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Between 1970 and 1996 the number of health administrators in USA increased more than 20-fold, while the number of doctors and other
clinical personnel increased around 21/2-fold. Source: Bureau of Labor Statistics and National Committee and Health Statistics (USA).
Reproduced with permission from Physicians for a National Health Program.
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ORIGINAL ARTICLES

Prospective evaluation of the effects of prostatectomy on symptoms and quality

of life

Sarah Derrett, Junior Research Fellow; Charlotte Paul, Associate Professor; Peter Herbison, Statistician,
Department of Preventive and Social Medicine, University of Otago, Dunedin.

Abstract

Aims. To evaluate prospectively urinary symptoms and
quality of life before and after prostate surgery, among men
who had been on a waiting list for elective transurethral
prostate resection (TURP).
Methods. Face-to-face interviews with 47 men before and
after prostate surgery using the urinary symptom specific
American Urological Association Urinary Symptom Index
(AUA- 7), the Short Form 36 Health Survey (SF-36), and
questions relating to the effects of urinary symptoms on
men’s lives and acceptable waiting times for surgery.
Results. The mean AUA-7 score before surgery for all
participants was 22.2 (range 5-34) and after surgery
improved to a mean of 7.3 (range 1-28). Men with severe
urinary symptoms before surgery experienced the greatest

improvement in symptoms after surgery, compared with
the mild/moderate symptom group. Significant
improvements occurred in three of the eight SF-36
dimensions following surgery. Acceptable waiting times for
surgery differed according to the severity of mens’ urinary
symptoms.
Conclusions. Efforts to develop methods for prioritisation
of access to surgery are supported. Men with mild or
moderate symptoms may reasonably delay surgery, with
the expectation that, if they develop more severe
symptoms, surgery will be helpful. Because of the risks as
well as the benefits of prostate surgery, the use of
illustrative vignettes may be useful for clinicians advising
patients.

NZ Med J 2001; 114: 276-9

In New Zealand around 10% of men aged 40-49 years,
increasing to at least one-third aged 60 years and over,
report symptoms suggestive of benign prostatic hyperplasia
(BPH).1 Measures, such as the American Urological
Association Urinary Symptom Index (AUA-7), have been
developed to evaluate symptoms commonly experienced by
men with BPH, which include frequent urination, getting up
to the toilet at night, a weak urinary stream and urgency.2

Such symptoms can interfere with usual life activities.3

As life expectancy at older ages increases the number of men
affected by BPH will increase. Prostatectomy, usually
transurethral resection (TURP), has become an increasingly
common treatment for BPH. In the 1996/97 year there were
2790 prostatectomies performed in New Zealand public
hospitals.4 Although most men improve with surgery, as many
as one-third report postoperative problems, including
incontinence, impotence and a worsening of urinary
symptoms.5 Where TURP is thought to be clinically indicated,
and it is not to prevent serious morbidity or death, the decision
whether or not to have surgery should stem from discussion
with the patient about the severity of urinary symptoms.6 Many
men have a poor understanding of the disease process and the
potential benefits of surgery.1 Hence, the results of studies of
men’s symptoms and experiences before and after surgery can
help with this decision-making process.

Clinical Priority Assessment Criteria (CPAC) scores are
being used currently to prioritise men for elective surgery.
But there have been problems with this approach where the
access thresholds are determined by financially driven
contracts, rather than by patient and clinician decision-
making.7 New Zealand has also been investigating the
establishment of national priority setting mechanisms using
general health-related quality of life utility measures to assist
with prioritisation at the margins of services.8 We have
previously found that general health related measures can
discriminate according to the severity of urinary symptoms
experienced while waiting for TURP.3

We undertook a prospective study of symptoms and
quality of life before and after prostate surgery, among men
who had been on a waiting list for elective TURP. The main
aims were to examine outcome according to prior symptom

severity, to determine whether a general quality of life
measure (SF-36) can reflect changes in the condition-related
measure (AUA-7), and to describe the effect of urinary
symptoms on the lives of men before and after surgery.

Methods
We sought participation from men who had previously been interviewed by
one of us (SD) while on a waiting list for elective TURP using the traditional
resection method at HealthCare Otago.3 To be eligible for this study men
needed to have received prostate surgery between the original waiting list
interview in 1996 and the follow-up interview (December 1997-March
1998). Participants were interviewed by one of us (SD), using a questionnaire
containing the AUA-7,2 now modified and known as the International
Prostate Symptom Score (IPSS). This seven-question instrument asks men
the frequency of difficulty they experience with incomplete bladder
emptying, urinary frequency, intermittency, urgency, weak urinary stream,
hesitancy and nocturia. The 0-5 points possible for each question are
summed providing a possible range of 0 (best) to 35 (worst).

To evaluate general health-related quality of life, the SF-36 Health
Survey (Standard New Zealand/Australia version) was used.9 The SF-36
measures general health along eight dimensions– physical functioning,
social functioning, role limitations due to physical problems, role
limitations due to emotional problems, mental health, energy and vitality,
pain and general health. Each of the dimensions produces a score,
ranging from 0 (worst) to 100 (best).

Participants were also asked about other experiences including the
effect of urinary symptoms and surgery on their lives, and about
perceptions of acceptable waiting times for surgery – “What do you
personally feel is an acceptable waiting time for prostate surgery?” and
“In hindsight, what do you personally feel would have been an acceptable
waiting time for prostate surgery?”.

Participants were grouped according to urinary symptom severity
categories of mild, moderate or severe (0-7=mild, 8-19=moderate, 20-
35=severe).2 Comparisons were made with SF-36 mean scores from a
general population sample of New Zealanders (men only).10 These scores
were age-adjusted for our participant sample, and compared using
unpaired two-tailed t-tests with p<0.05 indicating significance.

Results
The earlier study included 102 men on the waiting list at
HealthCare Otago for elective TURP.3 Of these, 51 were not
eligible for follow-up because they had not received surgery
(n=36), had asked the hospital to remove them from the waiting
list (n=3), were too unwell (n=3), had died (n=5), or were
untraceable (n=4). Of those who were eligible (n=51), two could
not be interviewed before the end of the study, two declined to
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participate and 47 were interviewed, providing a response rate
of 92%. The median time between the first interview and the
date of prostate surgery was thirteen months (range 21 days to
22 months). The median time between prostate surgery and
follow-up was nine months (range 41 days to 22 months). Four
men were interviewed within 3 months of TURP.

There was no significant difference in age between the 47
participants and the non-participants. The mean age of
participants was 70.7 years (range 59-87 years). Twenty-nine
participants had received surgery at HealthCare Otago, thirteen
had received state-funded surgery at a private hospital and one
had received surgery at both hospitals. Four men had paid to
have surgery done privately. Three had a transurethral prostate
incision (TUIP), rather than TURP. Four required a urinary
catheter before surgery (but after the first interview when their
AUA-7 scores were 23, 16, 15 and 7), and two reported  a
diagnosis of prostate cancer following surgery. 44 of the
participants waited between one and three years for surgery, and
three men waited more than three years.

The mean pre-operative AUA-7 score for all men was 22.2
(range 5-34), and post-operatively was 7.3 (range 1-28).
Figure 1 presents the change in the AUA-7 scores following
surgery for each participant. Men in the severe symptom group
(n=30) changed from a mean of 26.2 before surgery to 7.2 after
surgery (p<0.001), while those in the moderate/mild symptom
group (n=17) changed from 14.9 to 7.5 (p=0.001). The mean
change in AUA-7 scores was significantly greater for men in the
severe group than for the moderate/mild group (p<0.001). Of
the four men interviewed within three months of TURP, three
reported an improvement (AUA-7: 25 to 20, 30 to 1 and 23 to
2), and one remained stable at nine points before and after
surgery.

Significant improvements in the participants’ SF-36 mean
scores were found in the dimensions of bodily pain, general
health and vitality (Table 1). Before surgery the participants’
scores were significantly worse than the general population
in all dimensions except physical functioning (Table 1). After
surgery, participants’ scores were still significantly worse in
the dimensions of physical role, emotional role and mental
health, but there was no longer a difference in the other five
dimensions.

Before surgery the mean SF-36 scores for men with severe
urinary symptoms were significantly worse than for men

with mild/moderate symptoms in all dimension except
general health perception (Table 2). After prostatectomy,
SF-36 mean scores for men with severe pre-operative
symptoms were no longer significantly different from men
with mild/moderate pre-operative symptoms in six of the
eight dimensions, remaining worse only in general health
perception and emotional role. Men in the mild/moderate
category experienced a significant change following surgery
solely in the dimension of general health perception,
whereas men in the severe urinary symptom category
experienced significant changes in bodily pain, general
health perception, vitality and mental health (Paired t tests,
p<0.05).

Table 1. SF-36 scores of participants preoperatively and
postoperatively, and age adjusted SF-36 mean scores for
men from a general New Zealand population sample.10

SF-36 dimensions Preoperative Postoperative Age adjusted NZ
mean scores (SD) mean scores (SD) general

population
mean scores (SD)

Physical functioning 68.0 72.0 73.5
(24.5) (24.4) (33.2)
n=47 n=47 n=360

Role physical 41.5* 50.0* 68.4
(40.3) (42.7) (51.3)
n=47 n=47 n=360

Bodily pain 51.3*† 67.9 75.1
(27.9) (29.0) (30.7)
n=45 n=45 n=360

General health 54.7*† 65.9 67.6
(19.7) (21.1) (26.0)
n=47 n=47 n=360

Vitality 53.6*† 63.5 67.7
(19.7) (24.2) (24.5)
n=46 n=46 n=360

Social functioning 73.2* 78.8 86.0
(27.1) (26.9) (27.5)
n=47 n=47 n=360

Role emotional 59.1* 64.3* 85.2
(42.0) (39.9) (34.2)
n=45 n=45 n=360

Mental health 75.4* 77.6* 83.3
(14.9) (15.1) (16.8)
n=46 n=46 n=360

*p<0.05 for comparison of preoperative or postoperative participants with male
general New Zealand population sample. † p<0.05 for comparison of
preoperative mean scores with postoperative scores.

