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Teenage pregnancy: cause for concern

Lianne J Woodward, Research Fellow; L John Horwood, Senior Research Fellow; David M Fergusson,  Executive
Director, Christchurch Health and Development Study, Christchurch School of Medicine, Christchurch.

Abstract

Aims. To describe the lifetime prevalence of teenage
pregnancy and parenthood, in addition to the psychosocial
backgrounds and current circumstances of young parents in
a sample of 533 young women studied from bith to 21
years.
Methods. The data were gathered as part of the
Christchurch Health and Development Study. This study
consists of a cohort of 1265 young people born in the
Christchurch urban area during mid 1977 and who have
been regularly assessed up to the age of 21 years.
Information was collected on all pregnancies and births
from ages 14-21 years.
Results. By age 21 years, 26% of the sample had been
pregnant and 14% had become parents. Most pregnancies
occurred between ages 17-21 years. Young women who

became pregnant were characterised by higher rates of
educational under-achievement, conduct problems, sexual
risk taking, family adversity, and were more likely to
identify themselves as Maori. Amongst those who became
pregnant, there was a tendency for young women with a
personal history of family adversity to proceed with their
pregnancy and become young mothers.
Conclusions. By age 21 years, at least a quarter of all
young women studied had been pregnant at least once.
The wide range of personal and social factors associated
with teenage pregnancy and parenthood suggests that
teenage pregnancy does not solely reflect the effects of
problematic adolescent sexual practices. Implications for
teen pregnancy prevention and the health and development
of children born to younger mothers are discussed.

NZ Med J 2001; 114: 301-3

Despite a decline in overall birth rate, New Zealand
continues to have one of the highest teenage pregnancy rates
in the developed world, being second only to the United
States when compared with similar OECD countries.1-3

There is also evidence that since the mid 1980’s, rates of
teenage pregnancy and parenthood have increased.2

These trends have been the focus of public health concern,
with discussions centring around free access to contraceptives
and improved sex education as means of reducing rates of
teenage pregnancy.4 There is good evidence that early
motherhood constrains a woman’s life opportunities and may
adversely affect the development of her children. Specifically,
early parenthood has far reaching physical, social and emotional
consequences including an increased risk of antenatal
complications and mortality, failure to complete schooling,
socio-economic disadvantage, welfare dependence, marital
difficulties, maternal depression and less competent parenting.5-

9 In addition, children born to teenage mothers have higher
rates of health problems, physical injury, behavioural
difficulties, cognitive problems, and educational under-
achievement than children born to the older mothers.7,10-13

These findings highlight the importance of understanding
why some young women become pregnant and enter
parenthood at an early age. Knowledge of the risk factors and
life processes that place young women at risk of an early
pregnancy and a premature transition to parenthood is central
to the development of more effective pregnancy prevention
programmes. Such information will also be helpful for
interventions targeted at the offspring of teenage mothers, since
there is increasing evidence to suggest that many of the
associations between teenage motherhood and child

development risk may reflect the adverse personal and
childrearing histories of early parenting.12 In particular, there is
growing evidence that women who become pregnant during
their teenage years are characterised by multiple social and
psychological disadvantages,14-16 which may in turn, impair their
ability to cope with the challenges of early motherhood.

This paper provides data on the lifetime prevalence of
teenage pregnancy and parenthood in a birth cohort of 533
young women, and describes the individual and family
backgrounds of those who entered parenthood by the age of
21 years, as well as describing the social circumstances in
which they are rearing their children.

Methods
Data were collected over the course of the Christchurch Health and
Development Study (CHDS), a longitudinal study of a cohort of children
born in the Christchurch urban region during mid 1977.17 This cohort
has been studied at birth, four months, one year, annual intervals to
sixteen years, at eighteen years, and again at 21 years. The present
analysis is based on the sample of 533 young women for whom pregnancy
history information was available. This sample comprised 85% of the
original 630 females who entered the study at birth.

At age fourteen, parents were asked whether their daughter had ever
been pregnant or given birth to a child. From age fifteen to 21 years,
sample members were asked a series of questions relating to their fertility
and parenting history since their last assessment. From this information, a
database of all pregnancies and child births was created.

To examine childhood and adolescent predictors of teenage pregnancy and
parenthood, on the basis of previous research and theory, a series of measures
of individual functioning, sexual development/behaviour, and young people’s
family experiences were selected from the main study database. Measures of
individual functioning included: the severity of girls’ conduct problems at age
thirteen years; their performance on the Test of Scholastic Abilities (TOSCA)18

at age thirteen years; and the highest educational qualification obtained by age
21 years. Measures of sexual development and behaviour included age of
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menarche and the timing of first sexual intercourse. Measures of family social
background included: the age at which each respondent’s mother became a
parent; the type of family entered at birth; family socioeconomic status at
birth;19 and the number of times a parent left or entered the family home as a
result of parental separation, divorce, death, remarriage, or reconciliation from
birth to thirteen years. At age 21 years all respondents were asked about their
ethnic identification using the 1996 census question and items designed by the
Ngai Tahu Maori Health Research Unit.20 Those reporting any Maori cultural
identification were classified as Maori.

To provide a profile of the social and economic circumstances of
young mothers in the cohort the following measures were included in the
analysis: number of offspring parented; partnership status (married/
cohabiting/single); partner deviance (problems with delinquency,
substance use, or the police); welfare dependence; employment;
educational participation; and the extent of maternal cigarette smoking.

Results
Prevalence of early pregnancy and motherhood. By age 21
years, 26% (n = 136) of the sample had been pregnant and
14% (n = 74) had become parents, with most pregnancies
occurring between the ages of 17 and 21 years (Table 1). Of
those reporting a pregnancy, 70% (n = 95) were pregnant
once, the remainder (n = 41) reported multiple pregnancies
(range: 2-4). In total, 136 women reported 188 pregnancies.
Outcomes of these pregnancies were: 60 (31.9%)
terminations; 23 (12.2%) miscarriages; three (1.6%)
adoptions; and 101 (53.7%) babies that mothers kept or
intended to keep. For one woman it was unclear whether her
pregnancy had been miscarried or terminated.

Table 1. Life table estimates of the cumulative risk of pregnancy and
motherhood by age 21 years (N = 533).

Age interval No of first % Became pregnant by No becoming a % Parent by
(years) pregnancies end of interval parent during end of

during interval interval interval
13.00-13.11 1 0.2 - -
14.00-14.11 1 0.4 - -
15.00-15.11 8 1.9 1  0.2
16.00-16.11 11 4.0 4 0.9
17.00-17.11 22 8.1 13 3.4
18.00-18.11 40 15.8 19 7.0
19.00-19.11 32 22.0 19 10.7
20.00-20.11 21 26.1 18 14.2

Psychosocial profile of young mothers. To examine the
characteristics and family backgrounds of young women who
became pregnant, and particularly those who went on to
become parents, the sample was divided into three groups: 1)
women who had never been pregnant (n = 397); 2) women
who became pregnant but never became parents (n = 53);
and 3) women who had been pregnant and become a parent
or reported that they intended to become a parent in the
near future (n=83). This last group consisted of 74 young
women who had become parents by age 21 years plus nine
who were pregnant for the first time at age 21 years and who
reported that they intended to rear their offspring.

Comparisons between these groups (Table 2) showed that
an early pregnancy was significantly associated with a range
of individual and family factors. Compared to their non-
pregnant peers, young women who became pregnant were
significantly more conduct disordered, had poorer scholastic
ability, were more likely to have left school without formal
educational qualifications, and tended to have sexually
matured and initiated sexual intercourse at a younger age.
They also tended to have been reared in families
characterised by young and single motherhood,
socioeconomic disadvantage and parental change. Finally,
rates of early pregnancy were elevated amongst those who
identified themselves as Maori.

There were also differences in the psychosocial profiles of
pregnant women who became (or intended to become) parents.
Specifically, there were significant tendencies for women

exposed to maternal role models of young and single
motherhood, parental change, and socioeconomic disadvantage
during their childhood to be more predisposed to early
motherhood. Maori ethnicity and a history of educational
under-achievement appeared to increase the likelihood that a
woman would proceed with her pregnancy to parenthood,
however these trends failed to reach statistical significance.

Examination of the family circumstances of the 74 young
women who were already mothers by age 21 years revealed that
19% were caring for more than one child. At least half were
single parents, 43% were living in a de facto relationship, and
only five (7%) were married. Of those in a partner relationship,
nearly a quarter were involved with a partner who had serious
problems with the use of alcohol, illicit drugs or the law. In
terms of financial status, 68% of mothers were dependent on
some form of welfare assistance and only 12% were involved in
education/training. A high proportion (68%) of younger
mothers reported that they smoked cigarettes.

Discussion
By age 21 years, more than a quarter of the young women
studied had become pregnant, with nearly a third of these having
been pregnant on two or more occasions. Most pregnancies
occurred between ages 17-21 years, with numbers peaking
around 18-19 years. By comparison,  national birth trend data
over the past five years indicates that the mean age at first child
birth for the average New Zealand woman was 28-29 years.
Clearly, there is a marked disparity in pregnancy timing for these
young women compared to the rest of the population.3,21

However, of the 188 pregnancies reported, just over half
(54%) resulted in a live born child that was kept by the
mother. The remaining pregnancies were terminated (32%),
miscarried (12%), or the child placed for adoption (2%).
These results are consistent with a recent analysis of
national birth and abortion data2 suggesting that the
pregnancy and abortion rates reported by this cohort are
generally representative of those found amongst similarly
aged women in the general population.

Consistent with previous research, a range of individual and
family factors were found to be associated with an increased risk
of early pregnancy.14,15,22 Specifically, young women
characterised by early adolescent conduct problems, poor
school achievement, Maori ethnicity, and family adversity were
at greater risk of an early pregnancy. In addition, as shown
previously,23 early sexual maturation and early onset sexual
intercourse were also associated with an increased risk of early
pregnancy. Hence teenage pregnancy appears to be a highly
selective process, whereby an individual’s personal adjustment,
educational opportunities, cultural identification, and family
experiences contribute to their risk of an early pregnancy.

There was also evidence of further selection amongst those
who became pregnant. Those from socially disadvantaged
family backgrounds characterised by parental instability and
early exposure to young, single motherhood were more likely
to become parents at an early age. This suggests that daughters
of young single mothers may themselves be at high risk of
becoming a young (and potentially single) mother. This
highlights the importance of maternal role models in shaping a
daughter’s fertility choices and is suggestive of intergenerational
cycles of early pregnancy/motherhood. In addition, there was
some indication that women with better educational and
occupational prospects were less likely to proceed with their
pregnancy compared to their lower achieving pregnant peers.
This could be due to the greater personal costs that these
young women perceive to be associated with early  parenthood.
Finally, consistent with previous research,1,2  there was a
tendency for women who identified themselves as Maori to be
more likely to proceed with a pregnancy.
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Table 2. Psychosocial profiles of women keeping or planning to keep their child compared to women whose pregnancy never came to term and
those who were never pregnant.

Status at age 21 years

Pregnant, did not Pregnant, kept or Significant
Never pregnant become parent intending to keep planned

Measure (n=397) (n=53) child (n=83) p* comparisons†

Individual Characteristics
Mean (SD) total conduct problems score 47.0 50.2 52.9
(13 years) (6.6) (9.7) (8.6) <0.0001 A

Mean (SD) TOSCA scholastic ability test 37.5 36.1 31.2
score (13 years) (14.1) (14.5) (15.0) <0.01 A

%Left school without qualifications 8.7 29.4 46.2 <0.0001 A

Sexual Development and Behaviour

Mean (SD) age of menarche 12.8 12.4 12.4
(1.1) (1.2) (1.2) <0.05 A

% Sexual intercourse before age 15 16.4 54.9 52.6 <0.0001 A

Family Background
% Own mother was a teenage parent 19.5 22.6 56.6 <0.0001 A, B

% Born into a single parent family 3.0 5.7 22.9 <0.0001 A, B

% Family of semi-skilled/unskilled
socioeconomic status at birth 17.4 24.5 49.4 <0.0001 A, B

% Maori ethnicity 7.9 13.5 27.7 <0.0001 A

% Experienced parental change
(0-13 years) 24.9 43.5 72.2 <0.0001 A, B

* Overall p-value based on one way analysis of variance for continuous measures and chi squared test of independence for binary measures.

