% : 15 patients (16%) ; 40 – 59%: 16 patients
(17%); unchanged: 4 patients (5%). Of those with suboptimal control of symptoms
18 accepted surgical referral to correct prolapse and /or rectocoele.
Conclusion: These results are in line with other published series internationally and
demonstrate that bowel retraining leads to significant improvement in the symptoms
of patients with severe outlet type constipation. Furthermore the bowel retraining
programme enables patients requiring prolapse/rectocoele repair to have dyssynergia
addressed prior to surgery..
Irritable bowel syndrome and fructose malabsorption: guidelines for effective
dietary management. Shepherd S, Willett I, Anderson A, Gibson PR.
Department of Gastroenterology, Box Hill Hospital, Victoria 3128, Australia
While a role of dietary fructose in the genesis of abdominal symptoms in irritable
bowel syndrome (IBS) and documented fructose malabsorption is suggested by
provocation studies, there are no published guidelines on dietary management.
Aims: To develop a comprehensive fructose malabsorption diet based upon
physiological principles, to evaluate compliance, and to analyse the effect on
abdominal symptoms in patients with IBS and fructose malabsorption.
Methods: Tables of the content of fructose and fructans in foods were constructed
from published data. A dietary strategy comprising avoidance of foods containing
significant content of free fructose and short-chain fructans; limitation of the total
dietary fructose load; together with encouragement of foods where glucose was in
balance with fructose and co-ingestion of free glucose to balance excess free fructose
was constructed. This was delivered via a single one-hour consultation. Sixty-two
patients consecutively referred with IBS and proven fructose malabsorption (breath
hydrogen testing) were instructed in the diet. Their compliance to the diet and effect
on abdominal symptoms were evaluated via a structured telephone interview 2-40
(median 14) months later.
NZMJ 26 November 2004, Vol 117 No 1206
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Results: Forty-eight patients (77%) followed the diet always or frequently. Forty-six
patients (74%) responded in all abdominal symptoms, as defined by screening criteria.
Response overall was significantly greater in compliant than non-compliant patients
(85% vs 36%; p<0.001), as was improvement in individual symptoms (p<0.01 for all
symptoms.
Conclusions: This comprehensive new fructose malabsorption dietary therapy
achieves a high level of sustained compliance and good symptomatic response in
patients with IBS and fructose malabsorption.
Preliminary results of a two-year chronic HBV follow-up programme. Hornell J,
The Hepatitis Foundation, Whakatane, New Zealand.
By the conclusion of its component of the targeted hepatitis B screening programme
in June 2002, the Hepatitis Foundation had commenced follow-up of 5,245 carriers.
The follow-up programme includes persons identified in the 1999-2002 screening
programme along with those enrolled from earlier, mostly pre-vaccination, screening
programmes. By April 2004, the number actively enrolled had increased to 6002. The
Foundation also follows up over 100 hepatitis C clients. The programme is
coordinated by the Foundation’s staff in Whakatane, where the programme database
is located, and where contact is maintained with clients and their nominated
healthcare providers.
Compliance: In the first seven quarters of the programme, 13,179 rounds of testing
were carried out. Just over half (6,958) of these tests involved samples collected by
our nurses and phlebotomists on home visits throughout the North Island. The average
frequency of testing was 1.3 test rounds per client per annum. In the first year of the
programme, 85% of enrolled clients received at least one set of tests. Based on the
first three quarters of the current year, this compliance indicator is likely to reach
95%.
Results: To date, the average prevalence of ALT elevation above 60IU/L on at least 3
consecutive tests is 16.7% of clients, with an average 2.3% showing AFP elevated
above 25 ug/L.
Benefits: The aim of the programme is to ensure timely referrals for treatment. While
this is certainly happening in numerous cases, assessment of the benefits of the
programme in terms of improved outcomes for patients must await further experience.
Colonoscopy utilisation by ethnicity – are there gaps? Czajkowski MA, Gerred
SJ, Haque M, Parry S
Background: Counties Manukau District Health Board (CMDHB) serves an
ethnically diverse population that is under-resourced by primary care practitioners
(PCP). We wanted to test the hypothesis that utilisation of colonoscopy by Maori,
Pacific Islanders and other ethnic groups is reduced, relative to their colorectal disease
prevalence.
Methods: Data regarding ethnicity, age, indication and diagnosis were collected on
all patients undergoing colonoscopy at Middlemore Hospital between 1/1/2002 and
31/12/2003. CMDHB hospital discharge data (1999) documenting a diagnosis of
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colorectal cancer (CRC), diverticular disease, and inflammatory bowel disease (IBD),
by ethnicity, was obtained.
Results: Of the 2537 colonoscopies performed [with 2001 census CMDHB area
ethnic percentages in brackets], 76% [52%] were in Caucasians, 8% [15.1%] in
Maori, 6% [20.3%] in Pacific Islanders, 5% [7.4%] in Orientals, and 4% [3.9%] in
Indians.
The diagnoses of CRC, colorectal polyps, DD, and IBD as percentage of
colonoscopies undertaken by ethnic group were made in 7, 42, 36 & 8% of
Europeans; 6, 27, 22, 4% of Maori; 6, 30, 22, 7% of Pacific Islanders; 1, 17, 11, 7%
of Indians; and 7, 32, 10, 7% of Orientals respectively.
Conclusions: Although proportionally more colonoscopies are performed in
Caucasians, when indexed to disease prevalence colonoscopy utilisation by Maori and
Pacific Islanders, in a relative sense at least, is equitable.
Precise epidemiological data on colorectal disease prevalence by ethnicity is
necessary to substantiate these findings.
Molecular genetic analysis of human faecal flora. Jessica A Stewart*,Vinton S
Chadwick, and Alan Murray †. Wakefield Gastroenterology Research Institute,
Wakefield Hospital, Private Bag 7909, Wellington South, †IVABS, Massey
University, Private Bag 11222, Palmerston North
The composition of the colonic flora and its role in health and disease is the focus of
much recent gastroenterological research. Culture based techniques are being replaced
by molecular analyses such as gradient gel electrophoresis (eg TTGE) and real time
PCR.
We have applied these techniques to investigate, 1) genetic influence on the
composition of colonic flora and 2) the process of bacterial re-colonization following
bowel preparation.
Faecal samples were analysed for total 16SrRNA Eubacterial genes and specifically
for methanogenic and sulfate reducing bacteria (SRB) in 11 identical, 7 non-identical
twins, 7 siblings, and 16 unrelated controls. Similar analyses were performed before
and after Fleet-based bowel preparation in 11 healthy volunteers.
Identical twins’ Eubacterial TTGE profiles were found to be highly similar (median =
84.21%) with less similarity evident amongst non-identical twins and siblings
(median = 76.92% and 65.31% respectively). Unrelated individuals had the least
similarity, with a median=49.9%. Differences between these groups were significant
(p≤0.02).
Eubacterial similarity co-efficients were also calculated before and after lavage. Oneway ANOVA revealed no significant changes in the composition of this population
(p=0.46). Following bowel preparation faecal concentrations of Eubacteria,
methanogens and SRB were restored within 24-48 hours. One-way ANOVA revealed
no significant changes in Eubacterial or SRB populations throughout the post lavage
period (p=0.87, p=0.89 respectively).