Before surgery the median acceptable waiting time for men
with severe urinary symptoms was “As soon as possible”
(ASAP) or immediately (n=27, range ASAP to 12 months).
The median acceptable waiting time for men with mild/
moderate symptoms was 18 months (n=17, range ASAP to
“When necessary”). After surgery men with severe
symptoms before surgery gave a retrospective median
acceptable waiting time of six months (n=26, range ASAP to
When necessary), whereas men with mild/moderate
symptoms before surgery gave a time of twelve months
(n=15, range ASAP to When necessary).

Below are comments from three participants about
symptoms while waiting for prostatectomy and symptoms
after prostatectomy, together with their AUA-7 scores
before and after surgery.

AUA-7: 28 & 7
Before “Cant really go into a stranger’s home. Normally go to
church but not in the last nine months because during a 3/4 hour
service I have to leave my seat and go to the toilet. People
wonder what is going on - have to sit at the back. It’s OK with
friends. Even carry an empty half gallon flagon in the car because
if I’m away from a toilet I have to pee in the bottle. Sometimes I
get dribbling and wet clothing. Last week I went to the New
Zealand Army Band – 3/4 of the way through it I had to find a

Figure 1. AUA-7 scores for each participant before and after prostate
surgery (median time of 9 months after surgery).
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toilet. Always the thought in your mind of are you going to make
it, or are people going to think ‘dirty old man’. Wake up in the
night to go. I get back to sleep easily enough but when it’s five or
six times it’s not so good. Difficult going fishing even – not
always a convenient bush handy and if women are around it’s
difficult. Embarrassing in supermarkets which don’t have toilets.
After “Couldn’t say it’s changed completely – but it’s
improved 75%. Can sleep through the night and can go out
at night. It’s just tremendous. I think the big thing is being
able to get a reasonable nights sleep. Still have problems
with dribbling occasionally. I was extremely grateful when I
did have the operation”.

AUA-7: 18 & 19
Before “I haven’t really let it get to me at all – I’ve just
carried on. Embarrassing at times – go out for a meal – up and
down three times to the toilet. Getting up all hours of the
night – four or five times a night. It’s affected my mood”.
After “It’s certainly improved it in that degree. There are a
few instances where I don’t know if there’s a bit more to be
desired of it – there’s a lot of incontinence. But as far as
being able to go to the toilet when you want to – it’s
certainly improved in that way”.

AUA-7: 23 & 2
Before “I know every toilet in Dunedin. I don’t go shopping
with my wife before eleven in the morning when pubs are
open – for toilets. On holiday the first thing I pack is a torch –
so I can find my way to a toilet at night. I haven’t had an
alcoholic drink in over two years. Haven’t slept as a husband
and wife since I got my prostate problem – separate
bedrooms. The other night my grand-daughter stayed. We
both went to bed at the same time – 9 pm. I was up five times
before midnight. I’m up every 1 1/2 hours over night – at least
six times – every night, seven days a week. I never drink after
4 pm in the afternoon. I went to a friend’s wedding at
Fairfield – I had a jug of lime and water – had to stop twice
before we got back to town. It’s like claustrophobia – I could
never go to a concert or the movies – I’d be up and down all
night – I get into a car and I think I’m trapped.

After “I’m at least 95% better than I was before. I still get
up through the night – but not like I was before. I couldn’t
go anywhere – pictures/outings etc. I told [the specialist]
exactly how it affected me in my own words – I got notice
that I was to get surgery immediately. I told him I hadn’t
shared a room with my wife for eight years because of it.
Now I can go for hours walking and not worry about the
children thinking dirty old man [urinating behind a tree]”.

Discussion
Men with severe urinary symptoms before surgery
experience the greatest improvement in symptoms after
surgery, compared with men in the mild/moderate symptom
group. Other studies have also found that AUA-7 urinary
symptom severity is related to outcome following prostate
surgery.11,12 This result is important, as it suggests that men
with mild or moderate symptoms may reasonably delay
surgery, with the expectation that if they develop more
severe symptoms, surgery will still be useful.

General health-related quality of life before surgery for
our participants, irrespective of symptom severity, was
poorer than the New Zealand general male population on all
SF-36 dimensions except physical functioning. The same
thing was found by Hunter et al in their cross-sectional
study of men with moderate or severe urinary symptoms in
England.13 After prostate surgery our participants’ mean
scores improved in four SF-36 dimensions, remaining worse
than the general population in physical role, emotional role
and mental health dimensions. Before surgery men with
severe symptoms experienced poorer mean SF-36 scores in
seven of the eight dimensions (except general health
perception) compared with men with mild/moderate
symptoms. After surgery they were significantly worse in
only two of the eight dimensions (general health perception
and emotional role).

These results suggest that the SF-36 is able to discriminate
according to urinary symptom severity, measured
prospectively, as well as cross-sectionally.3,13,14 Nevertheless,
one study found little change in SF-36 scores following
TURP, despite significant improvement in urinary

Table 2. SF-36 mean scores (SD) according to preoperative AUA-7 urinary symptom severity category before and after prostatectomy.

Preoperative mean score Postoperative mean score
by preoperative AUA-7 by preoperative AUA-7
severity category severity category

SF-36 dimensions Mild/moderate Severe Mild/moderate Severe
Physical functioning 80.9* 60.5 75.6 69.9

(10.6) (27.2) (19.3) (27.0)
n=17 n=30 n=17 n=30

Role physical 63.2* 29.2 64.7 41.7
(29.2) (36.0) (39.6) (42.7)
n=17 n=30 n=17 n=30

Bodily pain 67.8* 42.3 78.2 62.3
(20.5) (27.6) (25.7) (29.5)
n=17 n=30 n=16 n=29

General health 60.2 51.6 74.5† 61.0
(15.5) (21.4) (14.6) (22.9)
n=17 n=30 n=17 n=30

Vitality 60.9* 49.3 65.9 62.1
(16.4) (20.2) (24.4) (24.3)
n=17 n=30 n=17 n=29

Social functioning 88.8* 64.4 88.1 73.6
(13.3) (29.0) (20.6) (28.8)
n=17 n=30 n=17 n=30

Role emotional 82.2* 45.1 80.3† 54.6
(29.3) (43.3) (33.6) (40.8)
n=17 n=30 n=17 n=28

Mental health 82.4* 71.3 77.9 77.4
(10.4) (16.0) (14.1) (15.9)
n=17 n=30 n=17 n=29

* p<0.05 for comparison of SF-36 mean scores for mild/moderate AUA-7 symptom category with SF-36 means scores for severe AUA-7 symptom catgory before
prostatectomy. † p<0.05 for comparison of SF-36 means scores for severe AUA-7 symptom category with SF-36 means scores for severe AUA-7 symptom category after
prostatectomy.
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symptoms.15 The only major difference from our study was
that their SF-36 mean scores were better before surgery
(despite similar symptom severity). This may be because their
participants were in a clinical trial and knew they were to
receive treatment without delay, whereas two-thirds of the
participants in our study had been waiting two to three years
for surgery, and did not know when they would receive it.3

Our results should be applicable to all New Zealand men
in this age range. Although most of our participants were of
European origin, a similar prevalence of BPH has been
shown in Maori, Pacific Island and European men.1

Moreover, in the age group 65 years and over, only 9% of
New Zealand men are not European (3.9% Maori, 2.4%
Pacific Island).16

Overall, the results support the search for a method of
prioritising men with BPH for surgery according to
symptom severity. Benefit increases with increasing severity,
in terms of symptoms and quality of life. Moreover, men
themselves gave acceptable waiting times which were in
accord with a method of prioritisation according to
symptom severity. Prioritisation across conditions, using
general quality of life scores, should be undertaken more
cautiously. It is likely that such scores can be influenced by
contextual factors – such as distress about being on a waiting
list. However, the inclusion of general quality of life
measures when evaluating patient experiences of health care
also provides opportunities to highlight areas of difficulty
not previously thought to be associated with particular
conditions. The difficulties reported for the SF-36
dimension of ‘bodily pain’ in this study and another may be
an example of this.13 Pain was also reported by some men in
their open-ended comments on the effect of living with their
prostate condition. The relationship between pain and BPH
may benefit from future research. The study results also
illustrate the types of daily life problems men experience.
Because of the risks as well as the benefits to be weighed up
in the decision to have TURP, illustrative vignettes may be
useful for clinicians advising patients.

A method of prioritisation which allows men with more
severe symptoms to be booked for surgery within six
months, and for other men to be referred back to their
general practitioner is supported by our results. The latter

group can be reassured that they may reasonably delay
surgery, with the expectation that, if they develop more
severe symptoms, surgery will be helpful. It is important,
though, that re-referral to the specialist is easy and quick.
This study has not established what the best method for
prioritisation is. We are currently undertaking another
prospective study to evaluate the CPAC for prostate surgery.
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Surveillance of sexually transmitted infections in New Zealand, 1998

Anne McNicholas, Research Associate; Siiri Bennett, Medical Epidemiologist; Maria Turley, Research Associate,
Institute of Environmental Science and Research Limited (ESR), Porirua; Nick Garrett, Biostatistician, ESR,
Auckland.