†Planned contrasts were conducted to examine the specific comparisons (A) never pregnant vs ever pregnant and (B) pregnant did not keep vs pregnant kept
or intending to keep. The letters A, B in this column indicate which of these respective contrasts was statistically significant (p<0.01).

These findings suggest that teenage pregnancy is associated
with a range of adverse childhood experiences, in addition to
sexual risk taking behaviours in adolescence. Typically most
pregnancy prevention programmes aim to encourage
teenagers to delay or abstain from sexual intercourse and/or
improve their use of contraception.24 However, available
evidence shows these programmes to have limited
success.24,25 If we wish to further reduce rates of teenage
pregnancy in New Zealand, the influence of childhood
family and individual factors on adolescent sexual risk taking
may need to be addressed through the development of broad
based interventions to assist at-risk children and break
intergenerational cycles of poor social functioning.

Finally, the high levels of social disadvantage, educational
under-achievement and conduct problems evident amongst the
young mothers in the cohort raise concerns about the longer
term life course outcomes for these women and their children.
These concerns are further reinforced by the high rates of
welfare dependence, single motherhood and cigarette smoking
that characterised these women at age 21 years. Given the
combination of a problematic maternal childrearing history and
current socioeconomic adversity, these women and children
may be especially vulnerable to continued social and economic
disadvantage, parenting difficulties, and poor child health and
development. It is hoped that future studies of this cohort may
provide opportunities to address these issues further by
assessing the parenting, family environments and life course
outcomes of these high risk parents and their children.
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Quality improvement within Independent Practitioner Associations: lessons

from New Zealand

Neil Houston, General Practitioner and Associate Adviser, Dollar Health Centre,  Dollar, United Kingdom;
Gregor Coster, Elaine Gurr Professor of General Practice, Division of General Practice and Primary Health Care,
Faculty of Medicine and Health Science, University of Auckland, Auckland; Linda Wolff, Consultant Psychiatrist,
Forth Valley Primary NHS Trust, Larbert, United Kingdom.

Abstract

Aims. To ascertain what quality improvement activities are
being performed by associations of general practitioners
(GPs) in New Zealand, to find out how they are supporting
these activities, and learn about their experience of the
process.
Method. A cross sectional questionnaire study of 25
independent practitioner associations (IPAs) in New
Zealand.
Results. All respondents (n=25) believed quality
improvement was a responsibility of their organization, and
for 48% it was their highest priority. All organizations

carried out and supported a range of quality improvement
activities. The major perceived barriers to quality
improvement were negative attitudes and lack of time and
money to support the process. Strategies to overcome these
barriers included providing comparative data to staff in a
peer group setting and providing financial incentives,
management support and education.
Conclusions. Considerable quality improvement activity is
occurring in primary care in New Zealand. A variety of
barriers to the process and methods of overcoming them
have been identified by some, but not all IPAs.

NZ Med J 2001; 114: 304-6

IPAs have become an important feature of New Zealand’s
primary care system since the 1993 health reforms. They were
formed by GPs to protect and enhance the status of general
practice and negotiate funding contracts with government
bodies. Many have taken on budgets for laboratory and
pharmaceuticals services. As they have developed, their goals
have extended to include providing better quality health care
to their patients and developing integrated services with other
providers.1 In the future, contracts with IPAs will contain
greater emphasis on quality and encourage organisations to
implement continuous quality improvement programmes.
Performance will be measured using a variety of methods
including clinical audits and performance targets.2

Improving quality in primary care is difficult, and
approaches including clinical audit, guideline implementation,
quality improvement programmes, and total quality
management have identified many barriers to the process.3-10

The conditions and resources required for quality
improvement do not commonly exist in primary care.2

The aims of this study were to find out how IPAs were
improving quality, to learn about barriers to the process and
how they could be overcome, and discover lessons from their
experience which would be useful to colleagues as they strive
to implement continuous quality improvement.

Methods
We conducted a cross sectional questionnaire survey of IPAs throughout
New Zealand in January 1999. A 22 item questionnaire, containing mainly
open questions was developed (see headings in Results section: full details
available from the authors upon request). A database of all IPAs in New
Zealand was obtained, containing details of 40 organisations. Each
organisation was telephoned by NH and had the survey explained. Following
this 32 IPAs were identified as suitable to receive the questionnaire. Three
did not consider themselves an IPA and five had merged. An individual
responsible for quality issues in each IPA was chosen to receive the
questionnaire. In January 1999 five questionnaires were completed as part of
key informant interviews and the remainder were faxed to potential
respondents. A reminder requesting completion was sent three weeks later.
The free text responses were initially coded and grouped by NH, then
reviewed by LW following which categories and themes were identified.

Results
25 of the 32 IPAs completed the questionnaire, a response
rate of 78%. Responses were received from organisations

representing 2092 GPs, caring for an estimated 3 112 000
patients. The IPAs who responded varied widely.
Organisations covered between 10 500 and 500 000 patients
with a mean of 130 000 patients and 87 GPs.
Demographically the IPAs covered urban, rural and semi-
rural populations. Responses from those who completed the
questionnaire at interview were similar to responses to the
faxed questionnaires. Free text responses appear as quotations.
The importance of quality. All IPAs believed that their
roles included improving the quality of care for patients.
Twelve IPAs (48%) indicated that they considered
addressing quality issues as their highest priority.
Approach to quality improvement. IPAs were asked to
describe their organisation’s approach to quality issues.
Seventeen (68%) indicated they followed a Continuous
Quality Improvement approach, six (24%) a system of Total
Quality Management and two IPAs were not sure how to
describe their approach.
Quality improvement activities. IPAs were involved in a
variety of quality improvement activities including;
education of staff (96%) and GP members (92%); guideline
development (92%) and implementation (84%); rational
prescribing initiatives (84%); peer review (84%); patient
satisfaction surveys (64%); clinical audit (64%); and
developing quality standards (64%).
Support for quality improvement. IPAs supported quality
improvement in various ways (Figure 1). 96% of IPAs
supported peer group meetings of GPs, whose functions
included education (80%), guideline development (60%),
communication between the IPA and its members (56%),
and peer support and review (52%). 56% of IPAs funded
GPs to attend these peer group meetings. Pharmacists
developed prescribing and disease management guidelines,
and facilitated peer group meetings. 96% of IPAs provided
resources for information technology including software
support (60%), data extraction (40%), an intranet (24%),
purchasing of equipment (16%) and training (12%).

GPs were involved in developing the quality agenda in
60% of IPAs through peer group discussions; representation
on quality committees; surveys; newsletters; and open
meetings to set priorities for the quality programme to
which all primary care staff were invited.
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Figure 2. Responses to question: “what do you feel are the barriers
to improving quality in your IPA?” (n=25)

Perceived strengths of quality initiatives. The main
identified strengths of the IPA’s quality initiatives were,
involvement of staff (64%), “GP initiated and run”, and a
bottom up management style (44%), “don’t try to manage a
top down process-you’ll only succeed in a minimum
standard approach”. In addition, choosing relevant
achievable goals (32%), focusing on guideline
implementation (28%) rather than guideline development,
education and training (24%), peer group activities (20%),
leadership (20%) and communication (16%) were also seen
as strengths in a few IPAs.
Views on barriers to quality improvement. Figure 2
summarises the identified barriers to improving quality
within IPAs. The most common barriers identified were
negative attitudes and beliefs held by GPs. “GPs are
individuals and want to be left alone, they don’t want to be
told what to do”. Other common themes included lack of
time and resources “members are already feeling overloaded
by demands from other directions”, and lack of political
consistency and commitment to primary care “uncertainty-
you can’t plan if funding is uncertain”.

Views on overcoming the barriers. Respondents identified
building on the professionalism of staff (80%) as key to
motivating their members and overcoming barriers to quality
improvement. They could do this by ensuring patients benefit
from the changes being implemented, choosing “topics that GPs
believe are worthwhile in terms of patient gain,” and showing
“how implementation of advice can improve care of patients” as
powerful motivators. Supplying doctors with comparative data
on their activities within peer groups was also useful (48%) since
“by far the most potent motivators are peer review with hard data
to back it up”. The importance of education was emphasized by

many (40%) “best practice should evolve from regular and high
quality continuing medical education and not by decree”.

It was felt that staff were encouraged by financial incentives
(60%) either as a bonus, or through compensation for time
spent on programmes. Money was not however, seen as the
prime motivator to improve quality “money helps but is not top
of the list”. In addition, management support (48%), additional
resources (44%), shared long-term goals (20%), leadership
(20%), a contractual obligation (16%) and developing
teamwork could all facilitate the process of improving quality.

Discussion
78% percent of identified IPAs were surveyed, which is
similar to a previous IPA study (80%).1 The respondents
were representative in terms of size, geographical
distribution and demographic characteristics. The
organisations covered 70.5% of GPs11 and 82% of the New
Zealand population.12 The results can therefore be
generalised to all IPAs in New Zealand. All respondents had
responsibility for delivering quality services in their IPA.
The views of individual GP members were not surveyed
although 36% of respondents were practising GPs. The
other respondents were management staff within IPAs.

All respondents saw improving the quality of services they
offered as a current aim and 48% stated that addressing issues of
quality was their IPAs highest priority. This compares with a
previous study1 where improving the standards of general
practice was seen as an IPA’s most important goal by two out of
38 respondents (5%). It indicates, therefore, that quality
improvement is an increasingly important and common role for
IPAs. Many IPAs felt that their approach to quality issues was
one of Continuous Quality Improvement, which aims to “design
quality in” rather than “inspect errors out”, as part of normal
daily activity. It is an overall strategy focusing on the needs of
patients and involving all members of the organisation in the
process through multidisciplinary teamwork and education.13

To achieve their goals, they were actively supporting quality
improvement through a range of interventions including staff
education, implementation of guidelines, patients surveys, the
development of quality standards and involvement of GPs
members. The authors believe that such activities occurred only
sporadically in New Zealand before the development of IPAs.
Furthermore, the resources provided by IPAs, including
facilitation of peer groups, resources for information technology
and pharmacy facilitators did not commonly exist previously.
Much of their quality-related activity, for example peer groups
and educational meetings however, was taking place outside of
working hours and was funded inconsistently.

The study has highlighted a number of barriers to quality
improvement in primary care previously identified by research
into this field. Studies relating to the implementation of quality
assurance and medical audit4,5 revealed similar negative attitudes
held by GPs to those in this study, and attempts to introduce a
systematic approach to quality improvement in primary
healthcare teams also highlighted the obstacles of lack of time,
skills, knowledge and financial support9,10 shown by this study.
These studies additionally emphasised that reluctance to assess
patients’ needs, lack of leadership from GPs and the lack of a
reward system, impede the implementation of quality
improvement in primary care. Grol et al found lack of
collaboration between members of practice teams was a major
hindrance to quality improvement,4 whilst others discovered that
existing hierarchies within primary care interfered with the
democratic teamwork necessary to bring about change.9,10 Only a
minority of respondents in the study identified lack of teamwork
and leadership and reluctance to assess patient’s needs as
obstacles to quality improvement, contrasting with previous work
which has highlighted their importance. Perhaps failure to

Figure 1. Responses to question: “how does your IPA support quality
improvement?” (n=25)
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recognise these obstacles has obstructed their attempts to bring
about the desired change within their organisations. It is vital,
therefore, that IPAs are aware of all the potential barriers to
quality improvement and develop ways of overcoming them.