NZMJ 26 November 2004, Vol 117 No 1206
URL: http://www.nzma.org.nz/journal/117-1206/1190/

Page 9
© NZMA

There is close genetic control over the composition of the colonic flora. After bowel
preparation the concentration of bacterial genes per gram of stool is rapidly restored
and the composition of the flora is largely unchanged.
Dieulafoy’s lesion: a cases series study form the Prince of Wales Hospital,
Hong Kong. RS Walmsley, YT Lee, JJY Sung. North Shore Hospital, Takapuna,
NZ and Prince of Wales Hospital, Shatin, New Territories, Hong Kong
Background and Aims: Dieulafoy’s lesion (DL) accounts for 1% to 5.8% of cases of
acute upper gastro-intestinal bleeding (GIB). Mortality is high at approaching 20%
despite recent advance in endoscopic therapy. We aimed to report our experience in
the treatment of DL and compare to published series.
Patients and Methods: A retrospective case study of all patients presenting with DL
between January 1993 and January 2003. Patients’ characteristics, treatment methods,
success rates and 30-day mortality were analysed.
Results: Thirty-six patients were noted to have DL in the study period. Thirty-three
records were available for assessment in which there were 35 DL identified. Median
age of the patients was 67 years old with female to male ratio of 5.6:1. Significant
comorbidites existed in 69% of the patients. Eighty-nine percent of the DL were
found at first endoscopy, 3 DL at laparotomy. Significant coexistent endoscopic
findings existed in 23%. Haemostasis was achieved by using adrenaline injection, or
combined with heater probe application, at first endoscopy in 88%. Four cases rebled, all were successfully treated endoscopically. 30-day mortality rate was 23%.
Conclusions: Successful endoscopic haemostasis was achieved in 100% of cases of
DL. Overall mortality remains high, mainly due to the comorbidities and age of these
patients.
Factors predictive of a difficult colonoscopy: is experience important?
Czajkowski M A, Gerred S, Haque M , Parry S
Background/Aims: To identify factors that prolong or make colonoscopy more
uncomfortable for patients, and to determine whether these factors are similar for both
experienced and trainee colonoscopists.
Methods: Patient information and outcome data, including time taken to reach the
caecum and patient discomfort, was collected between January 2002 and December
2003 as part of our ongoing colonoscopy audit.
Results: 2031 colonoscopies were performed by consultants, 507 by trainees. The
preoperative characteristics in both groups were similar although the proportion of
inpatients was higher for trainees (31% vs 18%, p=0.001). Trainees required
assistance in 24% of cases however assistance adjusted completion rates were similar
(93% vs 95%,p=0.082). Long procedures (insertion time > 20 min) occurred in 46%
of trainee procedures vs 15% for consultants (P=0.001). Significant pain was
experienced by 18% of patients in both groups.
Factors associated with a long colonoscopy performed by a consultant included:
female gender (OR 1.6), constipation (OR 2.0), pelvic surgery (OR 1.7), inpatient
procedure (OR 1.8), and poor bowel preparation (OR 1.5). In trainees only female
NZMJ 26 November 2004, Vol 117 No 1206
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gender was significant. Female gender and pelvic surgery was associated with a
higher rate of painful procedures in both groups.
Conclusion: Completion rates are not adversely affected by a trainee starting the
colonoscopy. A colonoscopy performed by a trainee takes longer but is not more
likely to be painful. Long and / or painful colonoscopy is more common in women
and those with a history of pelvic surgery for both consultants and trainees. Other
factors can be identified to predict a long colonoscopy for consultants, these factors
are masked by the generally slower insertion times of the trainee colonoscopist.
Capsule endoscopy should precede push enteroscopy in the investigation of
obscure gastrointestinal bleeding: The business case. Fung J, Parry S
Background: Approximately 5% of gastrointestinal (GI) bleeding occurs in the small
bowel. Capsule endoscopy (CE) rather than Push Enteroscopy (PE) has been
advocated for its superior diagnostic performance in obscure GI bleeding. We wished
to determine whether this would be a cost-effective approach in our hospital.
Method: An Endoscribe endoscopy database search identified 42 patients in whom
PE had been performed between January 2000 and June 2004 for obscure GI
bleeding. Hospital records including endoscopic procedures, laboratory data and
radiology reports were searched to ascertain the total number, outcome and costs of
investigations performed.
Results: 42 patients underwent a total of 73 gastroscopies and 64 colonoscopies with
repeat procedures identifying a source of bleeding in 2. PEs were performed on 44
occasions revealing a source of bleeding in 10 patients. Small bowel enemas, labelled
red cell scans, and mesenteric angiograms were performed in 20, 6, and 2 patients
respectively with no additional diagnostic benefit. The average number of procedures
per patient was 5. The cost of these procedures (excluding the initial gastroscopy and
colonoscopy) was $78,877. With a diagnostic yield in 12 (28%) this works out to
$6,573 per diagnosis. If CE at $2812 per study, with its potential diagnostic yield of
47%* in these patients, was used after initial negative bi-directional endoscopy, the
cost per diagnosis (20) would have been $5,905, a saving of 10%.
Conclusion: CE should be considered the ‘third-line’ investigation for obscure GI
bleeding to facilitate earlier diagnosis at less expense.
*Pennazio M et al Gastroenterology 2004; 126: 643-653
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Cystolithic Lithuresis
An 81-year-old man with a history of benign prostatic hyperplasia presented to the
urology clinic with a history of lower abdominal pain, microscopic haematuria, and
lithuresis. An IVU (Figure 1) and bladder ultrasound (Figure 2) were performed.
Figure 1