Abstract

Aims. To describe the surveillance and epidemiology of
sexually transmitted infections (STIs) in New Zealand.
Methods. Sexual health clinics submitted STI data to the
Institute of Environmental Science and Research (ESR).
Infection rates were calculated by dividing the number of
diagnoses by the number of total clinic visits. Because the
denominator used to calculate infection rates changed in
1998, STI rates in 1998 cannot be directly compared with
previous years and case numbers were used to identify
recent trends.
Results. In 1998, genital warts was the most commonly
diagnosed STI (4.7%), followed by chlamydia (3.0%) and
genital herpes (1.0%). Approximately two-thirds of

gonorrhoea, chlamydia and genital warts diagnoses were in
people aged less than 25 years. Chlamydia rates were 7.3%
in Maori, 7.1% in Pacific Island people, and 2.1% in
European. Gonorrhoea rates were 1.6% in Maori, 1.9% in
Pacific Island people and 0.2% in European. The number
of chlamydia and gonorrhoea cases increased between 1995
and 1998.
Conclusions. The reporting of data by age, sex and
ethnicity has allowed a more useful evaluation of the
incidence of STIs. The majority of STIs were diagnosed
among young New Zealanders, and disproportionately
high chlamydia and gonorrhoea infection rates were found
among Maori and Pacific Island people.

NZ Med J 2001; 114: 279-83
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Surveillance of most STIs in New Zealand has traditionally
involved collection of data by sexual health clinics. The New
Zealand Venereological Society collated STI data from
sexual health clinics from 1986 to 19951,2 when the Institute
of Environmental Science and Research Limited (ESR) took
over this role.

Sexual health clinic attendees are a self-selected and
changing population that might represent people at higher
risk of STIs. While data from sexual health clinics may
identify disease trends, they may not reflect disease patterns
in the wider population. Therefore, as part of several
planned changes3 to improve the representativeness of STI
data, surveillance was expanded in July 1998 to include STI
data from family planning, student, and youth health clinics.
Collection of STI data from laboratories in the Waikato and
Bay of Plenty is the first stage in the expansion of STI
surveillance to include data collection from all laboratories.
To accommodate these and future changes, disease
definitions and the data collected to calculate disease rates
were simplified.

To aid in interpreting previously published1,4-9 and future
STI data, this paper outlines the changes to the STI
surveillance system that took place in 1998 and presents the
1998 data and trends from 1995. As the data provided by the
family planning and student and youth health clinics are still
incomplete, only sexual health clinic data are reported here.

Methods
Until mid-1996, sexual health clinics reported the number of new clinic
visits, and the number of patients diagnosed with a STI according to the
Venereological Society’s case definitions for chlamydia, genital herpes,
genital warts, trichomoniasis, and those STIs specified in the Venereal
Diseases Regulations 1982: chancroid, gonorrhoea, syphilis,
lymphogranuloma venereum (LGV), and granuloma inguinale (GI).10

HIV infection and AIDS are monitored by the AIDS Epidemiology
Group at the University of Otago, and only AIDS is notifiable.11

In mid-1996 the system was upgraded to include collection of data on the
age, sex and ethnicity (European, Maori, Pacific Island, Other or Unknown)
of new clinic visits and cases. The number of new clinic visits, defined as
patients first attending the sexual health clinic and patients re-attending after
three or more months had elapsed,8 was used as the denominator to calculate
infection rates. When STI surveillance expanded in July 1998, trichomoniasis
was dropped from the list of diseases under surveillance, probable
gonorrhoea, probable chlamydia, and non-specific urethritis (NSU) in males
were added, and STI definitions were clarified (Table 1). To simplify data
collection all clinics were asked to report, instead of new clinic visits, the
number, age, sex and ethnicity of all patients that visited the clinics (total
clinic visits), whether for a new or follow-up visit.

Clinics record anonymised data on the age, sex, ethnicity and diagnosis
of patients meeting the case definitions and the age, sex and ethnicity of
all clinic visits on standard forms provided by ESR. Each month clinics
send completed forms to ESR or a regional coordinator. Coordinators
enter data directly onto a local STI database (Microsoft Access) and send
the data electronically each month to ESR. ESR merges data onto the
national STI database and provides quarterly and annual reports to all
participating clinics and the Ministry of Health.

Disease rates were calculated by dividing the number of reported
cases by the number of total clinic visits. Reporting of total clinic visits
did not begin until July 1998. Therefore, as the number of new clinic
visits in the first and second halves of 1996 and 1997 were
approximately equal, it was assumed that total clinic visit numbers in
the first and second half of 1998 were also equal, and the July-
December 1998 total clinic visit number was doubled to give an
estimated annual figure for 1998. Univariate analyses were performed
using Epi Info version 6.04c.12 The Wilcoxon rank-sum test was used to
compare continuous variables, as they were not normally distributed,
and chi-squared was used to compare categorical variables.

Results
A total of 74 716 visits were made to sexual health clinics in
1998, of which 42 202 (56.5%) were by females. The majority
of clinic attendees (52%) were aged less than 25 years. Genital
warts was the most commonly diagnosed STI (4.7%) followed
by chlamydia (3.0%) and genital herpes (1.0%) (Table 2).

Infection rates in males were higher than in females for all
age and ethnic groups for all STIs. Most STIs were found in
young adults, with 74% of chlamydia, 66% of gonorrhoea, and
over 63% of genital warts diagnoses made in clinic attendees
aged less than 25 years. Rates of chlamydia and gonorrhoea
were highest in those aged less than 20 years, genital warts rates
were highest in those aged 20-24 years, genital herpes rates
were highest in those aged 30-39 years, and syphilis rates were
highest in those 40 years and older (Table 2).

Female clinic attendees with chlamydia, gonorrhoea,
genital warts, genital herpes or syphilis were younger than
male attendees with chlamydia (mean age females 21 years
versus males 24 years; p<0.0001), gonorrhoea (mean age
females 20 years versus males 27 years; p<0.0001), genital
warts (mean age females 24 years versus males 26 years;
p<0.0001), genital herpes (mean age females 27 years versus
males 30 years; p<0.0001), or syphilis (mean age females 33
years versus males 43 years; p=0.14).

The ethnic distribution of clinic attendees with chlamydia,
gonorrhoea, genital warts, genital herpes or syphilis is shown
in Table 3. Most clinic attendees were European (74%),
Maori (14%) and Pacific Island people (3%). Rates of
gonorrhoea and chlamydia among Maori and Pacific Island
people were significantly higher than rates among European
(p<0.0001 for all groups). The rates of syphilis among
Pacific Island people and Other ethnic groups were
significantly higher than the syphilis rates among European
and Maori (p<0.0001 for all groups). There were no
significant differences in rates of genital herpes and genital
warts between ethnic groups.

Of the 6453 sexual health clinic patients diagnosed
with a STI in 1998, 361 (5.6%) were diagnosed with
more than one STI in the same month. Gonorrhoea and
chlamydia were the two STIs most frequently diagnosed
together. Of those diagnosed with chlamydia, 5.1% were
also diagnosed with gonorrhoea, while 35.3% of those
diagnosed with gonorrhoea also had chlamydia. Sexual
health clinic attendees diagnosed with two or more STIs
were significantly younger than those diagnosed with
only one STI (mean age 21 years versus 24 years;
p<0.0001).

Reporting of probable chlamydia, probable gonorrhoea,
and NSU (males only) began in July 1998. During the six
months July to December 1998 sexual health clinics reported
254 probable cases of chlamydia and 29 probable cases of
gonorrhoea. NSU was reported in 415 (2.6%) male clinic
attendees.

Figure 1 shows the annual number of STIs reported by
sexual health clinics for 1995-1998. Genital warts numbers
fluctuated between 3756 in 1995 and 3479 in 1998, while
genital herpes figures decreased from 1082 in 1995 to 731 in
1998. Chlamydia increased 44% from 1579 cases in 1995 to
2268 cases in 1998 (Chi-squared for trend p<0.0001).
Gonorrhoea increased 20% from 274 cases in 1996 to 329
cases in 1998 (Chi-squared for trend p=0.15). There was no
change in the number of reported syphilis cases.

Discussion
While sexual health clinics have provided the most
comprehensive source of STI data for New Zealand over the
last two decades, changes in the definitions used for STI
surveillance in the 1980s and 1990s make some direct
comparisons with historical data difficult.

For chlamydia and gonorrhoea, sexual health clinic data
prior to 1991 did not distinguish between confirmed and
probable cases.1 In 1991, confirmed cases of gonorrhoea and
chlamydia were separated from probable cases. These
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Table 1. STI surveillance case definitions.

Chlamydia Confirmed Laboratory detection of Chlamydia trachomatis in a clinical specimen.
case Case should be classified as:

   1. Uncomplicated infection of the lower anogenital* tract
   2. PID (pelvic inflammatory disease) or epididymitis
   3. Infection of another site (eg eye, pharynx)

Probable A symptomatic, non-laboratory confirmed† contact of a confirmed case.
case

Gonorrhoea Confirmed Laboratory isolation of Neisseria gonorrhoeae from a clinical specimen.
case Case should be classified as:

1. Uncomplicated infection of one or both of the following:
a)  urogenital tract
b)  anorectal area (proctitis)

2. PID (pelvic inflammatory disease) or epididymitis
3. Infection of extra-genital site(s):

a)  pharynx
b)  other site not listed

Probable A symptomatic, non-laboratory confirmed† contact of a confirmed case.
case

Anogenital First diagnosis for the person, with
Herpes laboratory detection of herpes simplex virus (HSV) from a clinical specimen,

or
a clinically compatible illness in the lower anogenital and buttock area‡

Anogenital First diagnosis for the person, with visible,§ typical lesion(s) on internal or external genitalia, perineum, or perianal region.
Warts

Syphilis Infectious syphilis (primary, secondary, and early latent) as diagnosed or confirmed by a venereologist, and early congenital syphilis as
diagnosed or confirmed by a paediatrician or venereologist.