Previous studies have identified education, management
support, provision of comparative data, and rewards as
important ways of overcoming barriers and motivating
individuals,4,5,8-10,14,15 thus supporting the beliefs of many
respondents in this study. The powerful effects of providing
comparative data to individuals in a peer group setting, building
on doctors’ professionalism and their wish to enhance patient
care have not previously been highlighted. Respondents,
however, did not commonly acknowledge other interventions
which are known to facilitate quality improvement including
providing protected time for programmes, assisting the
development of medical leadership skills, assessing patient
needs, and creating long term goals and teamwork within
practices, as noted in previous studies.6,8,14

IPAs might increase their effectiveness by building on the
professionalism of their staff and providing appropriate
management support and education. They should consider
setting up and facilitating peer groups and developing
information technology systems to provide comparative data
to staff on their activities. They should not underestimate
the importance of training leaders, involving patients and
promoting practice teams using recognised interventions
such as away days, protected time for practice meetings,
external facilitation and multidisciplinary training.3,9,10,15

Finally, health authorities in New Zealand need to be made
aware that improving quality in primary care is difficult and
that if it wishes to implement continuous quality improvement,

it should work with GPs to identify strategic goals, incentives
and extra resources to enable IPAs to flourish.
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Notification of gastrointestinal illness by Canterbury and West Coast general

practitioners

Robert Weir, Public Health Medicine Registrar; Daniel Williams, Public Health Physician, Crown Public Health
Limited; Patrick Graham, Biostatistician, Department of Public Health and General Practice, Christchurch School
of Medicine, University of Otago, Christchurch.

Abstract

Aim. To identify factors influencing notification of enteric
diseases by general practitioners (GPs).
Methods. The ‘laboratory-based notification rate’ was
calculated for each GP by dividing the number of cases
they notified by their number of laboratory detected
cases of selected enteric diseases during 1997 and 1998.
The ‘annual full time equivalent (FTE) notification
rate’ was defined as the number of notifications
received during the study period adjusted for the
proportion of that time spent in clinical practice. These
measures were compared with responses to a
questionnaire posted to 395 Canterbury and West
Coast GPs.

Results. 82% responded to the questionnaire. Higher
‘laboratory-based notification rates’ and ‘annual FTE
notification rates’ were associated with the practice nurse
being responsible for notifying and with GPs who were
more recent graduates or who practised in rural areas. Few
respondents identified high risk groups in their criteria for
requesting a specimen.
Conclusions. Communicable disease control could be
enhanced by emphasising the importance of specimen
collection in high risk groups, encouraging delegation of
notification to practice nurses and encouraging the
development of public health based guidelines to determine
the need for specimen request.

NZ Med J 2001; 114: 307-9

Under the Health Act (1956), medical practitioners are
required to notify the Medical Officer of Health (MOH) of
any notifiable disease they suspect or diagnose. Disease
notifications provide the basis for surveillance and control of
communicable diseases in New Zealand. Functions of
notification include identification of cases requiring public
health control, monitoring of disease incidence and
distribution, outbreak identification, assistance with priority
setting, and evaluation of prevention and control activities.
Given the central role of notification, effective performance
by both notifying practitioners and public health staff is
essential. However, it is widely recognised that notification
rates are imperfect both within New Zealand1-3 and
overseas.4,5

Barriers to notification identified overseas include
forgetting to notify,6 lack of time,6,7 belief that no action was
taken by the MOH,6  concerns about doctor-patient
confidentiality7 and a lack of incentive to report.7 Attitude
towards notification is likely to influence the rate of
notification amongst GPs. The perceived level of benefit
from notification to relevant groups is one aspect of GPs’
attitude to notification. A 1992 UK study indicated that GPs
thought notification was most important to the “consultant
for communicable disease control and national surveillance”
and least important to GPs and the index patient.8

This study aimed to identify factors influencing the
notification rate of gastrointestinal disease by GPs, in order
to identify strategies to improve the consistency and rate of
notifications. Gastrointestinal diseases are the commonest
group of notifiable diseases within New Zealand.9 They
represent a significant public health problem and are
generally managed in the community. Specific
gastrointestinal pathogens were selected within this group of
notifiable diseases, as they are relatively common and data
were available from the local community laboratories for
these organisms.

Methods
A postal questionnaire was sent to all 395 GPs in the Canterbury and West
Coast health districts, identified from phone book listings. The questionnaire
asked about GP demographic details, the notification process  and criteria for

specimen collection. The notification process section included questions on
who does the notifying in the general practice team, who benefits from
notification, barriers to notification, support for laboratory notification and
whether doctors should be reimbursed for notifying. Demographic details
included IPA membership, year of graduation and whether the practice
population was predominantly urban or rural.

The ‘laboratory-based notification rate’ was calculated for each GP by
dividing the number of patients notified with campylobacteriosis, salmonellosis,
shigellosis, cryptosporidiosis, giardiasis and acute hepatitis A during 1997, 1998
and the first two weeks of 1999 by the number of patients with laboratory
detected disease during 1997 and 1998. As clusters of disease may be notified
on the basis of a single positive laboratory result, if more than one case of the
same disease was notified from the same address by the same GP within one
month, only the first case was included in the calculation.

The ‘annual FTE notification rate’ was defined as the number of
notifications received during the study period divided by the proportion
of that time in clinical practice and adjusted to an annual rate. The same
notifiable diseases were used in this calculation as those in the
‘laboratory-based notification rate’.

The calculated notification rates and questionnaire variables were
entered  on an Epi-info version 6.04 database.10 A descriptive analysis of
the questionnaire responses was conducted in Epi-Info.

Associations between the ‘laboratory-based notification rate’ and the
‘annual FTE notification rate’ and the questionnaire responses from
responding GPs were studied using logistic and Poisson regression models.
In some cases, the ‘laboratory based notification rate’ exceeded one,
indicating that the GP notified some non-laboratory confirmed cases.
Consequently, a conventional logistic regression model relating the
proportion of laboratory identified cases actually notified to practice
characteristics could not be fitted. Therefore, we used the laboratory-based
notification rate to classify GPs as low, medium or high notifiers according to
whether their laboratory-based notification rate was less than 0.5, between
0.5 and one or greater than one. In order to simultaneously investigate
practice characteristics associated with low and high laboratory-based
notification rates, we used polytomous regression, an extension of logistic
regression to outcome variables which have more than two possible response
categories (high, medium or low notification rate in this case).11 The medium
group formed the reference group. Predictors of low laboratory-based
notification rates were of most interest as these may suggest potential
strategies for improving overall notification rates. The ‘annual FTE
notification rate’ was compared with the questionnaire responses using
Poisson regression. Results were presented as notification rate ratios, defined
as the ratio of the expected ‘annual FTE notification rate’ with and without
the given characteristics. Categorical variables in the questionnaire were
compared using the chi-squared test.

Results
Completed questionnaires were received from 325 of the
395 eligible GPs (response rate 82%).
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Notification rates. Individual respondents’ ‘laboratory-
based notification rate’ ranged from 0-9, with a mean of 0.92
and a median of 0.78 (Figure 1). Individual respondents’
‘annual FTE notification rate’ ranged from 0-133 cases per
year, with a mean of 4.8 and a median of 3.3.

Predictors of a low laboratory-based notification rate.
GPs whose nurse was responsible for notifying or who were
more recent graduates were less likely to be ‘low notifiers’
(laboratory-based notification rate <0.5). IPA membership
was also associated with low likelihood of being a low
notifier but this did not reach statistical significance. GPs
who believed that the laboratory notified or who practiced in
a predominantly urban setting were more likely to be ‘low
notifiers’ (Table 1).

Table 1. Variables associated with a low ‘laboratory-based
notification rate’ (laboratory-based notification rate less
than 0.5 compared with a rate between 0.5 and 1.0).

Variable Odds ratio* 95% CI

Nurse alone is responsible for 0.43 0.21, 0.87
  notifying
GP year of graduation (10 year 0.61 0.40, 0.95
  increments)
GP belongs to an IPA 0.43 0.13, 1.39
GP believes the laboratory 2.42 1.07, 5.52
  notifies
GP practices in a predominantly 3.91 1.01, 15.22
  urban setting

*Odds ratio is adjusted for the other variables listed and whether the GP would
support laboratory notification.

Predictors of a high laboratory-based notification rate.
The strongest (negative) predictors of a laboratory based
notification rate in excess of one were practising in an urban
area (OR 0.38, 95% CI 0.16-0.90) and IPA membership
(OR 0.39, 95% CI 0.13-1.15).
Predictors of the annual FTE notification rate. Four
factors were associated with a higher ‘annual FTE
notification rate’; IPA membership, nurse alone being
responsible for notifying, GP support for laboratory
notification and the GP being a recent graduate. Two
factors were associated with a low notification rate; the GP
believing the laboratory notifies and the GP practising in a
predominantly urban setting (Table 2).
Descriptive analysis of the questionnaire. Participants were
asked about specified criteria they might use for requesting a

stool specimen. 77% indicated they would request a specimen
when there were other associated cases, 80% when the case was
suspected to have food poisoning, 95% when the case had been
overseas recently and 71% when diarrhoea had been present
for at least three days. In addition, participants were asked
“what other factors form part of your criteria for requesting a
specimen?” 6% of GPs said they asked for a specimen when the
case was a foodhandler, 2% when the case was a health care
worker and 1% when the case attended preschool.

Table 2. Variables associated with a higher ‘annual FTE notification
rate’.

Variable Notification 95% confidence
rate ratio* interval

GP belongs to an IPA 1.53 1.28, 1.85
Nurse alone is responsible for 1.37 1.24, 1.51
  notifying
GP would support laboratory 1.16 1.02, 1.31
  notification
GP graduated more recently (10 year 1.08 1.01, 1.15
  increments)
GP believes the laboratory notifies 0.73 0.65, 0.82
GP practices in a predominantly urban 0.66 0.58, 0.74
  setting

*Notification rate ratio is adjusted for the other variables listed.

GPs were asked to state the level of benefit various groups
received from notification using a Likert scale (Table 3).
The public health system was perceived as benefiting most
from notification, while the index patient was perceived as
benefiting least. GPs serving a predominantly rural
population perceived household contacts of index patients as
receiving greater benefit from the notification process than
their urban colleagues (p=0.05).

Table 3. Benefit various groups received from notification, as
perceived by responding general practitioners.

1 2 3 4 5
No Very
benefit beneficial

Public health system 2% 5% 17% 39% 37%
General public 4% 10% 25% 39% 22%
Household members of 4% 16% 24% 38% 18%
  index case
General practitioner 14% 19% 27% 29% 11%
Index patient 17% 30% 22% 21% 11%

Barriers to notification were also examined using a Likert
scale. Forgetting to notify was identified by 13% of GPs as
highly likely to be a barrier. In contrast, only 7% identified
lack of time to notify, 6% identified concern that no action
will be taken and 3% identified concerns about confidentiality
as highly likely barriers. 62% of respondents believed they
should be reimbursed for notifying a case and the median
reimbursement suggested by those responders was $17.50.

Discussion
Although notification forms only a small part of each GPs
workload, it is the cornerstone of communicable disease
surveillance and control in New Zealand. While notified
cases represent only a small fraction of enteric disease,
disease presenting  to GPs is more likely to be the severe
end of the spectrum, and to require public health control
measures. Consistent diagnosis and reporting by GPs would
eliminate one source of bias in notifications data. Improving
the quality of the notification system is an important
responsibility for both primary care and public health staff.

Figure 1. Distribution of laboratory based notification rate among
responding general practitioners.
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There was a high response rate to the postal questionnaire
among GPs. This suggests both that the results are
representative of GPs within the study region and that there is
a high level of interest in notifiable diseases among those GPs.

The ‘annual FTE notification rate’ compared the overall
number of cases notified, after correcting for the proportion
of time practitioners reported spending in clinical work
during the study period and adjusted to an annual rate. The
wide range seen in this measure is likely to reflect not only
differences in background disease incidence, but also different
rates of consultation, diagnosis and notification of diagnosed
cases.12 The ‘laboratory-based notification rate’ estimated the
proportion of laboratory identified cases notified by each GP.
The finding that many GPs had a ‘laboratory-based
notification rate’ of greater than one (ie more cases were
notified than were identified by laboratory testing) was
unexpected. Although the period from which notification data
were included was two weeks longer than the period for
laboratory data (in order to allow for notification of cases
identified at the end of the study period), this is likely to have
had only a small impact on final results. Laboratory error is
unlikely to have accounted for the finding due to the systems
in place for recording results in both the laboratories
involved. To control for situations where GPs requested only
one specimen in a cluster of cases at one address, the number
of notifications counted was limited to one per address per
month. It appears, however, that there were other situations
where GPs notified without laboratory confirmation. Since an
appropriate public health response could depend on
understanding the basis of diagnosis in these cases (for
example, for non-household clusters) the basis of diagnosis
should be routinely collected from GPs.