Figure 2

Question
What is the diagnosis and what further imaging would be useful?
(see the next page for the answer)
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Answer
Figure 1 is an IVU showing an apparently extrinsic mass causing displacement of the
bladder and ipsilateral hydronephrosis. Figure 2 is an ultrasound scan of the bladder
showing a diverticulum containing both stones and a soft tissue mass.
The patient has a longstanding bladder diverticulum, in which have developed
cystolithiasis and a transitional cell carcinoma (see Figure 3 arrow). The tumour is
causing a right-sided hydronephrosis (see Figure 4 arrow).
The incidence of bladder tumours arising within a diverticulum ranges from 0.8% to
10%. The commonest histology is transitional cell carcinoma followed by squamous.
They have a poor prognosis due to the lack of muscle fibres in the diverticulum that
allows early tumour invasion.
Figure 3

Figure 4

Author information and correspondence: Lee A Grant, Pharmaceutical Physician, Kent, UK; email:
leegrant100@hotmail.com
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Head injuries and high dose steroids
Corticosteroids (particularly methylprednisone) have been used to treat head injuries
for more than 30 years. In 1997, findings of a systematic review suggested that these
drugs reduce risk of death by 1–2%.
This hypothesis has now been put to the sword by the recently published results of a
randomised placebo controlled trial. In an international study, 10,008 adults with a
head injury and a Glasgow coma score (GCS) of 14 or less within 8 h of injury were
randomly allocated 48 h infusion of corticosteroids (methylprednisone) or placebo.
Primary outcomes were death within 2 weeks of injury and death or disability at
6 months. The risk of death from all causes within 2 weeks was higher in the group
allocated corticosteroids (p=0.0001).
The report concludes by stating that the cause of the rise of death within 2 weeks is
unclear, however, the cynics (including Methuselah) will draw their own conclusions.
Lancet 2004;364:1321–8.

Screening for colorectal polyps
Colonoscopy is a sensitive diagnostic tool for detecting colorectal neoplasia.
However, despite the utmost attention to technique, even experienced colonoscopists
will occasionally miss significant lesions. It has been suggested that virtual
colonoscopy, a new procedure using computed tomography to form three dimensional
images of the colon might be as good or better. This has recently been put to the test
in a report from three US centres.
In this study, 1233 asymptomatic adults (mean age 57.8 years) had virtual
colonoscopy and colonoscopy on the same day. Neither technique was perfect.
Colonoscopy failed to detect 10% of polyps found on virtual colonoscopy and virtual
colonoscopy missed 14% of polyps found by routine colonoscopy.
Annals of Internal Medicine 2004;141:352–9.

Smells good, feels good?
Aromatherapy, the therapeutic use of essential oils, has gained increased popularity in
the United States and New Zealand. Methuselah, to his surprise, discovered 13 such
therapists listed in the yellow pages. Apparently aromatic substances extracted from
flowers, plants, and wood resins by a variety of methods are prepared as oils which
the masseur applies to the client.
Allergic contact dermatitis to aromatherapy products has been demonstrated in several
case reports and small case series. And now, in a survey of 350 aromatherapists in
Philadelphia (USA), it has been shown that up to 23% of the therapists develop
dermatitis of the hands over a 12 month period. Biter bit?
Arch Dermatol 2004;140:991–6.
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Déjà vu (again)
Good teaching in medical schools is time-consuming and labour-intensive. It
encroaches on the time faculty members can spend on research and patient care. In
most medical schools, faculty members are rewarded with promotions, higher
salaries, or both for financial “productivity” in research and, more recently, patient
care. Similar incentives to promote and reward good teaching are seldom found.
Given that human beings respond to incentives, it is hardly a surprise that medical
faculties pursue research and patient care to the relative neglect of teaching. Good
teaching, of course, still occurs widely in medical schools, but by chance rather than
by design. The system is not structured in a way that would encourage or reward it.
All about US medical eduction, but highly reminiscent of the kiwi scene.
N Engl J Med 2004;351:1163–4.