Non-Specific Urethral discharge in a sexually active male with laboratory exclusion of gonorrhoea and chlamydia, who does not meet the definition
Urethritis (NSU) of a probable case of gonorrhoea or chlamydia.
(males only)

*Includes urogenital and anorectal infection. † Test negative or not done. ‡ Syphilis should be considered as a cause of genital ulceration. § Does not include persons for
whom there is only demonstration of human papillomavirus (HPV) on cervical cytology or other laboratory method.

Table 2. Reported STI cases and rates by age group and sex, Sexual Health Clinics, 1998.

Chlamydia* Gonorrhoea* Genital Warts† Genital Herpes Syphilis Clinic
Age group Sex Cases Rate§ Cases Rate§ Cases Rate§ Cases Rate§ CasesRate§ Visits‡
<20 years Male 234 6.8% 35 1.0% 226 6.6% 17 0.5% 1 0.0% 3418

Female 566 4.5% 83 0.7% 637 5.1% 54 0.4% 3 0.0% 12452
Total 800 5.0% 118 0.7% 863 5.4% 71 0.4% 4 0.0% 15870

20-24 years Male 440 4.6% 55 0.6% 689 7.2% 105 1.1% 2 0.0% 9528
Female 434 3.2% 43 0.3% 645 4.8% 119 0.9% 1 0.0% 13404
Total 874 3.8% 98 0.4% 1334 5.8% 224 1.0% 3 0.0% 22932

25-29 years Male 205 2.8% 34 0.5% 443 6.0% 110 1.5% 0 0.0% 7364
Female 115 1.6% 11 0.2% 217 3.1% 63 0.9% 1 0.0% 7026
Total 320 2.2% 45 0.3% 660 4.6% 173 1.2% 1 0.0% 14390

30-39 years Male 138 1.8% 36 0.5% 327 4.3% 100 1.3% 4 0.1% 7678
Female 76 1.2% 6 0.1% 141 2.3% 73 1.2% 2 0.0% 6084
Total 214 1.6% 42 0.3% 468 3.4% 173 1.3% 6 0.0% 13762

40+ years Male 45 1.0% 22 0.5% 102 2.4% 57 1.3% 8 0.2% 4340
Female 15 0.5% 4 0.1% 50 1.6% 33 1.1% 2 0.1% 3120
Total 60 0.8% 26 0.3% 152 2.0% 90 1.2% 10 0.1% 7460

All age groups Male 1062 3.3% 182 0.6% 1787 5.5% 389 1.2% 15 0.0% 32514
Female 1206 2.9% 147 0.3% 1692 4.0% 342 0.8% 9 0.0% 42202
Total 2268 3.0% 329 0.4% 3479 4.7% 731 1.0% 24 0.0% 74716

* Confirmed cases only. † Age not available for two female cases. ‡ Age not available for 302 clinic visits. § Rate = number of cases/number of clinic visits.

Table 3. Reported STI cases and rates by ethnicity, Sexual Health Clinics, 1998.

Chlamydia* Gonorrhoea* Warts Herpes Syphilis Clinic
Ethnicity Cases Rate† Cases Rate† Cases Rate† Cases Rate† Cases Rate† Visits
European 1188 2.1% 97 0.2% 2659 4.8% 586 1.1% 3 0.0% 55486
Maori 783 7.3% 169 1.6% 527 4.9% 94 0.9% 3 0.0% 10748
Pacific Island 153 7.1% 40 1.9% 111 5.1% 13 0.6% 8 0.4% 2162
Other 108 2.3% 19 0.4% 84 1.8% 27 0.6% 10 0.2% 4648
Unknown 36 2.2% 4 0.2% 98 5.9% 11 0.7% 0 0.0% 1672

Total 2268 3.0% 329 0.4% 3479 4.7% 731 1.0% 24 0.0% 74716

*Confirmed cases only. † Rate = number of cases/number of clinic visits.
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definitions were revised in 1994,2 and when STI surveillance
was expanded in July 1998, definitions for probable
chlamydia and probable gonorrhoea were clarified. For
genital warts and genital herpes, data prior to 1991 did not
distinguish between recurrence and new presentations of
these diseases.1 In 1991 new presentation of herpes and
warts were separated from recurrent disease. The case
definitions were revised in 1994,2 and in July 1998
definitions for first diagnosis of herpes and warts were
clarified. For syphilis, only the total number of syphilis cases
was reported prior to 1992.1 Between 1992 and 1994,
infectious syphilis was identified separately and the number
of infectious syphilis cases and total number of cases were
reported.9,13 Since 1995 only infectious cases of syphilis have
been reported.

Because the denominator used to calculate infection rates
changed in July 1998, previously reported STI rates4-6

cannot be compared to rates reported here or in future
reports. From 1998 disease rates are expressed as a
percentage of total clinic visits, while rates prior to 1998
were expressed as a percentage of new clinic visits. This
change has caused an apparent reduction in disease rates
since the number of total clinic visits is larger than the
number of new clinic visits. Therefore, to evaluate recent
trends in STIs, we have not compared rates but have
compared numbers of cases reported by sexual health clinics
from 1995 to 1998. Because the number of new clinic visits
remained relatively stable during this period, it is likely that
any trends observed reflect true disease trends rather than
changes in sexual health clinic attendance.

Previously published data indicate that between 1975 and
1994 there was a significant decline in the number of
gonorrhoea diagnoses in New Zealand sexual health clinics
from 4467 to 234.8,9 Historical trends in chlamydia are
harder to identify, as only the number of cases of NSU was
recorded from 1974 and only non-specific cervicitis was
recorded from 1982.8 Testing for chlamydia has only been
available in New Zealand since 198514 and has been reported
from 1986.8 Testing for chlamydia was only available at all
sexual health clinics in 1988.8 Between 1988 and 1994 the
number of chlamydia cases increased from 736 (total
confirmed and probable)8 to 1576 (confirmed only).9

While the increase in gonorrhoea case numbers between
1996 and 1998 did not reach statistical significance,
importantly it is a reversal of the downward trend observed
over the previous two decades. The increase in gonorrhoea
diagnoses may reflect a true increase in disease incidence
since diagnostic tests for gonorrhoea continue to be based
on standard microbiological culture techniques. Increased
gonorrhoea diagnoses have been recently reported in other

industrialised countries.15-19 Such increases are viewed with
concern as gonorrhoea is considered a sensitive marker of
unprotected sex and high-risk sexual behaviour and may be
associated with a rise in HIV incidence.18

While the statistically significant increase in chlamydia
diagnoses between 1995 and 1998 may indicate a true increase
in disease incidence, it may reflect the recent introduction of
nucleic acid amplification tests which have improved sensitivity
and can be used on urine specimens. Changes in the numbers
of reported STIs may also reflect changes in service provision
or attendance patterns and awareness of STIs.8

Analyses of the 1998 sexual health clinic STI data indicate
that STI rates were higher in males than females. However,
the higher reported rate in male clinic attendees may not
indicate a higher true incidence in the general population.
Males with chlamydia or gonorrhoea are more often
symptomatic and therefore more likely to seek treatment.20,21

The uneven distribution of STIs in the population is a
common finding in other countries, with higher rates of
infection in young people and ethnic minorities. Teenagers
in particular appear to be at high risk of STIs through
biological susceptibility and behavioural factors such as
unprotected sexual intercourse.22,23

The 1998 STI data also show disproportionately high
chlamydia and gonorrhoea infection rates among Maori and
Pacific Island people, confirming earlier reports of ethnic
differences in infection rates.6,24-26 Maori and Pacific Island
teenagers have high birth rates and pregnancy rates compared
to European,27 which suggests that contraceptives such as
condoms may be used less frequently in these groups. Maori
women also tend to have sexual intercourse at an earlier age,28

which may contribute to high STI rates in this group. Sub-
optimal use of health services by Maori and Pacific Island
groups may also contribute to the high STI rates in these
groups,25 with other countries attributing higher STI rates in
minority ethnic groups to the effect of low socio-economic
status and limited access to health services.21

Current and historical data on STIs from sexual health clinics
are important for monitoring trends in STI incidence, and can
support the development of evidence-based policy for
prevention and treatment. While sexual health clinics play a
vital role in the diagnosis of STIs, the total STI burden will be
substantially higher than that indicated by sexual health clinic
data. A recent analysis by ESR of diagnostic laboratory data
shows that more than half of all confirmed cases of chlamydia
and gonorrhoea are diagnosed outside sexual health clinics,
primarily by general practitioners. The recent expansion of STI
surveillance to include collection of data from other providers
and laboratories should permit more accurate evaluation of the
STI burden and trends. Further research is required to improve
our knowledge of STIs in New Zealand, and to examine the
reasons behind our high rates of infection, particularly in young
people and in Maori and Pacific Island people.
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Abstract

Aims. To review pharmaceutical budget holding and
management in ProCare Health Limited by; describing
budget holding strategies implemented in 1995/6,
identifying prescribing savings achieved, analysing variation
in prescribing behaviour and comparing the findings with
experience elsewhere.
Methods. With 340 members, ProCare is one of the
largest and most progressive of New Zealand’s
independent practitioner associations (IPAs). Data were
obtained for the three years 1994 to 1996 to determine
pharmaceutical expenditure against budget and against
national trends, by member and general medical services
(GMS) consultations.
Results. ProCare has established a classical, quality
focussed pharmaceutical management strategy. Savings
against the agreed budget was 9.5% comparing 1996 with

1995 but 5.7% compared with national trends. Wide
variation in per capita and per consultation costs was not
reduced and was entirely explained by prescribing volumes
not drug prices.
Conclusions. The most important finding is that general
practitioners (GPs), working collaboratively, can establish a
strategy of clinical and corporate governance which may be
exerting a wide ranging influence over clinical behaviour.
Although there may be doubts about the actual levels of saving
these appeared to be well in excess of the financial investment
in the strategy. Greater savings appear possible with a focus on
addressing the large and apparently inappropriate per capita
prescribing volume variation between practices. Understanding
and successfully addressing this variation will be one of the key
issues facing the implementation of the government’s primary
health care strategy.