There were consistent associations between both
notification measures and other questionnaire responses. In
both notification models GPs who were more recent
graduates and practices where the duty to notify was
delegated to a nurse were associated with higher notification
rates. GPs whose population was predominantly urban and
those who believed that the laboratory notified were
associated with low notification rates in both models. The
duty to notify and the potential role of the practice nurse in
notification are important areas for public health staff to
highlight to GPs. The reasons for higher notification rates
among rural and more recently graduated GPs are unclear.
Notably, however, rural based GPs perceived household
members of an index case as receiving greater benefit from
the notification process than did their urban based
colleagues. Efforts to improve notification rates could be
particularly targeted at urban and older GPs.

A key focus of notifiable gastrointestinal disease follow up in
New Zealand is preventing spread of disease by high risk groups,
namely foodhandlers, health care workers and preschool
attenders. It was therefore of concern that these groups were
seldom recognised in general practitioners’ stated criteria for
specimen request. There are likely to be public health benefits in
increasing specimen collection in these groups.

There may be disincentives for stool specimen requests by
GPs. Specimen collection may not contribute to patient

management and so may be seen as an unnecessary cost,
particularly by budget holding GPs. Ideally, criteria for faecal
sampling should reflect both patient care and public health
needs, and sampling guidelines could be the focus of future
collaborative work between primary care and public health
organisations. While there is some evidence internationally that
increasing the fee paid for notification has little effect on the
notification rate13 such evidence is lacking in New Zealand.

The ranking of perceived benefit for various groups
impacted by the notification process was similar in this study
to previous work.8 Notification rates might be improved by
emphasising to GPs the benefits of notification to patients,
their families and their immediate contacts. These benefits are
a result of follow up by public health staff, and include
provision of information about the disease, identification of
possible sources, and control measures to protect contacts.
Forgetting to notify was identified by respondents as a barrier
to notifying. Reminders on laboratory results forms and direct
laboratory notification (as may occur under new public health
legislation) could reduce the impact of this barrier.

This study has identified two potentially important
methods for improving notification rates; increasing the rate
of specimen request for high risk groups, and encouraging
primary care teams to consider delegating the duty to notify
to practice nurses. Further investigation is warranted into
practitioner attitudes, and into differences in notification
rates between rural and urban practitioners, and between
more and less recent graduates. Sampling guidelines,
notification procedures and funding mechanisms could be
developed collaboratively in the future by public health and
primary care organisations.
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Aim. To accurately audit the age at orchiopexy at our
institution and then to analyse the referral pattern specially
related to the age of the patient.
Methods. A retrospective review of hospital records was
performed. Data were obtained from the hospital database
based on the procedure code of orchiopexy. Mean and median
values were calculated for age at referral, time between clinic
visit and referral  (T1) and between clinic visit and operation

(T2).
Results. The mean age at referral was 42.6 months
(median 23, range 0 - 179.1 months). The mean time T1
was 2.6 months (median 1.7, range 0 - 16.9 months). The
mean time T2 was 7.0 months (median 3.3 months).
Conclusion. There is a need to increase awareness about
undescended testes amongst all parties involved in the
health care of children.

Abstract

Orchiopexy for undescended testis is a commonly performed
operation in paediatric surgery. Recommended age for the
operation has gradually come down over the last few decades
and is presently between six months to two years.1 Long
term benefits of early surgery are still open to debate and
only careful follow up of patients over years will answer this
question. Not all children are operated upon at the
recommended age2-5 because of late diagnosis, lack of
physician knowledge about need for early referral and delays
in treatment after referral. We studied the age at orchiopexy
in our institute over a two year period, 1996 - 98.

Methods
Starship Children’s Hospital has a regional catchment  base of about 1.3
million people. The hospital records of 325 consecutive patients
undergoing orchiopexy between 1996 and 1998 were reviewed
retrospectively. The age at the time of first referral, at first out-patient
review at our institute and orchiopexy was recorded. Calculations were
made for the time between referral and clinical visit (T1) and between
clinical visit and operation (T2). Mean and median values were calculated
for each variable.

Results
The mean age of children at the time of referral (Table 1) was
42.6 months (3.5 years). Following referral, children were
seen in the clinic within an average of 2.6 months (T1). The
interval between the clinic visit and operation was an average
of 7.0 months (T2). The data clearly shows that children with
undescended testis were referred late from the community.
Since this study, the interval T2 has fallen to four weeks.

Discussion
An increase in the incidence of cryptorchidism in recent
years has been reported by the John Radcliffe Hospital
Cryptorchidism Study Group.6 This group and others also
reported that most testes that descend spontaneously do so
within the first three months of expected date of delivery.6,7

Orchiopexy has been recommended to preserve fertility, for
cosmetic reasons and for early detection of carcinoma.
Microscopic and ultrastructural changes in the germ cell
component begin to appear in the cryptorchid testis around
one year of age and they are progressive.8-12 Furthermore,
there is evidence that the opposite, normally descended
testis, may also suffer damage at a cellular level if the
cryptorchid testis remains in an abnormal position.13-15

Changes in the opposite testis are slower to appear and are
less severe.13,14 Animal experiments have also shown that
deterioration of the cryptorchid testis is progressive and that

histological changes in the cryptorchid testis as well as it’s
normally descended partner are reversible if the cryptorchid
testis is placed back in the scrotum early enough.16-18

Table 1. Analysis of data from 325 children undergoing orchipexy at
Starship Childrens Hospital between years 1996-1998.

Age at Age seen Age at T1 T2
referral in clinic operation Referral to Clinic to

(months) (months) (months) clinic operation
(months) (months)

Median 23 26.5 38.8 1.7 3.3
Mean 42.6 45.2 52.2 2.6 7.0

Range Maximum 179.1 180.6 181.3 16.9 57.2
Minimum 0 0.5 0.53 0 0

Studies correlating biopsy data at the time of orchiopexy and
sperm count and/or paternity indicate that a low fertility
index at the time of orchiopexy is predictive of low
subsequent fertility.15,19,20

There are few clinical studies demonstrating a protective
effect of early orchiopexy. Ludwig et al21 showed that 90%
of men were fertile when orchiopexy had been performed
when they were between 0 - 2 years; 50% were fertile when
it had been performed between 3 - 4 years; and 30% were
fertile when it was performed between 9 - 12 years.
Taskinen et al22 evaluated the effect of patient age at the
time of treatment for cryptorchidism and concluded that
surgery before age four years was imperative to preserve
normal semen quality in patients with unilateral
cryptorchidism. Their data suggested (but did not prove) the
same advantage in unilateral cryptorchidism. Gilhooly et al23

showed that for bilateral cryptorchidism, earlier orchiopexy
was slightly better for semen quality than later.

Although the recommended age at orchiopexy has
progressively fallen,24 the average age at which it is
performed has not decreased proportionately. Boggis and
Rowlatt2 reported this to be 7.7 years in 1982 and Tamhne
et al3 noted it to be 7.2 years in 1985. Simpson et al4 found
that in 81% of patients, surgery for orchiopexy in Dunedin
in 1985 was performed between the seventh and ninth years
of age. In the same year Cooper and Little reported that
only 32% of operations were performed by the
recommended age of five years.5

Although our data show considerable improvement from
that reported in earlier studies (mean age at operation  52.2
months), it is still not optimum. If we are to identify any
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benefits from performing early orchiopexy in terms of
improvement in fertility or reduced malignant potential, we
need a large cohort of children operated on within the
recommended age. The question we asked here was, what is
the source of delay? A mean age of 42.6 months at the time
of referral suggests that the primary cause of delay was in
referring the patients to a specialist. This may be due to
either late detection or lack of awareness regarding the
significance of early operation.

Tamhne et al3 found that some of their patients were
detected as having undescended testis but were not referred.
Only one in five cases of undescended testicle was detected
at birth in the 1985 report of Boggis and Rowlatt2.

We concur with the above authors’ conclusion that
improvement in paediatric surveillance by experienced
personnel and clear guidelines for the diagnosis of
undescended testis are needed. Operation around the age of
one year is safe in experienced hands10 and if we are to
preserve maximum available fertility potential of the
cryptorchid testis, we must adhere to strict policies.
Increased awareness and training among midwives, medical
students and general practitioners is recommended.
Children identified at screening should be referred
immediately to a specialist.
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REVIEW

Effectiveness and cost effectiveness of automated and semi-automated cervical

screening devices: a systematic review of the literature

Marita Broadstock, Research Fellow, New Zealand Health Technology Assessment, Department of Public Health
and General Practice, Christchurch School of Medicine, Christchurch.

The cervical smear ‘Pap test’ has been described as the most
successful cancer screening technique of the 20th century.1

Concerns about its accuracy have tended to focus on false
negatives (abnormal smears are read as clear of abnormality),
perhaps in part because of media coverage of prominent
cases of alleged misreading of abnormal slides. A recent
systematic review found Pap test sensitivity (the probability
of receiving a positive test result in the presence of true
abnormality), to range from 30-87% (mean=47%). Notably,
specificity (the probability of a negative test result in the
presence of no abnormality), appears to be very high,
averaging 95%.2

In an effort to increase test sensitivity and minimise false
negatives, ‘new’ devices have been developed. ThinPrep™

(Cytyc Corporation) and AutoCyte Prep™ (TriPath
Imaging) are automated, liquid-based slide preparation
systems involving sample cells being suspended in a fixative
solution rather than smeared directly onto a slide. This
process aims to provide more representative samples of
evenly dispersed cells. AutoPap Primary Screening
System™ (TriPath Imaging), is a semi-automated,
computerised image-processor that selects slides requiring
manual reading under a microscope (primary screening)
and for quality control (QC) rescreening. The AutoPap
System initially designates slides into two categories: slides

requiring no manual reading (up to 25% of slides
processed) and slides requiring manual screening (about
75%), which are also ranked according to their likelihood
of being abnormal. Of the slides subsequently read as
negative, 15% of those ranked by AutoPap as most likely to
be abnormal are selected for manual QC rescreening. In
New Zealand, according to industry sources, about 17% of
cervical smears are currently processed using ThinPrep.
AutoCyte Prep and AutoPap have not been promoted
actively to date.

This paper summarises a recently published systematic
review conducted by New Zealand Health Technology
Assessment (NZHTA)3 which considered the evidence for
clinical effectiveness (test sensitivity and specificity) and cost
effectiveness of introducing new devices in place of
conventional testing in New Zealand’s National Cervical
Screening Programme (NCSP).

Methods
Search strategy. The literature searched included electronic and
bibliographic sources, internet websites and New Zealand government
publications. Searches were limited to English language material
published from January 1997 to May 2000 inclusive, to update the search
dates of a review produced by the Australian Health Technology
Advisory Committee (AHTAC).4 Material referenced in retrieved
publications was also identified.
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Study selection. Studies were included if they compared the clinical
effectiveness, or cost effectiveness, of new devices suitable for
introduction into New Zealand’s NCSP with conventional Pap testing.
Included were full reports of studies using a reference standard for
verification of cytological diagnoses of either histology (biopsy or
negative colposcopy), or cytology by adjudicated review by an
independent panel of cytologists. Economic studies needed to compare
new devices to conventional testing in a three year screening cycle.
Data extraction and synthesis. Appraised papers were ranked according
to a ‘hierarchy of evidence’ with respect to their design quality, informed
by Cochrane guidelines.5 Key outcomes for reports of clinical
effectiveness included test sensitivity and test specificity at a threshold of
high-grade squamous intraepithelial lesions and above (HSIL+) for both
cytology and the reference standard. As the clinical significance of the
‘unsatisfactory’ smear is widely variable,6 this outcome was not reported.
Marginal benefits for the very small proportion of women with persistent
unsatisfactory smears do not warrant introduction of new devices into a
population-based screening programme.