What next?
In 2003, according to the pharmaceutical consulting company IMS Health, based in
Fairfield, Connecticut, the number of American men being prescribed testosterone
was over 2 million, having more than doubled from around 900,000 in 1999. Almost
30% of those using the hormone are aged between 18 and 45 which raises the
question of what adverse effects might be expected after 30–50 years of such
treatment? As there is no trial evidence we may find the answer the hard way.
But wait, there is more. The drug firm Proctor & Gamble is now seeking regulatory
approval to begin marketing a testosterone patch designed for use in women in 2005.
The attention so far has focused on the hormone’s use for treating female sexual
dysfunction. The mind boggles.
Nature, 30 September 2004, p500–1.
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Depression and SSRI antidepressants in children and youth
The recent [19.10.04] Medsafe letter
(http://www.medsafe.govt.nz/downloads/HPLtrAntidepresantMed.pdf), which
updates their information and advice about the use of antidepressants, has concerned
child and adolescent psychiatrists in New Zealand.
Members of the NZ Branch of the Faculty of Child and Adolescent Psychiatry
developed a position statement* reflecting their professional concerns and clinical
practice.
*This is not a College [RANZCP] position statement

The issue of medication for depression in children and youth cannot be divorced from
that of depression.
•

Depression is a common, serious and significant illness of youth.

•

The most important cause of suicide is untreated depression

•

Depression varies in severity from mild to very severe

•

Different degrees of depression probably require different treatments

•

There are a range of treatments for depression in young people, only one of which
is medication. Several studies show Cognitive-Behavioural Therapy [CBT] is
beneficial, and research is needed to evaluate other treatments.

There are significant service issues that need addressing if we are to comprehensively
address depression in children and youth.
•

Assessment, diagnosis and effective treatment requires skilled medical and nonmedical professionals and well resourced Child and Adolescent Mental Health
Services [CAMHS].

•

New Zealand currently has less than half the workforce and other resources
needed to maintain even a minimum CAMHS

•

Funding and improved resourcing are a priority issue for DHBs and others to
consider.

Medication
•

Research shows that SSRIs are helpful for other problems in young people, not
only depression. Specifically they are very useful for Obsessive-Compulsive
Disorder, and sometimes for other anxiety disorders.

•

There is no evidence that prescribing SSRIs to young people increases suicide.

•

As the number of prescriptions of SSRIs to youth in NZ has increased the rate of
youth suicide in NZ has fallen.
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•

The increase in suicidal thinking described as a risk occurs in less than 2% of
those taking the medication ~ that is a small problem.

•

Studies show that SSRIs, particularly Fluoxetine help depression in adolescents.
There is a degree of conflicting evidence, but the balance is significantly in favour
of SSRIs being effective. There is a need for more well designed studies to
confirm this.

•

Depression in children is infrequent and studies of medication too few and mostly
too poorly designed to reach any firm conclusions.

•

Untreated depression carries a greater risk of suicide than appropriate prescribing
of SSRIs

•

We do not accept that using SSRIs in adolescence constitutes a risk which is
remotely as great as severe depression itself and it would be unfortunate if the
position taken by Medsafe were to result in the withholding of appropriate SSRI
treatment

•

The need for patients and caregivers to have proper information was and remains
good practice, but reiteration of this is valuable.

•

The need for specialist opinion before antidepressant medication is commenced is
supported, but it would be unfortunate if the current shortage of a skilled
workforce in NZ CAMHS were to cause a family doctor to withhold treatment for
severe depression.

Faculty of Child and Adolescent Psychiatry (New Zealand Branch)
Wellington
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Regarding ‘Resident Medical Officer working conditions in
New Zealand: results of a recent survey’
As a participant in the survey by Child and Old 1 I have some concerns about their
paper. I don’t recall at any time being told there was an intention to publish these
results and I suspect people would have answered differently if that was known. In
fact, my impression was that the purpose of the survey was to illustrate the utility for
hospital grand rounds of the keypad system being demonstrated. The information that
was collected in the survey was therefore not used for the purpose that (at least some
of) the audience thought it was being collected for. If the original intention was to
publish the results, this survey would constitute “research” and as such ethical
approval probably should have been sought.
The survey was conducted at a Physicians’ grand round and by its design could only
produce biased results. It was an advertised event so volunteer bias is likely to have
occurred. Dr Child presented a summary of background issues for both sides of the
debate, but he is an SMO, and this may have influenced his presentation of the issues.
He also drew conclusions from the responses as the rounds progressed, and both his
summary, and merely seeing the results, may have influenced the way people
answered later questions. The questions and allowed answers were limited and so
responses may not have reflected the views of the attendees accurately. In addition,
the time for considering the questions was limited.
Due to the highly selected groups surveyed, and the problems with the survey design,
the results gathered are heavily biased and essentially meaningless. The many
conclusions drawn in the paper are therefore not valid and not generalisable. This
survey was an entertaining and stimulating grand round, but the hypotheses generated
should only have formed the basis of future research.
Mark Bolland
Research Fellow
Auckland University, Auckland

Reference:
1.