NZ Med J 2001; 114: 283-6

The development of IPAs has been one of the few success
stories of New Zealand’s 1993 health reforms.1-4 Some 30
associations along with other forms of primary care
contracting groups, now serve some 84% of the population.4

Their experience of corporate activity, with clinical
governance by and for GPs, has been developed to a far
greater extent than countries with similar health systems,
including the UK.3,4 This paper reports on an evaluation of
one important form of clinical governance, the
establishment of a pharmaceutical management strategy in
one of the largest associations, ProCare Health Limited
based in Auckland, and the lessons learnt from this
experience.

ProCare was formed as a limited liability company in
September 1995 as one of New Zealand’s first IPAs. It now
has a Board of Directors largely elected by members, a Chief
Executive, staff and other support services. Its activities,
apart from pharmaceutical and laboratory budget holding,
include an increasing range of services to members, new
primary care services and, more recently, the development of
integrating relationships with secondary care services. Under
contract with the Northern Regional Health Authority,

pharmaceutical budget holding was launched in November
1995. The contract allowed for the retention of 50% of
agreed savings to pay for the management costs of the
strategy and the provision of new services by ProCare.

Key features were; the formation of 22 cell groups, each of
fifteen members, appointment of pharmaceutical staff and
the development of an integrated information system. There
has been a strong focus upon quality in prescribing. The cell
groups have been the mechanism for developing some 35
prescribing guidelines, peer review processes and discussing
feedback on prescribing. There has been a continuing
commitment to cell group activity with up to 80%
attendance at monthly meetings.

The information system provides quarterly feedback to
members on prescribing patterns, including number and cost
of prescriptions in British National Formulary (BNF)
categories, indicating the average for cell groups and the
extent of variance from the group. Outliers identified by
particular criteria receive visits from the pharmacist
facilitators. The system includes practice register data from
which has been developed an integrated ProCare patient
register.
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Methods
This evaluation sought specific answers to questions related to; strategies
which have been put in place, the level of savings achieved, changes in
prescribing costs and variation and differences in prescribing patterns
between high and low cost prescribers.

Data were obtained on expenditure against budget, pharmaceutical
expenditure by individual members of ProCare and numbers of GMS
consultations. At present these are paid on a fee-for-service basis. Trends
in expenditure for all members, both full and part time, with a continuous
track record of prescribing from 1994 to 1996, ie 87% of members, were
compared with national trends to determine the level of savings achieved
and response to feedback. Cost per consultation was calculated by taking
the consultation data for each member and adjusting the total
consultations, excluding A3s, upwards by a factor of 0.33 to allow for
incomplete A3 claims data. Practice register data were not accurate
enough to allow for age and community services card standardisation.
Variation in BNF category by member was also analysed. Information
was also sought on the cost of the strategy.

The evaluation was complicated by the introduction in May 1996 of a
change from three monthly to monthly dispensing with repeats to reduce
the identified waste in drugs not used when dispensed in bulk. This
resulted in a temporary downturn in national and local expenditure which
affected the budget determinations. Hence it was felt that a better
estimate of the effect of pharmaceutical management would be made by
comparing ProCare expenditure with national trends as relatively few
associations were involved in budget holding at this time.

Results
Savings. The savings achieved by ProCare against the
agreed budget were 9.5% comparing 1996 with 1995.
Table 1 shows that, in comparison with national trends,
expenditure was 5.7% less than expected in 1996 as
compared with 1995. This may have been larger if; an
allowance was made for the increase in the Auckland
population and hence the ProCare population, the increase
in expenditure with members ensuring that their
prescriptions were identified by their registered Medical
Council Number and the effect of pharmaceutical budget
holding on national trends. Allowing for these factors the
real savings may have been as high as 10% in line with the
savings against the budget.

Table 1. Changes in pharmaceutical expenditure of ProCare
members with a continuous prescribing record (n=293)
from 1994 to 1996 (GST incl).

Period 1994 1995 1996
Jan-Dec Jan-Dec Jan-Dec

Total expenditure ($m) 52.1 56.3 49.5
Mean expenditure per member 184.0 198.9 174.8
($000)
Standard deviation ($000) 110.6 111.1 95.9
Coefficient of variation 0.60 0.56 0.55
Percentage change over same NA 8.1 -12.1
period previous year(%)
National percentage change 9.6 7.1 -6.3
over same period from
previous year(%)
Difference between ProCare NA 1.0 -5.7
and national trends

Prescribing variation. Table 2 shows the means of the
bottom and top deciles in total expenditure for ProCare
members. The lowest cost prescribers reduced their average
total expenditure between 1995 and 1996 by a greater
percentage (17%) than the 30 high cost prescribers (10%).
This is surprising given that the feedback to members
showed that the average total expenditure of the top group
was more than nine times that of the bottom group in 1996.

Table 2 also  shows the wide variation in mean expenditure
per consultation. The figure for the top group at $89.0 was
five times that of the bottom group at $16.9. This variation in
expenditure was explained largely by the number of items
prescribed per consultation (r2=0.88) not by the price of the
items (r2=0.12). These relationships are shown in Figure 1.

Table 2. Pharmaceutical expenditure of ProCare members (n=293)
comparing ProCare bottom and top 30 members for total
expenditure (deciles) in 1996 with mean and changes
between 1995 and 1996, and the top and bottom deciles for
expenditure per consultation with the mean (GST incl).

Group ProCare mean Bottom 30 Top 30
members members

Mean total 174 800 42 402 409 023
expenditure/member 1996
$

Percent change in total -12 -17 -10
expenditure between 1995
and 1996

Mean expenditure per 39.6 16.9 89.0
consultation ($) 1996

Items per consultation (no) 1.7 0.9 3.6

Expenditure per item ($) Oct- 20.2 17.7 21.9
Dec 1996

One aspect of feedback to members was the comparison of
pharmaceutical expenditure in BNF categories. Table 3
shows an analysis of percentages of this expenditure,
comparing the mean of the bottom and top 15 members in
expenditure per consultation. There was a very similar
pattern across the groups again suggesting that variation is
related to volume not price of the drugs prescribed.

Table 3. Comparison of bottom and top 15 expenditure per
consultation members with all ProCare members (n=293)
October to December 1996 for patterns of BNF category
prescribing.

Group ProCare mean Bottom 15 Top 15
members members

(%) (%) (%)
Cardiovascular 28.9 28.6 29.0
Respiratory 15.8 15.3 15.8
CNS 12.1 12.9 11.6
Gastrointestinal 9.5 7.8 10.3
Infections 9.0 10.0 8.5
Endocrine 6.1 6.1 6.1
Skin 4.8 5.1 4.8
Musculoskeletal 3.4 2.9 3.6
Other 10.4 11.3 10.3
Total 100.0 100.0 100.0

Figure 1. Comparison of the bottom and top deciles in expenditure
per consultation of ProCare members showing that the variation is
explained almost entirely by volume not price of drugs prescribed.
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Cost of the strategy. The annual direct and indirect costs
of the strategy, inclusive of the specialist staffing,
information system development and management
committees, was estimated to be $400 000. This figure is
only 6% of the possible 10% savings identified and 0.6% of
the total annual pharmaceutical expenditure incurred by
ProCare members.

Discussion
This review has shown that ProCare implemented a classical,
comprehensive strategy for pharmaceutical management. This
includes; the development of guidelines by those involved,
personalised feedback of prescribing costs, peer group
discussions and sharing of information, providing information
on the comparative costs and categories of pharmaceuticals, and
professional incentives with the use of savings for alternatives
services.5-11 In conjunction with these achievements ProCare
has established a corporate organisational infrastructure
including a comprehensive information system.

The study found wide variation in expenditure between
members. Part of this variation is due to varying workloads.
However, there was wide variation on a per consultation basis.