Results
Of over 700 articles identified, 26 were eligible for appraisal:
20 reported primary research and six papers reported
secondary research.
Clinical effectiveness. Fifteen eligible papers reported on
clinical effectiveness: ThinPrep=10, AutoCyte Prep=3,
AutoPap=2. The majority (9/15) were at least partially
funded by industry. There were no randomised controlled
trials.
Liquid-based slide preparation devices. Six systematic
reviews and/or meta-analyses and fifteen primary research
studies were appraised. All used histology as their reference
standard to verify positive diagnoses, although no study
verified negatives at a threshold of HSIL. Verification of
positives was commonly limited to test results that were
discordant in studies applying Pap and liquid based
screening tests to the same woman. Due to these
methodological limitations, the clinical effectiveness of
ThinPrep and AutoCyte Prep for detection of high-grade
abnormalities could not be reliably determined.
Image processing devices. Six systematic reviews/meta-
analyses and one primary research study7,8 were appraised
relevant to AutoPap. The prospective trial of the AutoPap
System applied only limited verification of cytological
diagnoses and therefore did not permit direct estimates of
test sensitivity and specificity. Instead, panel cytology review
of discordant test results led to indirect estimates, and
therefore an overestimation of test sensitivity and
specificity.9 Results suggest that whilst there may potentially
be increases in detection of low grade abnormalities for
AutoPap compared with conventional screening, there is no
evidence to suggest an increase in detection of high grade
abnormalities. There was inadequate evidence concerning
the specificity of AutoPap.

Notably, this and other studies in the review considered
conventional rescreening practice to be random rescreening
of 10% of screen negative smears, which is the QC strategy
federally mandated in the USA. However this approach is
not used in New Zealand, and is known to be broadly
ineffective in reducing false negatives.6,10 In New Zealand,
QC rescreening consists of rapid rescreening of all screen-
negative smears as well as targeted full rescreening of high-
risk slides. Therefore the applicability of AutoPap’s selection
of 15% of screen negative slides for QC review is limited for
New Zealand practice.
Cost effectiveness. Six economic studies including the
AHTAC review4 were appraised; all employed Markov state
transition models which track movement of a hypothetical
cohort of women between health states over repeated
screening intervals. All models were severely limited by the
uncertainty surrounding estimates for improved sensitivity
and the lack of information on changes to specificity that
may occur with the introduction of new devices. Even when
improved detection at all grades of abnormality was
assumed, the impact of new devices on days-of-life saved was
extremely small for women screened at three yearly
intervals. The possibility that new devices may decrease
specificity, and therefore increase false positive diagnoses,
has not been comprehensively evaluated.

Discussion
A summary of potential implications from introducing new
devices into a population based screening programme is
presented in Table 1. Whilst it is possible that new devices
may marginally increase detection of low-grade
abnormalities, estimates of test sensitivity are uncertain from
the current evidence base. Any suggested improvements in
detection may not transfer to New Zealand where more
effective rescreening practices are generally employed. No
reliable evidence was found for improved detection of high-
grade abnormalities by the new devices. To be worthwhile,
new devices should demonstrate clinical effectiveness gains
at HSIL in a population based screening programme
because higher grade abnormalities have a much higher
probability to progress to invasive cancer if untreated than
lower grade abnormalities.11

In cost effectiveness models, additional abnormalities
assumed to be detected by new devices were found to have
little impact on cancer mortality. This is because of the slow
progression rates of abnormalities toward cancer, which
provide a lengthy time for the disease to be detected
subsequently for women who are routinely screened,
assuming acceptable levels of smear taking and laboratory
performance. Good quality, three-yearly conventional

Table 1. Possible impact of the introduction of new devices into a population based cervical screening programme.

Outcome Likelihood based on Implications of outcomes for population based screening programme
current evidence base

Increasing costs of screening Likely – if additional costs of screening are borne by the Government, there may be a
   reduction in other publicly funded services

– if additional screening test costs passed on to women, uptake of screening may
   be reduced, especially for poorer women

Increasing test sensitivity Possible, but no reliable – reduce false negative rate, earlier detection of abnormalities
evidence – minimal impact on incidence of cervical cancer

– minimal impact on mortality from cervical cancer

Decreasing test specificity Possible, but no reliable – increase false positive rate resulting in unnecessary investigations
evidence – significant increase in health service costs associated with false positives

– signficant decrease in quality of life for women with false positives (eg distress,
   discomfort, time)
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screening can prevent 93% of squamous cell invasive
cancers.12 Significant improvement in cost effectiveness is
therefore only likely to be achieved by reductions in the cost
of screening.

Efforts to increase test sensitivity are commonly associated
with decreases in test specificity and therefore increased false
positive diagnoses, though there is currently little evidence
relating to new devices’ test specificity. False positive
diagnoses have received little research attention to date.13

The adverse impact on a woman’s quality of life caused by
unnecessary repeat smears and possible investigations would
drastically reduce the cost effectiveness of screening devices
that reduce specificity.

In New Zealand, ThinPrep has been marketed directly to
women through mass mail-outs of pamphlets to house-
holds, posters in surgeries and full-page newspaper
advertisements.

Promotional material justifies the additional charge for
ThinPrep for the woman screened (averaging $15-$20) as
being “well worth the peace of mind that comes from
knowing you have received the most reliable screening test
available today”.14 There are fears that emotionally charged
and potentially misleading claims may undermine confidence
in conventional Pap testing.10 There is a need for balanced
information using independently sourced, evidence-based
material. With this in mind, the New Zealand NCSP is
developing a health education resource for consumers
concerning new devices for cervical screening based on
NZHTA’s findings.

Laboratories may choose to introduce new devices for
reasons other than clinical effectiveness, including increasing
their market share, the ability to conduct additional tests
with liquid-based devices or to ensure greater uniformity
across laboratories.6 It has been suggested that new devices
may also relieve pressure from the shortage of trained
cytologists.15 Whether liquid based screening is time-saving
for cytologists overall is unclear since it requires additional
preparation and training time, and may require more intense
concentration and the need for more breaks.16

The resources required to introduce new devices into the
NCSP may lead to better outcomes if directed to other
strategies. Increasing up-take of routine screening by eligible
women is likely to have greater impact on cervical cancer
incidence and mortality than improving the sensitivity of
screening tests.6 Other strategies include ensuring that
women are screened at appropriate intervals, ensuring the
use of the most effective smear taking instruments,

implementing standards and quality assurance for smear
taking and laboratories and ensuring adequate follow-up and
treatment where required.

In conclusion, higher quality research is required to
generate valid estimates of test characteristics. In light of the
findings of the NZHTA’s systematic review, the New
Zealand National Cervical Screening Programme has
decided not to purchase or endorse available new devices.
Based on current evidence, the Pap test remains the standard
of care in population cervical screening.
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Canada asked to recruit fewer South African doctors
South Africa’s high commissioner to Canada has issued an unprecedented formal appeal to Canada’s health ministers to stop recruiting doctors and other
health professionals from South Africa.

In a letter to provincial and the federal health ministers, André Jaquet said that he was concerned that, given Canada’s shortages of healthcare specialists
and massive new healthcare funding announced by the federal government last September, recruiting efforts would increase among South Africa’s doctors,
nurses, radiologists, pharmacists, and other health workers. This could further undermine his country’s ability to reform the poor health infrastructure
inherited from its apartheid past.

Canada now has over 1500 South African doctors – 17% of physicians in the province of Saskatchewan took their first medical degree there.
Dr Martin Vogel, the first physician trained in South Africa to head the province’s medical association, is impatient with the idea that Canada is

“poaching.” “Being from Africa, I know what poaching is,” he said. “There is the hunter and there is the hunted. If anything, I was hunting for a better
life.” And he considers he has found it.

The 260 Saskatchewan doctors who trained in South Africa make up the equivalent of five years’ output from the province’s medical school. The
Canadian Medical Association’s president, Peter Barrett, who practises in Saskatoon, said that provinces like his would be in desperate shape without
foreign doctors. If doctors are leaving a jurisdiction, “you have to ask why it’s better where they’re going.”

In a telephone interview with the BMJ, Commissioner Jaquet said that Canada was not the only country recruiting South African doctors in large
numbers; Australia, New Zealand, and the United Kingdom had done so, and three years ago the United Kingdom reached an agreement with South
Africa to deal with the problem.

David Spurgeon. BMJ 2001; 322: 189.
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There has been a trend away from awarding grades and
percents in education circles.  Is this ‘dumbing down’ or the
logical consequence of sound thinking?

Entering medical training is highly competitive. A
tradition within medical school has been to perpetuate
competition by pitting student against student and by using
grading systems that allow ranking of classmates. Yet, we
aspire to teach students the virtues of collaboration and
teamwork on the grounds that doctors of today need to be
team players and to form partnerships with patients and
colleagues. We should practise what we preach.

The main goal of medical training is to ensure our
graduates have all exceeded certain minimum standards of
competence. These standards encompass a range of
attributes and often cannot be collated into a single result.
Can 80% in knowledge and 20% in communication be
summarised as 50% overall?  Clearly not. We believe a pass/
fail/distinction division contributes to a robust system that
ensures minimum standards are reached yet still enables
reward of excellence.

Some key reasons for assessment are:
• To guide student learning and provide feedback.
• To make decisions regarding progression.
• To provide feedback to teachers and curriculum planners.
• To ensure certain standards have been met (‘clinical

competence’) to reassure society and external bodies.
• To reward excellence.

Some assessments are formative and provide feedback to
guide a student’s learning efforts (see definitions of terms,
Table 1). Our students say they want more of this type of
assessment. Many students are less concerned with an A or a B+
grade but are more interested in what they did right and what
they could improve on. They want feedback on their strengths
and weaknesses. Formative assessments are integrated into a
student’s learning and usually don’t need to be graded.

Other assessments are summative (Table 1). These are
assessments that ‘matter’, summarise students’ performance and
can lead to a decision regarding a student’s progress.  For
students, summative assessments provide formal results on their
performance. For universities, summative assessment results
underpin decisions about selection into a restricted programme,
progression within a programme, graduation from a programme
and recognition of excellence. Summative assessments help
satisfy registering bodies and society that standards have been
met. They are a major influence on students’ motivation to
learn.1 Achievement from summative assessments can be
expressed using numerical, alphabetical or pass/fail results.

Two other educational terms need definition: norm-
referenced and criterion referenced models (Table 1). A
norm-referenced model is used to compare students’ results
with each other or with general population norms.1 These
results are usually expressed as percentiles or sometimes as
percentages. Because not all students are the same, the
standard that such a percentage represents may drift over
time. This model is suitable when examining candidates to
determine selection into a programme. It allows a high level

of discrimination and thus enables the selection of a specific
group of students, for example the top proportion for a
medical course.  A criterion-referenced system, on the other
hand, is used to assess changes in student performance as a
result of learning.1 The objective is to see what students have
learnt and how well they have learnt it. Students are not
compared with each other but their performance is assessed
against specific criteria that are linked with the desired
learning objectives. Under a criterion-referenced system,
students’ results are usually expressed using Pass/Fail or
Pass/Fail/Distinction.

Table 1. Definitions of terms.

Formative assessment
Assessments that provide feedback to guide students’ learning and to help them
improve their academic performance.  These should be less formal, more
frequent and have more detailed feedback than summative assessments.  They
may occur on a cyclical basis.  Examples include comments on a draft version of
an essay, a pre-course MCQ test, comments on correct clinical examination
technique at a bedside teaching session.

Summative assessment
Assessments used to summarise a student’s performance that contribute to
decisions about awarding of credit or admission to educational programmes.
Examples include an end of year OSCE, certification of ability to perform CPR,
a job interview.

Criterion-referenced model
Students’ performance is assessed against stated objectives and expected standards
rather than against the performance of other students.

Norm-referenced model
Students’ performance is judged or interpreted by comparing it with the levels of
performance of other students or with a population norm.