Child S, Old A. Resident Medical Officer working conditions in New Zealand: results of a recent
survey. N Z Med J 2004;117(1204). URL: http://www.nzma.org.nz/journal/117-1204/1118

Response
We thank Dr Bolland for his letter. The key purpose of publishing this survey was to
stimulate debate and discussion on the topics raised and hence we thank Dr Bolland
sincerely for his letter and interest in the article. We fully accept Dr Bolland’s
criticism of the validity of the results and have even acknowledged these views in the
discussion.
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If one reads the discussion, they will note that we drew two primary conclusions:
•

That there may be a difference in opinion between SMOs and RMOs that could be
harmful to future training and service delivery, and

•

We need further debate and research on these topics.

Due to the limitations described by Dr Bolland, we did not attempt to make specific
conclusions about the individual issues raised. We would strongly encourage further
discussion and research on the issues of junior doctor working conditions and believe
that it is vital to include the senior doctors opinions in these discussions.
Stephen Child
Director of Clinical Training

Andrew Old
Senior House Officer
Auckland District Health Board, Auckland
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Regarding ‘Participation in small-group learning’
In Wilkinson and Rudland’s commentary on students’ experience of small groups
(Wilkinson TJ, Rudland JR. Participation in small-group learning. N Z Med J
2004;117(1205). URL: http://www.nzma.org.nz/journal/117-1205/1140), I was
surprised by the assertion that ‘humiliation for wrong answers can be a powerful
negative reinforcer’ leading to reduced participation (page 1).
In my introductory Psychology course, I carefully explain that ‘reinforcement’ tends
to increase the likelihood of a behaviour happening again, while ‘punishment’ tends
to decrease that likelihood. Positive reinforcement increases the likelihood of a
behaviour by adding a desirable consequence (e.g. receiving praise after being
helpful), while negative reinforcement increases the likelihood of a behaviour by
removing something aversive (e.g. when you put on your driver’s-side safety belt and
the annoying beep stops).
Students frequently have difficulty grasping these concepts, and seeing the
terminology used incorrectly in the NZMJ (twice in the same article) can only confuse
them further.
Judy Trevena
Department of Psychological Medicine
Dunedin School of Medicine, University of Otago, Dunedin

Response
Dr Trevena’s definition of ‘reinforcement’ and ‘punishment’ is a useful reminder of
the importance psychology plays in education and also the care needed to use the
correct terminology. However, it is important that the reader does not lose sight of the
practical point being made.
Irrespective of how it is engendered or termed, humiliation can have a detrimental
effect on student learning and should have no place in education.
Tim J Wilkinson
Associate Dean (Medical Education)
Department of Medicine
Christchurch School of Medicine and Health Sciences