The bottom and top 10% varied by a factor of over five times,
well in excess of any patient need factor. Part of this variation
may be explained by the questionable quality of some of the data,
especially number of consultations, the style and content of
practices and other factors. There are also reservations about
consultation numbers as a denominator. The most appropriate
denominator would have been practice registers adjusted for age,
gender and income but the data at the time of the study were not
accurate enough to use for this purpose. This variation is typical
of findings elsewhere within New Zealand including in IPAs.12-14

Wide per capita variation in pharmaceutical and other
primary care expenditure has been found between
associations even after adjustment for patient factors such as
age, gender and income.4 Those serving poorer populations
tend to have a lower per capita expenditure associated with
poorer access.4 Understanding general practice variation will
be critical to resolving the apparent inappropriate variation
both within and between associations especially with moves
towards population-based funding of primary care.15

Despite the comprehensive strategy adopted, the level of
savings was only modest. Furthermore, the wide variation
between members in per consultation and per capita
expenditure remained high and was only slightly influenced by
the extensive personalised feedback, guidelines and other
strategies. In part this may have been due to a focus in the
feedback on total expenditure and price rather than on needs
adjusted, per capita expenditure and volume. As shown from
Table 3 feedback on BNF categories could have reassured the
high expenditure group that they were not out of line with the
mean of ProCare. Given the relatively small response to
ProCare’s comprehensive strategy it is not surprising that more
limited and passive feedback strategies have little or no
observable effect.16,17 This study has shown that changing
prescribing behaviour requires new and as yet unidentified
approaches which must be based on a much better than current
understanding of the causes of variation.

The findings reported are typical of pharmaceutical
management strategies elsewhere in New Zealand’s IPAs.
Savings levels are also similar to the findings of Harris and
Scrivener on the UK experience of GP fundholding.17 Almost
identical percentage savings and levels of variation were found
in an evaluation of pharmaceutical budget holding in Pegasus
Medical Group in Christchurch.12 The effect of feedback was
also proportionally greater in low compared with high
expenditure members in this and other studies.12 This may
mean that low spenders were already low because they were

more sensitive to cost issues and responded to feedback with
even further reductions. The findings indicate the need to study
the prescribing behaviour of both low and high expenditure per
capita practices to better understand reasons for the variation
including health needs and the comparative outcomes in patient
satisfaction, hospital admission rates and health status.

Although many studies have been undertaken on prescribing
variation in New Zealand and elsewhere there is as yet no clear
explanation of this variation. Age, gender and other need factors
explain only a part of the observed variation. There are few
studies of successful interventions to reduce it.12-14 Changing
prescribing behaviour challenges entrenched attitudes and
patterns. The literature is clear that such change needs
supporting, valuing and rewarding at all stages, especially by
ongoing feedback.7,10 Changing prescribing behaviour may be
much more difficult than changing some other aspects of clinical
behaviour such as requesting laboratory tests.12,18 Patients value
prescriptions, particularly for chronic conditions. They have
become used to particular drugs and often resist changes
particularly if they are being made to cut costs. These difficulties
highlight the importance of the changes already achieved and the
need for an organisational and educational structure upon which
to build further development.

This evaluation has shown that ProCare has established a
new and important process of corporate and collective
professional accountability amongst its 340 members for
both cost and quality. It has implemented a process of
internalised, evidenced-based medicine including prescribing
guidelines prepared by members. The evidence from
ProCare is consistent with that from other studies of New
Zealand associations. Although there is some anecdotal
evidence that significant and desirable changes in prescribing
behaviour can be achieved by a focus on specific conditions
and drugs, the measurable effects of comprehensive
strategies have been small.12

A focus on savings, however, detracts from more
important achievements. New Zealand associations have
established a new culture of general practice, with
collaborative and accountable entities demonstrating the
broader aspects of what is increasingly being called
clinical governance.2,3,19 Clinical and corporate
governance by GPs can be achieved. But it requires
sustained and committed professional leadership, a new
approach to information systems and, if significant
improvements in clinical behaviour are to be achieved,
new and focussed strategies based on a much better than
current understanding of what works.
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Abstract

Aim. To investigate the incidence of persisting auditory
and vestibular sequelae in a group of 30 young adults
recovering from Traumatic Brain Injury (TBI).
Methods. 30 participants, aged 21-45 years, with TBI
suffered 19 months to 27 years previously, underwent a
semi-structured interview and pure-tone hearing test in
their home. Participants who failed the hearing screen then
undertook a more comprehensive audiological evaluation.
Results. A variety of sequelae to TBI were reported.
These were interpreted as tinnitus (53%), vestibular
dysfunction (83%), abnormal facial sensory symptoms

(27%) and intolerance to loud/sudden noises (87%). Ten
(33%) participants demonstrated significant sensorineural
hearing impairment in addition to speech recognition
performance significantly worse than would have been
predicted from their hearing impairment.
Conclusions. Findings from this study will be of benefit
to health professionals working in this area of
rehabilitation as they seek to provide functional
assessments and devise programmes to treat the often
devastating auditory processing problems of people
recovering from TBI.

NZ Med J 2001; 114: 286-8

While the long-term clinical neuro-otologic sequelae of
Traumatic Brain Injury (TBI) are well recognised,1 further
studies are needed in follow-up of both peripheral and
central hearing deficits.2-4 As other serious injuries at the
time of trauma must take priority over audiologic
assessment, any deterioration in patient hearing status
may be undetected for some time.5 The present study is
one of the few to revisit post-acute neuro-otologic
outcomes of people recovering from TBI.

The level of occurrence of TBI is not insignificant.
International figures suggest an incidence rate of 132 to 430
per 100 000 head of population per year.6 New Zealand
acute hospital care records (1992) show about 6000 people
with TBI annually, a rate of approximately 180 per 100 000
per year. The true TBI incidence rate is, however, higher as
many more individuals suffer a head injury than are admitted
to hospital.7,8

Whereas the prevalence of hearing impairment in the
general population is reported to be 5% for persons aged
18-44 years,9 the prevalence of peripheral hearing loss
immediately following TBI has been found to be as high as
56%, resolving to between 14.5% and 24%.3,4 Studies of
severely brain injured individuals in intensive care settings1

show that about 70% of these patients had an otologic
abnormality in one or both ears, the most common finding
being haemotypanum, followed by blood in the external ear
canal, Battle’s sign and serous middle ear effusion. Other
studies reveal that 80% of fractures of the temporal bone
are longitudinal fractures, usually producing conductive
deafness as a result of rupture of the tympanic membrane
or injury to the ossicles.4,10 Prognosis for this cause of
conductive hearing loss is usually good due to spontaneous
healing of the outer and middle ear.10 However,
approximately 10–20% of temporal bone fractures are
transverse, often resulting in fractures to the inner ear
leading to poorer prognosis for recovery of hearing
function.3,5 Invariably the result is long-term sensorineural
loss and vestibular dysfunction.10 Hearing and vestibular

difficulties are thus part of the multiplicity of problems
impacting unfavourably on successful return to the
community for survivors of TBI.

The purpose of the current study was to determine the
incidence of long-term hearing loss and vestibular dysfunction
in a group of young people recovering from TBI.
Methods
Participants. Participants were invited from a meeting of the Brain
Injury Association (BIA) (n=15) or referred by health professionals (n=15).
Criteria for inclusion were; (a) younger than 46 years, in order to exclude
hearing deficits likely to be attributable to the normal aging process; (b)
at least twelve months post-TBI to exclude those neuro-otologic injuries
likely to resolve spontaneously; (c) no significant history of hearing and
balance problems pre-TBI. The study examined 30 participants aged 21-
45 years (Table 1). There were 22 males and 8 females. Time since injury
varied between 19 months and 27 years. Lengths of comas/post-traumatic
amnesia were between none/few minutes and 51/2 months.
Procedures. An initial pure-tone hearing test was conducted in the
participant’s home with a support person present if appropriate. This
consisted of three parts. (1) A case history with questions about the
individual’s work history and previous exposure to loud noises and
about family history of hearing deficits. (2) An otoscopic examination
for signs of inflammation, abnormal growths, foreign objects or
excessive cerumen. (3) A pure-tone hearing screening at 500, 1000,
2000 and 4000 Hz, with a portable screening audiometer (Interacoustics
AS208) following the ASHA guidelines.11 For those participants who
did not respond at 20dBHL, a diagnostic audiological assessment was
conducted. For the purposes of this study, normal hearing was defined
as the ability to hear a 20dBHL signal at 500Hz, 1000Hz, 2000Hz and
4000Hz in both ears.

Results
A variety of audiology sequelae to TBI were reported by
participants (Table 1). Sixteen participants (53%) reported
ongoing tinnitus and 25 (83%) reported ongoing changes in
balance. This was described as ‘dizzy’, ‘unsteady’, ‘wobbly’
or ‘car/sea sick’, the severity ranging from mild to severe.
For instance, participant #11 reported severe vestibular type
symptoms requiring at least four pillows to avoid vomiting
when lying down. This participant’s symptoms were so
severe that vomiting during sleep would occur on turning
too quickly. A further eight participants (27%) still
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experienced abnormal facial sensory symptoms such as ‘a
tingly/numb’ face (n=7) or neuralgia (n=1). The most widely
reported symptom of cochlea damage (87%) was that of
aversion to loud/sudden noises.

The initial hearing screening indicated that twelve of the
30 participants (40%) failed to detect one or more
frequencies at 20dBHL, although two participants
subsequently passed a diagnostic audiological evaluation,
resulting in an overall fail rate of 33%. The results of the
audiological evaluation for the ten hearing-impaired
participants were that seven had a mild hearing impairment
(20-40dBHL) and three had a moderate-to-severe hearing
impairment (41-70dBHL, Figure 1). All of these hearing
losses were sensorineural in nature. Additionally, all ten

participants with sensorineural hearing loss had speech
perception (open-set word scores) which was significantly
worse than would have been predicted from the level of
hearing loss.

Discussion
The prevalence of hearing loss (33%), while considerably
higher than expected for people of this age group in the
general population,12 is consistent with previous literature
indicating a prevalence of sensorineural loss and TBI of
24%.4 It should be acknowledged that there are potential
weaknesses in this study. First, this is a pilot study and a
larger cohort is needed to state more accurately the
prevalence of hearing and vestibular impairment following

Table 1. Background information and results of the audiological evaluation.