The precision of our assessments will determine the number
of groups into which a class of students can be divided fairly.
A multiple-choice exam has high precision but it is not easy
to obtain a percent for teamwork or empathy.  A suggestion
has been to apply precision where we can and imprecision
where this is not possible. A student could receive
‘satisfactory’ for communication and a percent or grade for
knowledge. Whilst this is tempting, we need to be wary of
the incentives this provides. Let us consider a doctor who is
applying for a job at two hospitals and who learns that
getting a job at hospital A is dependent on two criteria:  (1)
patient satisfaction ratings (this is equivalent to a graded
assessment) and (2) the undertaking of some research (this is
equivalent to a pass/fail assessment). Getting a job at hospital
B is also dependent on two criteria:  (1) has run some clinics
(a pass/fail assessment) and (2) the number of research
papers (a graded assessment). If candidates wish to get the
job at hospital A, they are likely to put most of their effort
into patient care. If they wish to get the job at hospital B,
they are likely to put most of their effort into research.
Assessment drives learning and alters behaviour.2 Where
there is a choice, assessments that are graded will be taken
more seriously than those that are pass/fail only. This might
be acceptable if we regard easily ‘measurable’ attributes, such

VIEWPOINTS

Should medical student assessment be by standards or by rank?
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as knowledge, to be more important than less tangible
attributes such as empathy or professionalism. The irony is
that often we regard these less tangible attributes as being of
equal or greater importance. We cannot assess all attributes
identically, but we can recognise them as equally important.

Some teachers argue that just telling students they are
satisfactory or unsatisfactory will foster mediocrity or result in a
lack of motivation. Part of this concern stems from the
traditional assumption that ‘pass’ or ‘satisfactory’ is equivalent
to 50%. Under a criterion-referenced model, the definition of
‘satisfactory’ depends on the task. For some tasks, such as
cardiopulmonary resuscitation or knowledge of how to manage
common medical emergencies, nothing less than 100% would
be “satisfactory”. A criterion-referenced system still allows
recognition of exceptional ability. Just as criteria for pass can be
defined and measured against, so can criteria for distinction.
Mediocrity only occurs if we set mediocre standards. Defining
the criteria for achievement will require thought and effort.
The traditional ‘50%’ is unlikely to be valid.

The effect on student motivation of a criterion-referenced
model is not easy to measure and has not been well
described. There has been a study of how students spend
their time under a pass/fail system.3 The authors found that
students devoted more than 60 hours a week to various
academic activities ranging from formal scheduled learning
to self-directed spontaneous learning. A comparison with
students in a graded system has not been made. Another
study assigned one half of a dental school class to take a
course on a pass/fail basis while the other half received a
letter grade.4 Both groups performed identically on three
separate examinations. The authors stated that this might
reflect the students’ maturity and be related to the students
looking more to their future professional responsibilities
than to marks or grades. While there are theoretical reasons
to suggest that a criterion-referenced system might promote
motivation for intrinsic rather than extrinsic reasons5, 6 and
that it might encourage collaboration rather than
competition,7 there has been little direct research to support
or refute them. However, let us consider the incentives each
system might provide. Under a criterion-referenced system,
students know they have to perform against defined goals.
They know that how others perform has no bearing on how
they will perform. This may lead them to conclude that
learning with other students may enhance their chance of
reaching the required standard. Registrars preparing for
postgraduate College ‘pass/fail’ examinations often
collaborate in this way. Contrast this with a norm-
referenced model where students know they have to perform
against other students. A student under this system may well
decide that collaborating with others may jeopardise his or
her chance of success. There are anecdotes from overseas of
students under this system displaying antisocial behaviours,
such as re-shelving books in the library to prevent access by
others or stealing lecture and practical notes. Students who
have been conditioned to compete may take time to learn

how to collaborate and develop intrinsic motivation, but this
should remain one of our goals.

Will it be difficult for employers to select interns if they have
no ranking of students? Employers select registrars and second-
year interns without using ranks. Medical school grades have a
poor correlation with subsequent performance as an intern8-10

and as a doctor11 although very good students (distinction) and
very bad students (borderline) generally go on to perform in
corresponding ways as interns.12-14 Traditional medical school
assessments have tended to emphasise easily quantifiable
attributes such as knowledge and some skills. Employers may
be more interested in attitudes or different skills.15,16 A
descriptive profile of a candidate’s strengths and weaknesses
could inform far more than a single grade.

A recent survey of 128 US medical schools showed that
27% of the schools use a two or three point system such
as pass/fail or pass/fail/distinction.17 A 4-point grading
system was used in 21% of the schools and a 5-point
system in 38%.  In Australia, most schools of medicine
are still using numerical grading or equivalent although
the University of Sydney, Flinders University and the
University of Adelaide have shifted to a pass/fail, or an
expanded version of a pass/fail, system. Similar moves by
other medical schools have been constrained by their
university’s current regulations.

If we want excellence, why don’t we define excellence?
Once it is defined, why don’t we tell our students what it is
so that they can all achieve it? We need less ranking and
more hurdles. Hurdles reward people who exceed a
standard.  Ranking rewards people who beat other people.

Correspondence. Dr TJ Wilkinson, Christchurch School of Medicine,
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Inhaled insulin
Inhaled insulin is not a new idea. The first paper came out in 1924, and other routes, such as transdermal, oral, nasal, intestinal, and rectal, were also extensively
investigated in the early days of insulin therapy. These and later studies have repeatedly shown that effective doses of insulin can be delivered without injection, but
that only a small and erratic fraction of the amount administered reaches the circulation. Inhalation has emerged as the most promising route for the non-invasive
administration of peptides or proteins since, as every medical student knows, the surface area of the alveoli is around 100 m2  or half a tennis court. Smaller proteins
are absorbed faster, and although it remains a mystery how these molecules get from the airspaces into the blood, insulin (MW 5700, 2.2 nm) is absorbed well.
Inhaled insulin peaks at least as rapidly as a fast-acting analogue injected under the skin, and has a longer duration of effect. Intra-individual variability of absorption is
reportedly no greater than that of injected insulin. Some of the inhaled insulins in development contain bile salts, which enhance absorption, but the Pfizer
preparation consists of dry insulin dispersed by aerosol into particles sufficiently fine to drift into the distal twigs of the respiratory tree. The absence of an absorption
enhancer reduces the risk of adverse reactions but may also reduce bioavailability. Cigarette smoking is an effective means of increasing absorption of insulin and
other peptides, but this is a finding best ignored. On present evidence inhalation delivers a small but above all reproducible fraction of the inhaled dose safety and
rapidly into the blood stream.

Gale EAM. Lancet 2001; 357: 324.
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Background
There is widespread dissatisfaction with the health and
tertiary education sectors in New Zealand – dissatisfaction
that has persisted for the past decade despite the reforms
attempted during that period. In surveys, health ranks as the
number one issue that people want the government to deal
with. Education features high on the list as well.

Health and tertiary education did not always stand out in
this way. Fifteen years ago there was similar dissatisfaction
with shoddy and over-priced goods produced by New
Zealand manufacturers, the terms of access to mortgage
finance, poor service by airlines, six-week waits for telephone
connections, queues for taxis and much more. Most of this
dissatisfaction has dissipated as choice and competition were
introduced and governments pulled back from regulating
and running businesses.

Some moves in the same direction were made in health and
education, and even their critics acknowledge that there were
important gains. Public hospitals have become more efficient
and consumer-focused, universities and polytechnics have
benefited from greater management autonomy, and tertiary
enrolments have soared across all socio-economic groups,
despite the introduction of fees. Perhaps the most dramatic
gains occurred during the brief period when the accident
insurance market was opened up to competition.

Moreover, in both health and education, dissatisfaction is
mainly focused on areas where government involvement is
pervasive. There is far less public concern with the primary
health sector which is mainly private – a general practitioner
(GP) practice is typically a conventional small business – with
private hospital services, and with the private education sector.

New Zealand’s experience and that of other countries
suggest that the reforms initiated in the 1990s were steps in
the right direction. Decentralisation, moves away from
political and bureaucratic control, the funder-provider split
in health, competition and consumer choice saw gains for
institutions, health and education professionals and patients
and students alike.

The problem was not that the changes went too far but that
they were too timid, piecemeal and inconsistent, and they were
eroded over time rather than taken further. The government
has remained heavily involved in both sectors. The decision not
to allow people to opt out of state cover and use their tax
dollars to buy private health insurance greatly undermined the
original health reform plan. Not surprisingly, the benefits of
change have been limited, the transitional costs have been high
and the sectors have remained heavily politicised.

The central problem: government-dominated
systems
A few years ago, the late Albert Shanker, long-time president
of the American Federation of Teachers (the main US teacher
union), made a startling admission. “It’s time to admit”, he
said, “that public education operates like a planned economy,
a bureaucratic system in which everybody’s role is spelled out
in advance and there are very few incentives for innovation
and productivity. It’s no surprise that our school system
doesn’t improve: it more resembles the communist economy
than our own market economy.”

Shanker was speaking of US schools, where the key problem
is the quasi government monopoly of schooling. In more recent
years, however, there has been a seemingly inexorable trend in
the United States towards independent charter schools, for-
profit providers and school choice through voucher-type
schemes. The Bush administration seems likely to give an
impetus to this movement. By contrast with its schools system,
US higher education, despite some weaknesses, is universally
regarded as the best in the world. Most commentators agree
that key success factors include strong competition between
institutions, the large number of private universities, and the
relatively high level of tuition costs met by students at many
institutions, which makes them demanding consumers.

The US health system, on the other hand, has more serious
weaknesses. Contrary to perceptions that they are problems of a
‘market’ system, most of them stem from extensive government
involvement (more than 50% of funding comes directly or
indirectly from the government) and an out-of-control tort
regime. Tax incentives and other regulations distort
competition, and the predominance of third-party payments for
routine low cost services such as doctor visits and prescription
costs means there are poor incentives to provide value for
money. Nevertheless, the quality of US health care is typically
high, waiting lists are seldom an issue, there are many
mechanisms to cope with the needs of uninsured and low
income people (contrary to some accounts), and overt attempts
to move in a more socialised direction are routinely rejected.

New Zealand’s health system, apart from primary care and
elective private surgery, has much more in common with the
nationalised health systems of Britain and Canada. Lord
Beveridge, one of the architects of Britain’s National Health
Service (NHS), saw it as taking Britain “halfway to Moscow”.
The NHS provides poor quality health care and is plagued by
queues of people waiting for treatment. Canada has similar
problems, despite the fact that expenditure on health has risen
sharply. Some waiting lists are as long as five years.1 By 1998
only 20% of Canadians considered the system needed just
minor change, compared with 56% in 1988.2

It is also interesting to note that in Europe private insurance
typically plays a much greater role than in Britain, Canada
and New Zealand, and that there are many more private
providers. In France, one third of the hospitals are private, in
Germany half and in the Netherlands 85%. Germany and
Sweden have begun privatising some of their hospitals.3,4

From the consumer perspective, the problems with quasi
government monopoly provision are well known. The
limitations on competition and choice lead to poor quality
services and high costs, as the ACC experience clearly
demonstrated. The ACC reforms resulted in significant
work safety improvements in a remarkably short period of
time. When services are highly subsidised or provided for
‘free’, there is effectively no limit on potential demand and
no way of assessing priorities and value for money. Services
are rationed not by willingness-to-pay judgments but by
denying care, queues and other dimensions of poor quality.

Less often commented upon are the comparable frustrations
of professionals in NHS-type systems. True, provider capture
exists, and some succeed in ‘working the system’ and earning
inflated incomes. But more typically such systems are
characterised by the instability associated with political control

Health and education: government failure

Roger Kerr, Executive Director, New Zealand Business Roundtable.
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and changes of government; bureaucratic red tape (eg ACC
forms); uniform and often poor rewards through public sector
wage structures; and increasing difficulties in attracting and
retaining staff. Health care should not be like this: it is a field
that attracts many able and dedicated people who should be
able to apply their skills in entrepreneurial ways and be
rewarded for their performance. The provider-capture problem
has been overdone: both professionals and those they serve
have common interests in a better system.

Is health care really special?
Most of the mistakes made in health policy come from
regarding health services as somehow special and requiring
different means of provision than the vast range of other
services that people use every day. The fact that food and
health care are essential to life led the Soviet Union to
collectivise both, with the result that food shortages became
endemic and the life expectancy of Russians is still falling. The
reality is that, by and large, food and health care are standard,
private goods. Most people can meet routine food and health
expenses out of current income or savings. Insurance can cover
low probability but high-cost health contingencies for the vast
majority, just as people insure against the risk of damage to
property and other similar events. Independent GPs, dentists,
chemists, midwives, radiographers and, yes, hospitals can meet
people’s needs for health, just as farmers, restaurants and
supermarkets meet their needs for food.