Joy R Rudland
Director of Educational Development and Support
Faculty of Medicine
University of Otago, Dunedin
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Noel Russell Freeman
Dr Freeman died in Auckland Hospital on 27 September 2004 after a short illness.
Known as “Russ” to his friends and family, he
was born in Hawera, Taranaki on 20 March 1920,
the older of two boys. His father was a barrister
working in New Plymouth, and when he was
appointed to the Bench in Invercargill, the family
moved south.
Russ commenced his medical studies at Otago in
1937, and after graduation was appointed to the
staff of Waikato Hospital in 1943, leaving at the
end of 1944 to go into the Armed Forces. While
at Waikato Hospital, he met and married
Sophie Ryburn, a nursing sister. His War Service
was with the Air Force and he served his time at
Waipapakauri Air Force Base.
Upon his discharge from the Services, he joined a general practice in Hamilton, where
he soon proved himself to be a caring and competent doctor. He took study leave to
visit Melbourne, where he passed the FRACS and on returning to his practice, was
appointed as a part-time surgeon at Waikato Hospital.
Soon after, he relinquished general practice for several years of private surgical
practice. He was subsequently appointed as a full-time surgeon at the hospital—a
position he held until his retirement in 1986. Russ was known as a meticulous
surgeon, always calmly in control and highly respected by his surgical colleagues,
staff, and patients.
Following retirement, he worked for a short time for the ACC in a medical advisory
capacity. He was also Chairman of the Medical Advisory Committee of the Waikato /
Bay of Plenty Cancer Society and was honoured with a life membership on retirement
from the Society. He was also Chairman of the National Ethical Committee of the
NZMA, and member of Hamilton Rotary for many years.
Russ was a keen sportsman and was very proficient at both salt and freshwater
fishing, and as a member of the Coastguard was a competent boatman. After his wife
died in April 1999, he moved north to be nearer his family, and settled near the sea at
Point Wells.
He is survived by a son (Bill) and three daughters (Rosemary, Lenore, and Angela);
and also by his brother, Ray, a retired GP.
We are grateful to Dr Tom Fraser of Hamilton for this obituary.
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William Faithfull Bindon
Bill Bindon, who specialised in obstetrics and delivered thousands of Whangarei
babies, had three main loves in his life—Northland, his family, and his work. He was
dedicated to all three.
Born in 1924 to an Okaihau farming family, he
was the second of five children. A sickly baby, he
was dispatched to live in the “big smoke” of
Whangarei, where there was a doctor and where
his childless Auntie Chris and Uncle Johnnie lived.
He lived most of his childhood with his beloved
uncle and aunt, where he enjoyed the luxury of
being an only child during school term time, and
having a large, funny, and noisy family in the
holidays. His mother Dorothy was a kind and
capable woman who somehow managed to run the
farm, nurse a husband who had multiple sclerosis,
as well as see two of her daughters off to
university.
His father’s illness sparked in Bill a keen interest in studying medicine. A bright
student and a boarder at Whangarei Boys High School, he left school at the end of the
sixth form (year 11) to attend Otago Medical School.
Before leaving Whangarei, he had already made another significant life choice—to
marry Thyrza Wallace, a student at Whangarei Girls High School. So began a great
long-distance romance, eventually stretching between Dunedin, where Bill was a
student, and Christchurch, where Thyrza studied Fine Arts, and then all the way to
London—Thyrza lived there during Bill’s final year at Medical School.
The couple married in 1948 at Christ Church in Whangarei, the year after Bill’s
graduation, and lived in Hamilton for the next two years while he served as a house
surgeon at Waikato Hospital.
Returning north in 1950 to go into general practice, he found himself in the thick of
the baby boom. At the same time, he and Thyrza started their own family, Margaret
arriving in 1950 and Heather two years later.
Mindful of the needs of the community, Bill then embarked on postgraduate study,
taking the family to London (postgraduate studies not being available in
New Zealand). He earned his fare by working as a ship’s doctor—just as his great
grandfather, Dr John Bindon, had done in the mid-1860’s, from England to
New Zealand.
In London, he completed a Diploma of Child Health at Great Ormond St Children’s
Hospital, and then went to Edinburgh for further studies in general medicine. The
family returned in 1955 and a third daughter (the writer) was born in 1956. He
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enrolled for the Diploma in Obstetrics when it was offered for the first time in
New Zealand in 1959, and was one of six out of 40 candidates to pass. The 1960s
were even busier than the 1950s for Bill—in one year, he delivered 300 babies, with
three the record for one night. In the 1960s, he was also president of the Northland
branch of the British Medical Association.
Time-out was rare, but the family had many happy holidays at their bach at
Matapouri, and Bill loved anything to do with boating. He also loved his annual
pilgrimage to the Bay of Islands to go deep-sea fishing with his mates, Fred Philpott,
Tim Buckley, Bob Mulligan, and Barry Spring. Many graphic tales were told of
“battles at sea”. And Thursday afternoon was sacrosanct golf time (you wouldn’t want
to have a baby on Thursday afternoon) and Friday night was the visit to the
Whangarei Men’s Club.
By nature and upbringing, and as a child of the Great Depression, Bill was a frugal
man. But he was happy to spend his hard-earned cash on two things very dear to his
heart—his children’s education and his cars. He loved cars. His great pride and joy
was a Mercedes Benz he treated himself to in the late 1960s.
While all the hard work had its rewards, it also came at a price, and the doctor became
the patient several times in the latter part of his life. His health waned after retirement
in 1992 and after a car accident in early 2002 he was very sick.
Bill loved Northland and his community, his friends and his family. His life was full
and benefited many, and that gave him enormous pleasure.
He is survived by his wife Thyrza, daughters Margaret, Heather and Julie, and three
grandchildren.
This obituary was written by Bill’s daughter, Julie, and published in the Northern Advocate newspaper
(Whangarei) on 2 October 2004. We are grateful to them and Thyrza for their assistance.
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Eric Tilson
Eric (known as “ET” to his closest friends and family) ended his 81-year journey on
7 September 2004 when he succumbed to a myocardial infarct following a stroke.
A few days later, family and many friends gathered in
Hamilton to farewell him and celebrate a life well-lived
as an active participant and never as a passenger.
The simple but moving service included a unique
audiovisual eulogy prepared by his son, Phillip, an
esteemed medical photographer.
Eric was part of that now vanishing breed of old-style