Patient Age (years) Type of Years post injury Lingth of Post Tinnitus Vestibular Abnormal Ear Results*
Accident/s Traumatic dysfunction facial sensory

Amnesia symptoms

1 43 MVA† 10 3 weeks No No Yes L Passed
R Passed

2 39 Multiple 23 since first, but at Approx. 10 Yes Yes Yes L Passed
least 4 others since. hours on each R 45dBHL

occasion
3 33 Rugby & MVA 16 none Yes No Yes L Passed

R Passed
4 39 MVA 12 17 days No Yes No L Passed

R Passed
5 34 Plank of wood fell 6 Less than one Yes Yes Yes L 21dBHL

on head hour R 23dBHL
6 40 MVA 8 two weeks No Yes No L Passed

R Passed
7 39 MNA 3 none No Yes No L Passed

R Passed
8 27 MVA 6 3 weeks Yes Yes Yes L 89dBHL

R Passed
9 41 MVA 1y 3m Less than one Yes Yes No L 24dBHL

hour R 24dBHL
10 37 MVA 16 2 weeks No Yes No L Passed

R Passed
11 32 Assault 1y 8m 5 mins No Yes No L Passed

R Passed
12 37 MVA 3 10 days No No Yes L Passed

R Passed
13 28 MVA 23 “some weeks” Yes Yes No L Passed

R Passed
14 45 MVA 21 “some weeks” No Yes No L Passed

R Passed
15 37 Multiple 13 since major 1 week Yes Yes No L 23dBHL

injury R 25dBHL
16 37 Bicycle 12 1 week Yes Yes No L Passed

R Passed
17 30 MVA 8 none Yes Yes Yes L Passed

R Passed
18 26 Horse riding 4 10 days No Yes No L 24dBHL

R 25dBHL
19 40 MVA 23 2 weeks Yes Yes No L 24dBHL

R Passed
20 34 2x motorbike 4 2 weeks Yes Yes Yes L Passed

R Passed
21 23 MVA 3 2.5 weeks No No No L Passed

R Passed
22 35 MVA 20 5.5 months No Yes No L Passed

R Passed
23 30 MVA 4 2 weeks Yes Yes No L Passed

R Passed
24 45 MVA 5 1 week No Yes No L Passed

R Passed
25 30 MVA 27 4 weeks Yes Yes No L Passed

R Passed
26 23 Bicycle 8 a few hours Yes No No L Passed

R Passed
27 21 Fall from slide 20 non -obs only Yes Yes No L Passed

R Passed
28 22 Multiple 2 (since last) 10 days Yes Yes No L 24dBHL

R Passed
29 26 MVA 5 Several months No Yes No L Passed

R 33dBHL
30 42 Fall from roof 25 4 months No Yes No L 55dBHL

R 30dBHL

* “Passed” = average of minimum responses levels at 500, 1000, 2000 & 4000Hz below 20dBHL. Otherwise four frequency average is provided. †MVA = Motor Vehicle
Accident.
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Figure 1. Hearing acuity results (number of ears in dBHL) for
subjects following TBI.

TBI. Second, it is difficult to establish with certainty, which
of these hearing impairments was linked directly to TBI
because of other potential, unreported causative factors such
as prior noise exposure and congenital conditions.
Additionally, hearing loss caused by TBI needs to be
separated from that due to medical intervention following
administration of aminoglycoside antibiotics or prolonged
intubation with secondary eustachian tube dysfunction.
What can be said with some certainty is that impaired
hearing and balance, from whatever cause, appears to be
markedly higher in this population than in the general
population. Assessors and service providers must take these
findings into account, when allocating funding for people
after TBI.

Our study indicates that current rehabilitation assessment
and follow-up procedures can fail to adequately identify the
possible neuro-otologic sequelae of TBI and to recognise the
implications for expensive rehabilitation programmes. For
instance, compromised hearing is likely to impinge
negatively on outcomes of therapy delivered by health
professionals (eg speech-language therapy and occupational
therapy) and hinder re-entry to the workforce.

If only pure-tone hearing assessment were conducted it
would be easy to dismiss the findings as relatively insignificant
given that the hearing loss was mild in the majority of patients.
Despite this, there was a high incidence of tinnitus (53%),
vestibular difficulties (83%) and hyperacusis (87%) that may be
the result of altered neural activity in the central nervous system
following TBI.13 It would be interesting to perform specific
auditory evoked potential measures to identify the exact site of
lesion. These high percentages were amongst the whole
sample, not just those with measurable sensory hearing
impairment. Even amongst the participants with normal
auditory thresholds, therefore, there exists significant auditory
and vestibular dysfunction affecting quality of life. The high
level of vestibular difficulties was surprising and we
recommended that specific tests of vestibular function (eg
electronystagmography) be carried out in subsequent (larger)
studies in order to ascertain the extent and site of lesion of
balance problems. Similarly, in those with a measurable hearing

impairment, speech recognition scores were worse than would
have been predicted from hearing impairment alone, thus
exacerbating the effects of a relatively mild hearing impairment.
These issues should be addressed during rehabilitation to
ensure the quality of life is maximised and appropriate
treatment taken.

Current assessment procedures must incorporate a greater
understanding of auditory-cognitive disability to ensure
optimal functional outcomes. It is a relatively inexpensive
matter to train health professionals to screen for hearing
impairment. Better outcomes for survivors of TBI will only
be possible if funders (such as ACC) and preferred assessors
are aware of findings such as those in this study. There is
little to be gained from identification of hearing and balance
dysfunction unless changes can be made in funders’
perception of the crucial role that audiology should play in
rehabilitation.

Community-based health professionals working with
people recovering from TBI should be aware of the
common neuro-otologic sequelae and, at least,
incorporate pertinent questions in routine case histories
and interviews. Timely follow-up referrals to those skilled
in the diagnosis and treatment of auditory and vestibular
dysfunction could then be instigated earlier. This would
reduce the length of time that some individuals are left to
cope alone with devastating, but often-treatable
conditions.
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There is strong interest in UK, Australia and New Zealand in
incorporating primary health sector staff into the overall
management of major psychiatric illness.1-4 This interest arises
from deinstitutionalisation, a desire to improve mental health
services and awareness that patients with psychiatric illness
often have poor physical health which compounds their
psychiatric disorder. The few published surveys of GPs have
found that they would appreciate better liaison and
communication with community mental health staff.5-8 A
number of barriers to such arrangements have been identified.
In New Zealand, patient fees can be a barrier to the services
of a GP or practice nurse. There has been discussion how to
ensure ongoing education for primary care staff regarding
recognition and management of psychiatric illness.3,9-11 The
two studies which attempted to link education to improved
clinical outcome for patients produced disappointing results.11-

13 In the Gotland study, the initial patient improvement was
lost by four years.12 In the Hampshire study, no improvement
in patient outcome was found at six weeks or six months after
the educational programme.11

The mental health service planning group at Healthcare
Otago sought to determine what Otago GPs thought about
existing mental services: how experienced, skilled and
confident they considered themselves to be in managing
mental disorders and their interest in further education.

Methods
A simple four-page questionnaire was distributed to GPs practising in
Otago. Urban GPs were visited in person and the questionnaire left with
them while rural GPs were posted the questionnaire, numbered to enable
a follow-up of non-responders. The questionnaire elicited information on
work practices (full or part time work, number of years in practice and
special psychiatric training). Space was given for additional comments on
a number of open-ended questions. These were coded jointly by a
psychiatrist and psychiatric nurse (SR and DC).

Frequencies, means and standard deviations (SD) were calculated using
SPSS version 9.0.0. Urban-rural, length of practice and gender
differences was assessed with Students t-test and chi squared tests for
continuous and categorical data respectively. Correlations used
Spearman’s rank correlation coefficient (rho) as some distributions were
non-normal. Data are shown as mean ±SD.

Results
100 completed questionnaires were received, 46 from
Dunedin city GPs (urban) and 54 from GPs practising out of
Dunedin (rural). As there are approximately 170 GPs
practising in Otago (personal communication Tony Egan,

CME co-ordinator of RNZCGP), the involvement rate was
59%. The precise rural response rate was 54/71, 76.1%.
There were no urban rural differences in the proportion
working full-time (urban 78%, rural 76%) or in the mean
time spent in general practice (urban 12.3 ± 7.4 years, rural
13.8 ± 8.1 years, ns). 24 GPs (24%) reported they had
undergone some specific training in psychiatry, usually some
months as a psychiatric house surgeon or registrar.
Reasons for referring patients to psychiatric service.
This open-ended question asked for common reasons for
referral of patients to secondary care services. The 213
responses included depression (53), severity of illness (24),
suicidality (22), counselling (20), non-response to treatment
(19), follow-up by the community mental health team (14),
second opinion (14), assessment (10), anxiety (8) and
alcohol/drug problems (7). An ‘other’ category included:
need for juvenile/youth services (5), psychosis management
(3), need for clinical psychologist services (2) inability to give
adequate time (3) and other unrelated issues.
Views on shared care. Virtually all GPs considered that they
should have a role in diagnosis (100%), education (98%),
medication (100%) and family involvement (95%). Most
considered they had a role in service co-ordination (74%).
Less than half considered that they had a role in delivering
psychotherapy (41%). Primary responsibility for patients with
psychiatric disorders should be, in their view, with GPs only
(8%), mental health services only (5%) or shared (85%).
GP experience and clinical confidence with psychiatric
disorders. 1. Estimate of patient numbers treated with certain
psychiatric conditions. There was a large range given for each
diagnostic group, depression being the most frequent followed
by drug and alcohol conditions (Table 1). There were no urban
rural or gender (for rural GPs only) differences.