This does not mean there is no role for the government
with respect to either food or health care. No one wants to
see people deprived of adequate food or health care through
lack of income, and where family and voluntary means are
insufficient the government should provide support through
the welfare system or direct subsidies. With both food and
health care there is a case for regulation on consumer
protection grounds – this includes some forms of professional
regulation. With health, there are also some services that are
of a public good rather than private good nature: these are
things like basic medical research and public health. Unlike
private goods, public goods cannot be charged for directly and
normally have to be financed from taxation.

More detail could be added, but the essential argument is
that there is no justification for the vast edifice of government
regulation and control of health (and education) relative to
other vital services. Most people, most of the time, are capable
of making decisions in their own interests; those who aren’t,
such as children, mentally handicapped or traumatised people
and the very old have family, agents, guardians or professionals
who take responsibility for them in general, not just for their
health care needs. Situations that are specific to health and
require specific solutions are relatively few and far between.

Depoliticising health and education
The basic strategy needed in both health and education is a
winding back of government involvement and a more direct
connection between those using the services and those who
pay.5,6 In a less government-dominated environment, people on
middle and higher incomes would pay directly for more of their
health care, with offsetting reductions in taxes. Instead of one-
size-fits-all approaches there would be more scope for
experimentation between fee-for-service models, integrated
care, a range of insurance options, cultural forms of provision,
more internet-based medicine, joint ventures with other
businesses (eg pharmacies in supermarkets), provision of

services internationally and so forth. The possibilities are
exciting, and there would be tangible rewards for successful
entrepreneurs, as in other industries. The state could exit from
many service delivery roles, perhaps through management and
staff buyouts, but would maintain research, regulatory and
targeted funding roles. ACC would be fully privatised.

Some people may object to a smaller government role on
the grounds that the poor may not have the same care as the
wealthy. But as Steven Schwartz, vice-chancellor of Murdoch
University in Perth, points out: “This will always be true. The
important point is that the poor do not benefit when the
wealthy are kept from purchasing better care. In fact, just the
opposite happens. Forcing the wealthy to pay more of their
own health care costs should leave more money for the
poor”.7 And in a normal professional setting, how many health
professionals would not supply some services free or at a
highly subsidised price where the circumstances warranted?

Currently both health and tertiary education policy are
moving in the opposite direction towards greater central and
political control. Many members of the medical profession have
never been very comfortable with such efforts by governments
over the years to make them effectively state employees.
Experience in New Zealand and in other countries tells us that
a ‘more government’ model is doomed to failure and that the
sectors will be subjected to yet more disruptive change in due
course. The lessons from higher education in the United States
and health around the world are being ignored.

Health needs are personal and highly diverse, just like
people’s preferences for food. Even the funder-provider
split was a very inferior solution. Imagine a Food Funding
Authority allocating resources for food. We should cut
out the middleman. There is no way people will get
anything like the levels or types of health care services
they want and are prepared to pay for through the crude
mechanisms of periodic voting and political
representation, as opposed to making direct buying and
insurance decisions. It is a safe prediction that the sectors
will remain plagued by complaints from dissatisfied
consumers, low morale, political struggles, poor rewards
and the loss of talented people.

Moves to ‘normalise’ health by dismantling an NHS-style
system may seem remote at this stage. So too did the moves
to competition, choice and private provision in many other
industries fifteen years ago, and until recently the ACC
scheme was a national sacred cow. Over the next fifteen
years the frustrations and failings of government-dominated
systems in education and health, together with the costs of
increasing demand for higher education and the health
implications of an aging population, will force similar
changes. For the sake of both those who will need these
services and those engaged in providing them, it is to be
hoped that changes happen sooner rather than later.
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Elective Cardioversion: A nurse led initiative. C Wright, G Devlin,
P Chin, H McAlister, S Heald, Department of Cardiology, Waikato
Hospital, Hamilton.
Background. Direct current cardioversion (DCCV) is an established
treatment for atrial fibrillation. Historically this elective procedure has
been performed in the cardiac care unit by doctors. We report our
experiences with DCCV patients (pts), managed by a nurse who monitors
warfarin therapy, organises admission, cardioverts according to a specific
protocol, co-ordinates outpatient clinic follow up and discharges pts.
Method. A retrospective review of DCCVs performed at Waikato
Hospital over a one year period from June 1998 to July 1999.
Results. 61 pts were admitted for elective DCCV. All had received
anticoagulation for ≥ three weeks. The median INR on admission was 2.7
(range 1.8-5.2). A protocol for the administration of shocks was
developed, this being 200, 300, 360 x2 joule synchronised DC shock, all
using anterior-posterior (AP) paddle placement. 51/62 (82%) were
successfully cardioverted, 17 at 200 joules, 16 at 300 joules, 1 at 300
joules x2, 8 at 360 joules and 5 at 360 joules x2. Minor complications
occurred in 5 pts, including transient asystole (3), hypotension (1),
bronchospasm (1). Patients were discharged two hours post procedure.
Ongoing management was arranged as per cardiologists instructions.
Conclusions. Nurse led elective cardioversion is safe. Placing a single
person in charge of elective DCCV procedures has facilitated tight control
of anticoagulation and improved efficiency in delivery of the service.

Effects of anti-androgen therapy on sexual desire in women with
polycystic ovary syndrome (PCOS). John V Conaglen, Waikato
Clinical School, University of Auckland, Karma T Galyer, Clinical
Research Laboratory, University of Waikato; Carolyn Gibbs, Health
Waikato; Helen M Conaglen, Post-Doctoral Clinical Fellow, The
Psychology Centre, University of Waikato.
Women presenting with hirsutes have increased production of androgens.
It has been suggested that these women have increased sexual desire. They
are commonly treated with the anti-androgens cyproterone acetate and
oestrogen to reduce the production and biological action of testosterone.
This form of therapy has the potential for reducing sexual desire.

This study investigated sexual desire in hirsute women presenting for
therapy (n=29). It involved questionnaire appraisal of the women’s sexual
desire, body and self-esteem, and affect at commencement of therapy, at
3 and 12 months. These data were compared with a non-clinical control
group of women of the same mean age (n=39). The hypotheses were that
the hirsute women experienced different levels of sexual desire to the
control group prior to therapy, and the therapy has a demonstrable effect
on self-reported sexual desire.

The study demonstrated that women with hirsuties do not necessarily
have increased levels of sexual desire at baseline. Their mean levels of
sexual desire (M = 47.4 ± 19.6) were significantly lower than the control
group (M = 60.73 ± 17.3) (p <0.05). The treatment group’s body esteem
levels were also significantly lower than those of the control women (p
<0.05). During the yearlong course of therapy sexual desire levels of the
hirsute women did not decrease significantly.

These findings provide empirical data upon which clinicians can base
advice to patients seeking therapy.

Dengue fever HOTSPOTS in New Zealand – innovating methods
to study ecological dimensions of public health. NA De Wet, W Ye,
RA Warrick, JE Hay, International Global Change Institute,
University of Waikato, Hamilton; S Hales, Ecology and Health
Research Centre, Wellington School of Medicine, Wellington.
It is increasingly recognised that the long-term health of populations is
dependent on the integrity and productivity of the natural systems of the
biosphere. Where there is disruption and destabilisation of local or global
ecosystems, it follows that possible consequences include health risks. For
New Zealand, this may be exemplified by the possible risk of introduction
of arboviral vectors – a risk driven by globalisation, international travel
and trade, and greenhouse gas induced climate change.

Such an ecological approach to public health risk requires the
development of a new generation of public health risk assessment methods
and tools. The HOTSPOTS computer model is such a prototype that is
being developed for New Zealand, with support from the Health Research
Council. Integrating knowledge of mosquito biology, human demography
and international trade and travel patterns, HOTSPOTS is a geographic
information system (GIS) which allows spatial analysis of the risk of dengue
fever in New Zealand under present and future climate conditions.

Preliminary results suggest an established receptivity for competent
vectors of dengue fever in Northland and possibly, for more cold tolerant
strains, in several major towns in the North Island. Mid-range and more
extreme scenarios of climate change through the 21st century suggest an
increasing receptivity to arboviral vectors and increasing dengue fever risk
in most major and coastal towns of the North Island including Auckland.

This paper describes the HOTSPOTS model and demonstrates the
concepts and methods used, results of preliminary analyses and scope for
application and further development of the HOTSPOTS system.

An in situ assessment of cellular clonality. G Jacobson, RJ Wilkins,
Department of Biological Sciences, University of Waikato,
Hamilton; F Mayall, Department of Pahology, Waikato Hospital,
Hamilton.
Conventional approaches to studies of cellular clonality are almost
exclusively in vitro. They rely on restriction digest pattern variation due
to methylation differences between alleles of genes on the X chromosome
(X-linked genes). The exclusive in vitro utility of these techniques is due
to the fact that they require total DNA extraction from cells in the tissue
of interest before assessment of clonality. Unfortunately such extractions
sometimes introduce contamination, primarily from the DNA of cells in
surrounding tissues inadvertently included in the sample. Such
experimental error has led to conflicting assessment regarding the
clonality of a number of tissues. Such conflicts are evidenced in the
example of a study that identified mammary ductal-alveolar tissue as
predominant monoclonal (where large ‘patches’ are derived from one
stem cell). This was in contrast to an earlier study that had described the
same structures as polyclonal. We believe the solution to this conflict is to
directly observe clonal growth behaviour at the tissue level (in situ).

The method proposed requires, initially, the identification of naturally
occurring sequence variation (polymorphism) in well-expressed genes.
Animals that display one copy of each of the variants of the gene
(heterozygotes) would be selected from populations under study and
tissue samples collected. Next a molecular probe, designed to bind
specifically to one variant of the polymorphic site, would be applied and
detected in situ. Analysis of the probe binding patterns and correlation
with structures  within tissues, will enable us to visualise populations of
cells with a common clonal origin and enhance our understanding of the
clonal events which give rise to organ systems.

Infective endocarditis: Why bother with guidelines? SC Dalton, MK
Stiles, RA Fisher, CM Wade, GP Devlin. Department of
Cardiology, Waikato Hospital, Hamilton.
Background. International guidelines for the prevention and treatment of
infective endocarditis (IE) exist, with evidence from France suggesting
compliance is poor. The aim of our study was to assess management of IE
at Waikato Hospital, particularly with respect to adherence to established
guidelines.
Methods. A retrospective chart review of all patients admitted with IE
over a two-year period (1/7/97-30/6/99).
Results. 37 admissions occurred in 32 patients, with 24 (65%) males and a
mean age of 59 years. Clinical diagnosis correlated well with Dukes
criteria with patients managed by cardiologists with specialist
microbiology advice. 28 cases (75%) occurred on native valves (43%
involving the aortic valve). A causative organism was identified in 33 cases
(89%), the commonest being Streptococci, in 16 cases. In 7 cases (19%) a
possible iatrogenic portal of entry was suspected with prophylaxis status
confirmed correct in only 2 patients.

Medical management was successful in 23 cases (62%) with 6 patients
(16%) undergoing surgery for acute valve failure (4), root abscess (1) and
persistent bacteraemia (1). 3 patients died. In only 22 cases (59%) was
antibiotic therapy considered appropriate when compared to guidelines.
The commonest discrepancies encountered were shorter duration of
therapy and inadequate B-lactam dosing. A trend to better patient
outcome was noted when guidelines were followed in 70% (16/23) v 43%
(6/14) (p=ns).
Conclusion. International guidelines for the management of IE are
poorly adhered to at Waikato Hospital and mirrors the French
experience. This practice may adversely affect patient outcome.

Influenza vaccination in Waikato Hospital Staff – Is it a valuable
strategy? Sulee kuy, Graham Mills, Ruth Ross, Waikato Clinical
School.