rural doctors, who only started medical studies after their
World War 2 service.
Born in Masterton, he had been educated at Palmerston North Boys High, then with
an analytical and mathematical bent, had commenced BCom studies at Victoria parttime and joined the Taxation Department in Wellington.
Shortly afterwards, service in the RNZAF saw him involved in radar operations and
included a posting to the Solomon Islands. Upon his return to New Zealand, Eric took
the opportunity to change direction and entered Otago Medical School; qualifying
MB ChB in 1951. A position at Greymouth Hospital gained him not only surgical
experience, but also a newly-arrived English theatre sister as a bride.
Eileen became Eric’s life partner and companion for a year of medical adventure on
Norfolk Island before general practice in New Zealand. They settled in Huntly for the
next 20 years where Eric served a scattered rural and coal mining community
surrounding the town, whilst Eileen supported the typical “Country Doc” of those
times as well as raising their family of four. In this period, Eric not only contributed to
the health care of the Huntly District, but was actively involved as an office bearer in
NZMA affairs, local Rotary, Matamata Ski Club, and (through the building of a
family recreational retreat) the Pauanui golf and fishing organisations.
Eric thus combined his medical, community, and family life.1980 saw him not
retiring, but rather taking up fresh challenges in another direction—occupational
medicine. Building on his experiences caring for a coal-mining community, he
undertook further studies for the Otago DIH and ultimately gained FACOM
recognition. He was appointed Consultant Medical officer to the Ministry of Energy
and gained great respect throughout Australasia.
A quote from one of his distinguished referees for the position, beautifully
encapsulates all that was Eric:
“Eric is an extremely intelligent man. He has a keen, probing, and incisive
mind, which enables him to come to sound decisions quickly. He is articulate,
forthright, and direct in his opinions and does not suffer fools gladly. He has
high leadership and organising capabilities. A brilliant administrator who is
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able to get the best out of people, he holds to high ideals and principles; and
needless to say the virtues of truthfulness and integrity are faultless in him. In
balance to such strong characteristics, he has a delightful sense of humour and
a manner, which at times can be considered charming”
The late 1980s heralded considerable change in the organisation of health and safety
in the workplace. Eric took a leading role in espousing the application of the sound
underpinning principles of occupational medicine during this period of restructuring.
He eventually moved on to work with the Waihi Goldfields and the Waikato Base
Hospital as an Occupational Medicine Consultant when corporatisation entered the
energy domain. Short-story writing, painting, wood turning, trout fishing, gardening,
construction, and current-affairs discussion groups were all vigorously explored when
at last he decided not to renew his Practicing Certificate.
His most recent “organising” venture was developing regular social interaction and
discussion gatherings at the retirement village complex where Eric and Eileen had
taken up residence.
Eric lived a full professional and personal life; along the way greatly influencing
colleagues by role modelling the maintenance of integrity and openness, whilst
acknowledging that it was a privilege to practice medicine.
He is sadly missed and always remembered.
We are grateful to Dr Geoff Kivell (Northland) and Eric’s family for this obituary.
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FACULTY OF MEDICINE
POSTGRADUATE SCHOLARSHIP IN
OBSTETRICS, GYNAECOLOGY AND WOMEN’S HEALTH
The above Scholarship is open to medical graduates who will normally be Registrars
undertaking the Royal Australian and New Zealand College of Obstetrics and
Gynaecology (RANZCOG) Integrated Training Programme, or are Members or
Fellows of the College who intend to undertake research. The holder of the
Scholarship is encouraged to enrol for a Master of Medical Science or PhD.
The Scholarship is $16,800 per annum for two years.
Further details are available from:
Secretary to the Faculty of Medicine
University of Otago Medical School
P O Box 913
Dunedin
Email: medical.faculty@stonebow.otago.ac.nz
Applications close on November 30, 2004
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The Cardiac Society of Australia and New Zealand /
Merck Sharp and Dohme Research Fellowship 2005
The Cardiac Society of Australia and New Zealand – New Zealand Branch, and
Merck Sharp and Dohme (New Zealand) Ltd are pleased to announce the successful
applicant for the 2005 Cardiac Society/MSD Research Fellowship is:
Dr Eng Wei (Dave) Tang, who is currently Senior Cardiology Registrar at Dunedin
Hospital.
This prestigious fellowship was made possible by a generous donation from the New
Zealand branch of Merck Sharp and Dohme. The fellowship is administered by the
New Zealand Regional Executive Committee of the Cardiac Society of Australia and
New Zealand, and is designed primarily to support cardiovascular research projects
within New Zealand. Priority is given to registrars in cardiac medicine or surgery to
complete an MD thesis in New Zealand, or for specific research projects. Successful
research fellows are Associate members of the Cardiac Society and their research is
supervised by a full member of the Cardiac Society of Australia and New Zealand.
Dr Tang intends to complete a number of projects, all with the unifying theme of
optimising proven evidence-based medicine in acute coronary syndrome in the New
Zealand setting. His research project will specifically evaluate whether stratification
of acute coronary syndrome patients using Troponin and ST segment depression
produce complementary prognostic information out to three years follow-up, and
whether the use (or under-use) of evidence-based medicine and revascularisation has
an impact on three year mortality rate. He intends to extend his analysis to compare
the use of evidence based medicine in acute coronary syndrome between a tertiary
hospital in Dunedin and a community hospital in Invercargill. Finally he intends to
assess specifically some of the factors involved in late presentation with acute
coronary syndrome. This important work will hopefully build on the recent audit of
acute coronary syndrome management around New Zealand. As such, this work is not
only important but very topical.
Specific enquiries about the Cardiac Society/MSD Research Fellowship in New
Zealand can be directed either to the current Honorary Secretary/Treasurer, New
Zealand Branch, Dr Michael Williams, C/- Cardiology Department, Dunedin
Hospital, Dunedin; or Dr Hugh McAlister, New Zealand Councillor, C/- Cardiology
Department, Waikato Hospital, Hamilton; email: mcalisth@waikatodhb.govt.nz
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Grants Awarded November 2004
At the November meeting of the Scientific Advisory Group of the National Heart
Foundation, a total of 13 limited budget grants were awarded. The awards included 6
Small Project Grants and 7 Travel Grants.
SMALL PROJECT GRANTS
Ms Cheryl Campbell