PROCEEDINGS
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Background. Health Waikato introduced free influenza vaccination for all
staff in 1997. This was precipitated by the 1996 influenza season which
saw considerable hospitalization rates among patients and high rates of
staff absenteeism. Vaccination uptake rates among staff were relatively
stable during 1997, 1998, and 1999 at ~30%, but increased to 40% in
2000 as a result of a more vigorous education campaign. The total cost of
each year’s campaign is less than $20 000.

After relatively quiet influenza seasons in 1997 and 1998, the 1999
influenza season was estimated to have affected over 85 000 New
Zealanders ie double the influenza-like illness rates of 1998. The
dominant strain was influenza A, subtype  H3N2. Hamilton had a well
defined influenza season over ten weeks from the beginning of May 1999.
There was not however a corresponding increase in respiratory
admissions during this period. We undertook a retrospective audit on the
impact of vaccination status on staff sickness.
Methods. Total unplanned leave (a surrogate for sick leave) was
calculated for two ten week periods (corresponding to the second and
third school terms). The second school term corresponded with the
presence of influenza in the community, whereas the third school term
was an influenza free period. Comparisons were made between vaccinated
and unvaccinated individuals.
Results. 1246 of 4298 employees were vaccinated during 1999. Full-time
staff, older employees, and those with higher incomes were all more likely
to be vaccinated. Average hours of unplanned leave for “epidemic period”
(11.0 hours) were similar to “non-epidemic period” (10.7 hours) in the
total staff population. Vaccinated individuals, however, had more
unplanned leave in both the “epidemic” and “non-epidemic period” (12.1
& 11.8 hours) compared with unvaccinated workers (10.5 & 10.2 hours).
Conclusion. Despite a community epidemic of influenza, unplanned leave did
not differ between the epidemic and non-epidemic periods. Specific subsets of
the Health Waikato work-force are more likely to be vaccinated which may
account for higher leave patterns in vaccinated staff. Although unplanned leave
rates were higher in vaccinated compared with non vaccinated staff, the more
significant finding was the failure of the 1999 influenza season to be associated
with more unplanned leave. This may have been due to the 1999 influenza
epidemic affecting children more than working adults. The results may have
also been influenced by using the variable “total unplanned leave”. It was not
possible in this study to ascertain how effective this is as a surrogate for
influenza-like illness in New Zealand health care workers.

Genes for gout in New Zealand Maori and Pacific people.
K McKinney, M Abu-Maree, N Dalbeth, S Hailwood, H Hohaia,
L McLean, Molecular Medicine, University of Auckland, Auckland;
F Wu, S Walsh, M Wei, Rheumatology, Auckland Healthcare,
Auckland; D Mitchell, M Rossi, P Jones, B Simpkin, Queen
Elizabeth Hospital for Rheumatic Disease and Rehabilitation,
Rotorua; P Gow, Middlemore Hospital, Auckland.
Gout is severe, common and familial in New Zealand Maori and Pacific
people. Current treatment approaches often prove inadequate. While a
major part of the problem is reduced renal urate clearance, some patients are
also uric acid over-producers. It’s likely that, as in Europeans, the familial
nature is in part genetic. The distribution of gout suggests a predisposing
gene(s) common to Polynesian peoples, unmasked by the New Zealand diet.

For mutation screening of candidate genes by DNA sequencing, we
studied twelve Maori and Pacific males with early onset, severe
(polyarticular and/or tophaceous) familial gout. Genomic DNA was
sequenced for HPRT (an X-chromosome purine salvage enzyme), CLCN5
(a renal chloride channel, also X), AVPR1a and AVPR1b (vasopressin
receptors), and cDNA examined for Gal-9 (a human homologue of rat
UAT, a highly selective renal and gut urate transporter).

All patients’ coding HPRT sequences matched exactly the published
reference sequences. The promoter and intron splice sites have yet to be
studies. One point change was found in CLCN5 in 3 patients, unlikely to be
causal. Patients’ AVPR1 differed from the GenBank databases in several
positions, which will need further study. We found four new polymorphisms
in gal-9. g608a, a617t, and a950g (relative to GenBank AB006782) predict
G176E, Q179L and E280G respectively at amino acid level, while c961t is
conservative. A difficult nested RT-PCR protocol was necessary for gal-9
because of low illegitimate expression in blood, and availability of the
genomic sequence will help in analysing a larger patient sample.

A pilot study was undertaken with D16S401, a microsatellite marker close
(LOD 6) to the locus for familial juvenile hyperuricaemic nephropathy, in
197 subjects. No association was found, although the sample size was
underpowered. Allele lengths differed significantly from European controls,
underlining the importance of good ethnic matching. We have begun
collection of multi-case families, to perform a genome-wide linkage screen.

Atrial fibrillation, stroke and anticoagulant use. C Jayaraman, R
Fisher, G Devlin, P Friedman, Departments of Cardiology and
Rehabilitation Medicine, Waikato Hospital, Hamilton.
Background. Ischaemic stroke is reduced by anticoagulant therapy in
high-risk patients with atrial fibrillation (AF). Evidence however, suggests
patients are under treated.

Aim. To assess anticoagulant use in patients with ischaemic stoke and AF
in Waikato Hospital.
Methods. A retrospective review of all patients admitted with stroke over
a one year period (1/1/99 to 31/12/99).
Results. Ischaemic stroke occurred in 189 patients. AF was noted in 21%
(39/189) of this group. The majority were female, 59% (23/39), mean age
79 years. Hypertension was present in 48% (18/39), diabetes in 15% (6/
39) and past cerebrovascular event in 43% (17/39). Post stroke, 45% (17/
35) were anticoagulated, 42% (15/35) were not because of
contraindications. The 17 patients who were anticoagulated were high-
risk for embolic events. However, only 47% of these (8/17) were on
warfarin prior to the stroke. The INR in many of these patients, on
admission, was subtherapeutic (mean 1.8, range 1.2-2.5).
Conclusion. Patient selection for anticoagulant use, following ischaemic
stroke in the presence of AF appears appropriate. A significant proportion
of patients with AF and high-risk characteristics with no apparent
contraindication to warfarin are not treated prior to the event. This may
represent physician reluctance to anticoagulate elderly patients.

Observer error and prediction of outcome – grading of head injury
based on computerised tomography. JH Havill, Director Critical
Care; JW Sleigh, Specialist Intensive Care, GM Davis, BJ
Chatterton, KW Gilbert, Specialist Radiology, Waikato Hospital,
Hamilton; NV Marsh, Senior Lecturer, DA Kersel,
Neuropsychologist, University of  Waikato, Hamilton.
Object. In 1991 a new classification of head injury based on computerised
tomography was introduced into the literature by Marshall. Our aims
were to measure inter-observer error of the scoring system, and confirm
its ability to predict outcome.
Methods. 123 head injury patients were studied. Two radiologists,
blinded to the patient’s condition, independently graded admission CT
scans. Patients were followed up at 12 months and given a Glasgow
Outcome Score. Outcomes were matched to the 2 independent
assessments done on the first CT scan.
Results. For the Diffuse injury categories, there were 205 comparisons
made. Of these gradings, 34% differed by at least one category. The
gradings for evacuated and non-evacuated mass lesions differed in 35% of
99 comparisons. The first CT scan was evaluated on 119 patients. Using
the Chi squared test, the Diffuse IV category was the only one to show a
strong relationship with outcome.
Conclusion. The prediction of outcome for head injury patients based on
CT scans has significant shortcomings. In our study, there was significant
variation in grading by experienced radiologists. The separate categories
were also poor predictors of outcome at 12 months except for Diffuse
Injury IV. The classification of mass lesions needs modification to be
useful.

False positive 131I-Metaiodobenzylguanidine scan in the
postoperative assessment of malignant phaechromocytoma is
secondary to medullary hyperplasia. Morton G Burt, Berry Allen,
John V Conaglen, Department of Endocrinology, Waikato Hospital,
Hamilton.
Boersma et al described increased uptake in the contralateral adrenal
region on 123I-metaiodobenzylguanidine (123I-MIBG) scintigraphy
following resection of an adrenal phaeochromocytoma. This was
postulated to be secondary to compensatory hyperplasia of previously less
active adrenal medullary tissue. We describe a patient with malignant
phaeochromocytoma in which a false positive postoperative 131I-MIBG
scan led to the removal of a normal adrenal gland and the need for
lifelong hydrocortisone and fludrocortisone replacement therapy.

A 19 year old man presented with hypertension, headache, sweating and
palpitations. Measurements of 24 hour urinary catecholamines were
markedly elevated. A CT scan revealed a 3.5 cm low density mass in the
right adrenal gland. A laparoscopic retroperitoneal right adrenalectomy was
performed. Histology confirmed a phaeochromocytoma. Postoperatively
the patient remained both hypertensive and symptomatic. Repeat
catecholamine estimation remained elevated. An 131I-MIBG scan
performed 3 months postoperatively revealed increased uptake in the left
suprarenal region. A left retroperitoneal laparoscopic adrenalectomy was
performed. Histology revealed adrenal medullary hyperplasia but not
evidence of  phaeochromocytoma. The patient remained symptomatic,
hypertensive and had persistently raised 24 hourly catecholamine
estimations. 8 months later repeat 123I-MIBG scanning showed increased
uptake in the right upper quadrant of the abdomen. This correlated with a
5 cm diameter heterogeneously enhancing retroperitoneal mass on
abdominal CT scan. A laparotomy was undertaken and a metastatic
phaeochromocytoma was excised. The patient remains hypertensive.

MIBG scintigraphy has become an important tool in the assessment of
phaeochromocytoma, both in location of tumours and in the detection of
metastatic disease. The specificity of MIBG scans is reported as being up
to 98% with a very low false positive rate. In this case a normal adrenal
gland was removed from a patient with malignant phaochromocytoma
following a false positive 131I-MIBG scan. Histology confirmed
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compensatory adrenal medullary hyperplasia, as postulated by
Boersma. Compensatory adrenal medullary hyperplasia has been reported
in rats after unilateral adrenalectomy. We advise caution in interpreting
unilateral positive MIBG scans in the first few months after contralateral
adrenalectomy, even in patients with clear evidence of ongoing
catecholamine secretion.

Immunoflow cytometry and cell block immunohistochemistry in the
FNA diagnosis of lymphoma: a review of 73 consecutive cases.
Frederick Mayall, Michael Dray, Dianne Stanley, Barbara Harrison,
Robin Allen, Department of Pathology, Waikato Hospital,
Hamilton.
Aims. We set out to review the results of 73 consecutive fine needle aspirations
(FNAs) collected by a pathologist and had immunoflow cytometry (IFC) on
the sample. Some lesions also had material for a cell block.
Methods. The FNA’s were performed by a pathologist, or a radiologist
for image guided localisations. Material for IFC was collected into RPMI
and if material for a cell block was required it was collected into formalin.
Results. Of the 73 samples collected nine were inadequate. Light chain
restriction could be demonstrated in most samples from B cell

lymphomas (28 of 30 adequate samples). The exceptions were two cases
of T cell rich B cell lymphoma. Artefactual light chain restriction could
occasionally be seen in T cell lymphomas, presumably due to
autoantibodies binding to the cell surfaces. It was possible to subtype
most (18 out of 30 adequate samples) B cell lymphomas as CLL, FCCL
or mantle cell lymphoma. The CD4/CD8 was not usually found. Loss of
pan-T antigens was seen in some T cell lymphomas. Four of the six T
cell lymphomas  and three of the four non-lymphoid malignancies were
diagnosed with the aid of cell block immunohistochemistry. Only one of
the four cases of Hodgkins’ Lymphoma showed Reed Sternberg cells in
the FNA smears.
Conclusions. It may not be possible to characterise a lymphoma as fully
with FNA and IFC as is possible with biopsy histology and a full battery
of modern investigations. Nevertheless, in the setting of a large rural
general hospital IFC on FNA samples is a highly effective method of
diagnosing and typing B cell lymphomas. IFC is of little use for T cell
lymphomas or Hodgkin’s lymphomas. We advocate the use of cell block
immunohistochemistry in preference to IFC for cases in which the
cytological appearance of the specimen is overtly malignant but the
differential diagnosis includes non-lymphoid malignancy.
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