Dr Chris Pemberton

Department of Social & Community Health,
School of Population Health, University of
Auckland

Department of Medicine, Christchurch School of
Medicine & Health Sciences, University of Otago

An intervention for changing symptom
perceptions of European and Maori
women with angina or a heart attack

Resistin: A novel hormone linking
obesity and cardiovascular disease?
$14,100 for 18 months.

$15,000 for 13 months.

Dr Chris Raffel

Dr Jon Skinner

Cardiology Department, Auckland City Hospital

Paediatric Cardiology Department, Starship
Hospital

Levels of cardiac natriuretic peptides
(stress hormones) produced by the
heart) in patients with mitral stenosis
to normal controls

Economic evaluation of molecular
screening for sudden arrhythmic death
syndrome (SADS)

$14,775 for 12 months.

$15,000 for 4 weeks.

Dr Nicholas van Pelt

Dr Jinny Willis

Cardiology Department, Middlemore Hospital

Lipid and Diabetes Research Group, Christchurch
Hospital

Natriuretic peptides and exercise
capacity in aortic stenosis
$14,039 for 12 months.

Adiponectin Receptor Genes: Novel
risk markers for the metabolic
syndrome and CVD
$13,425 for 6 months.

TRAVEL GRANTS
Ms Cheryl Campbell

Ms Helen Darling

Department of Social & Community Health,
School of Population Health, University of
Auckland

Department of Preventive and Social Medicine,
University of Otago
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2nd International Conference on
Women, Heart Disease and Stroke,
Orlando, Florida

Research in Nicotine and Tobacco,
Prague, Czech Republic

Dr Sujeewa Hettiwatte

Mr Robert Kirton

Bioengineering Institute, University of Auckland

Bioengineering Institute, University of Auckland

Medical Science Congress,
Queenstown

Medical Science Congress,
Queenstown

Mr Jack Lee
Bioengineering Institute, University of Auckland
Medical Science Congress, Queenstown

Dr Ayman Mourad
Bioengineering Institute, University of Auckland
Medical Science Congress, Queenstown

Mr Holger Schmid
Bioengineering Institute, University of Auckland
Medical Science Congress, Queenstown
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National Heart Foundation: 2005 Grant Applications
PROJECT GRANTS
Project Grant applications will be considered
at the July 2005 meeting of the Scientific
Committee. The closing date is: 1 March
2005.

FELLOWSHIPS AND
SCHOLARSHIPS
Applications for Overseas Training
Fellowships, Research Fellowships and
Postgraduate Scholarships will also be
considered in July 2005. The closing date is :
1 June 2005.

The Scientific Committee particularly
encourages applications in the designated
priority research areas of:
•

Modification of lifestyle risk factors for
cardiovascular disease.

•

Maori heart health.

•

Pacific Island heart health.

•

Socio-economic determinants of heart
health.

•

Diagnosis and management of patients
with cardiovascular disease.

FORMAT FOR APPLICATIONS
LIMITED BUDGET GRANTS
Small Project Grants
Applications for small project grants will be
considered three times a year with the closing
dates being: 1 February, 1 June and 1
October 2005.

Grants-In-Aid
Applications for grants-in-aid will be
considered three times a year with the closing
dates being: 1 February, 1 June and 1
October 2005.

Travel Grants
Applications for travel grants will be
considered three times a year with the closing
dates being: 1 February, 1 June and 1
October 2005.

Applicants should follow the format outlined
in the revised “A Guide to Applicants for
Research and Other Grants" which is available
on www.heartfoundation.org.nz.

Applications should be sent to:

Professor Norman Sharpe
Medical Director
The National Heart Foundation
P O Box 17 160
Greenlane
AUCKLAND
NB: When the closing date falls on a
weekend or a public holiday, the
closing date will be the first working
day following this day.

PRIORITIES FOR RESEARCH
Applications must fit within the aims of The
National Heart Foundation which are “to
promote good health and to reduce suffering
and premature death from diseases of the heart
and circulation”.
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Special offer: CD ROM of the New Zealand Medical Journal
The first 2 years of the online New Zealand Medical Journal (June 2002–June 2004)
are now available in CD ROM format. This means you can own your own copy of the
NZMJ for this 2-year period.
Cost

Within New Zealand: NZ$21 (includes GST, postage, and packaging)
Outside New Zealand: NZ$25 (includes $5 postage and packaging)

If you wish to purchase the NZMJ CD ROM, please email Debbie@nzma.org.nz to
arrange payment.
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Fast Facts: Endometriosis (2nd edition)
Botros Rizk and Hossam Abdalla. Published by Health Press (distributed by Elsevier),
2004. ISBN 1903734207. Contains 131 pages. Price A$35.20
This is an updated fast reference resource particularly useful for trainees in
gynaecology and colorectal surgery. The written text and illustrations facilitate
understanding of a complex and challenging disease.
The introductory remarks deplore the 10-year-plus diagnostic delay, and draws
attention to the tendency for indifferent and insensitive clinicians to label patients as
hypochondriacs or refer for psychiatric consultation rather than achieve diagnosis and
appropriate treatment.
Early chapters discuss epidemiology, pathogenesis, and the impact of infertility; and
emphasise the less obvious visual appearances at laparoscopy which facilitate
diagnosis. Unfortunately, the authors describe “treated endometriosis” as white
scarred lesions indicative of healed or end stage fibrotic lesions. In my view, and that
of acknowledged international experts, such lesions are indeed fibrotic, but are
progressive, symptomatic, and damaging. Failure to eliminate or excise such lesions
will cause ongoing pelvic pain in the absence of other visual evidence of disease.
Chapters on surgical and medical management appropriately remind the reader that
only surgical excision or elimination by ablation has been shown to enhance fertility
and give prolonged symptomatic improvement. Although the authors report that
assisted reproductive technology (IVF) will enhance fertility, they do not discuss the
deterioration in symptoms and progression of endometriotic lesions which results
from ovarian hyperstimulation. They also fail to acknowledge that surgical treatment
of endometriosis seems to increase IVF success with implantation and decreases
miscarriage rates.
In this book, advanced endometriosis is described as a disease often requiring a
multidisciplinary surgical approach, but there is no advocacy for tertiary referral
treatment centres where such treatment can be optimally provided. In New Zealand,
tertiary referral centres for endometriosis treatment have been operating for several
years. These centres not only provide multidisciplinary surgical expertise, but also
offer counselling, education, specialised nursing care, and dietetic services. Sweden
has recently published well-written guidelines for tertiary referral, and the
New Zealand Endometriosis Foundation (NZEF) wishes to see a similar therapeutic
approach in New Zealand.
In conclusion, this is an excellent resource for trainees, and could also be useful for
established clinicians (particularly in emphasising less well-recognised visual
appearances. The references that accompany each chapter offer additional resource
material from international authorities. The final list of “Useful Addresses” would be
enhanced by the address and website of The New Zealand Endometriosis Foundation
(http://www.nzendo.co.nz), particularly useful since it has an international reputation
for its “Adolescent Education Programme”.
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John R Doig
Consultant Gynaecologist
Senior Lecturer in Obstetrics and Gynaecology
Christchurch Clinical School and University of Otago
Christchurch Women’s Hospital
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