Table 1. Average number of patients seen by each GP “Roughly,
how many patients do you treat with the following
conditions?” (n=100)

Diagnosis mean Std dev min max
Schizophrenia and Bipolar disorder 5.2 5.2 0.0 40
Depression 46.6 64.0 0.0 500
Anxiety 21.9 38.6 0.0 300
Alcohol/drug 16.1 26.4 1.00 200
Somatisation 4.7 7.4 .00 50
Eating disorders 4.9 12.4 .00 100
Personality disorders 6.4 8.9 .00 50
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Aim. To examine the views of Otago general practitioners
(GPs) about local mental health services and their role in
providing such health care.
Methods. A questionnaire was distributed to all GPs
working in Otago.
Results. 100 replies (59%) were received. There were
large differences between GPs in the estimated numbers of
patients with psychiatric conditions they were seeing. 85%
were keen on sharing management of patients with mental
health services. Average confidence levels for diagnosis and
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management of depression and anxiety were good. GPs felt
less confident about psychosis, somatisation, eating and
personality disorders. Obstacles to GPs doing more mental
health work included time, cost, access to specialist services
and training. On balance, GPs viewed the present mental
health services as adequate.
Conclusions. GPs appeared prepared to do more mental
health work if the barriers of cost and time could be
overcome and they were provided with adequate education
and backup from specialised services.
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2. Confidence in diagnosing seven common psychiatric conditions, on
a five-point scale (1 not confident, 5 very confident). Good
confidence levels were shown for diagnosis of depression
(3.9±0.8) and anxiety (3.5±0.8), less so for schizophrenia and
bipolar disorder (3.0±0.8), alcohol/drug problems (3.1±0.9)
somatisation (2.6±1.0), eating (2.9±0.7) and personality
(2.4±0.9) disorders. For eating disorders, rural GPs were less
confident than urban GPs (mean confidence score 2.7 rural,
3.1 urban, t=2.44 df 97, p=0.02). There was a weak correlation
between length of time in practice and confidence in diagnosis
of schizophrenia (rho 0.27, p<0.01), somatisation (rho=0.29)
and personality disorders (rho=0.30, p<0.01 in both cases) but
no correlation for other conditions. Perhaps surprisingly,
confidence in diagnosing these conditions was not linked to
specialised training in psychiatry.
3. GP confidence for managing each condition was: depression
(3.8±0.9) anxiety (3.2±1.0), psychosis (2.4±1.2) alcohol/drug
(2.7±1.0) somatisation (2.3±1.2), eating (2.1±1.0) and
personality (2.1±1.0) disorders. Rural GPs were less
confident in the management of eating disorders than urban
GPs (2.7±0.7 versus 3.1±0.7, t=2.45, df 98, p=0.02).

Again, there was a weak correlation between length of
time in practice and confidence in the management of
schizophrenia (rho 0.23, p<0.05), somatisation (rho=0.27)
and personality disorders (rho=0.31, p<0.01 in both cases)
but no correlation for the other conditions. Once more,
confidence in managing these conditions was not linked to
specialised training in psychiatry.
Perspections of obstacles to GP management of mental
disorder. Responses were coded into eight categories
(Table 2). Total responses from the 100 GPs were 172, with
time/cost issues emerging as the major obstalces to primary
care psychiatry.

Table 2. Obstacles to GP management of mental disorders “What
obstacles do you see to your management of psychiatric
disorders?” (n=100; total responses = 172).

Obstacle Rural Urban Total
Time 33 25 58
Cost 16 18 34
Access 16 17 33
Training 19 10 29
Specialist treatment 3 6 9
Complexity of illness 2 4 6
Transport 2 1 3

Respondents were also asked which patient groups they
thought were ‘missing out’. Fourteen GPs listed people of
low socio-economic status and ten those who have a
significant disorder not categorised as a major mental
disorder. A range of other patients was listed less frequently.
Specific problems for rural GPs. Rural GPs were asked
what problems they encountered in providing mental health
services. Eleven listed limited time, ten poor liaison with
psychiatric services, seven difficulties in access to services, six
funding, five inadequate training of GPs.
Mental health service adequacy. Again a five-point scale
was used (1 not adequate, 3 adequate, 5 excellent) to assess
views on the adequacy of HealthCare Otago’s services.
Scores were: emergency response (3.7±1.2), prompt
assessment (3.1±1.4), follow-up after discharge (3.4±1.6),
written feedback (3.1±1.5) and communication (3.1±1.7).
There was an urban-rural difference in GP assessments of
crisis-emergency responses only. Urban GPs ranked this
aspect of the service statistically more highly than did rural
GPs (3.8 versus 3.4, t=2.41, df 95, p-0.02).
General practitioners’ recommendations for service
improvement. A number of comments (68 from the 100
responding GPs) were made under this category. Most

concerned funding for mental health. Sixteen wanted
improved liaison with mental health services. Five specified
more psychiatrists’ time and five counselling/social work.
Further education. Most (89/96, 92.7%) GPs said they
would welcome further education on treatment of
psychiatric disorders. Rural GPs said they would like
additional education for given psychiatric conditions:
schizophrenia (65% of respondents), depression (48%),
anxiety disorders (61%), alcohol and drugs (57%), eating
disorders (59%), somatisation disorders (72%) and
personality disorders (61%).

Discussion
Recent publications have documented how much psychiatric
illness is handled solely in the primary sector: estimates
range from 75 to 90%.9,14-18 GPs are often overlooked as
mental health providers and may not receive adequate
support from specialist services.9 The GPs in this study
confirmed a previous New Zealand report that they are keen
to be involved in the care of patients with psychiatric
disorders.8 We show that GPs have a reasonable level of
confidence in their diagnosis and management capabilities
for the common conditions such as depression and anxiety.
Their confidence was lower for somatistion, eating and
personality disorders.

The commonest reasons for referral of patients to
specialist psychiatric services included severity and non-
responsiveness of the condition; these results are very
similar to overseas reports.5,7 The higher rural referral rate
for Alcohol and Drug patients may reflect a view that
specific treatment services for these patients are not easy to
access by non-urban patients. Emerging from the referral
reasons data was the difficulty for mental health services in
the current New Zealand funding system. Twenty GPs
mentioned referring patients for counselling, apparently
not appreciating that the Mental Health services at
HealthCare Otago is not currently contracted to and does
not provide counselling for people other than those with
serious mental illness.

The major funding was the overwhelming recognition by
these GPs that they experienced real difficulty undertaking
mental health work because of the remuneration system.
Clearly, a review of the payment for GPs mental health work
is required. A further observation was the existence of a
small cohort of persons with serious and persistent mental
illness who were disabled to the extent of not being able to
manage their income to fund an on-going relationship with
a general practice. This is a group with high medical needs.
Overseas studies clearly identify persons with serious
psychiatric disorders as having poor physical health.19-23 This
may be because of life style issues or result directly from the
impact of their psychiatric illness on cognition or
motivation. In any case, they require the best of medical
care, which necessitates a working relationship with a trusted
GP for physical as well as mental health needs. Many GPs
carry mental health patients, receiving only the general
medical subsidy. This is unsatisfactory and unsustainable,
particularly as many of these consultations are difficult and
lengthy. A more cost-effective arrangement would ensure
that patients with major mental disorders living in the
community have free and adequate access to general practice
staff, who in turn have easy access to secondary specialist
support and advice. This is one aspect of closing the large
mental asylums, which has not been adequately addressed.

GPs who had received some specialised psychiatry training
were not more confident than others in their diagnostic and
management skills. This may be explained in the Gotland
study, where the benefits of an intense education programme
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did not last beyond three years.13 GPs in this survey had
received only a few months attachment to a mental health
service and usually this was many years earlier. Effective ways of
delivering focused education to busy GPs need to be developed.

There are several reasons to ensure a cooperative relationship
between the general practice and the secondary mental  health
sectors. Most important, however, is to ensure the skill base of
GPs so that they can easily recognise mental symptoms and
illnesses; this cannot happen when, for financial reasons, they
lose their patients to secondary services. A person with a mental
illness may present with problems possibly physical, possibly
mental, frequently both. These require a comprehensive
assessment, best undertaken by a trusted doctor who has close
liaison with a psychiatrist. At present, GPs are not effectively
utilised in this. Until structural funding arrangements are
resolved, it is not clear that the seriously mentally ill can be
confident of receiving high quality overall medical care. It
seems timely for the remuneration of GPs to be reviewed, in
the light of the needs of those living in the community with
serious mental illnesses. A number of official New Zealand
publications have commented on this matter recently.24-26 The
present survey suggests that there is a real desire in the primary
care sector to work with specialist mental health services to
secure a better health care for those with mental disorders.
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representatives who meet to discuss ways to improve communication and co-
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Tod, Rosa Walker, Herbert Wong, Robin Versteeg.
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A prospective study of immunisation for a cohort of children

Deborah McLeod, Research Manager; Lynn McBain, Senior Lecturer, General Practice Department, Wellington
School of Medicine, University of Otago; Trish Nydam, Immunisation Facilitator, Wellington General Practitioner
Network, Wellington.

Aims. To determine rates of immunisation by 24 months
of age, the number of times children were recalled and the
cost of immunisation for a cohort of children in general
practices in Wellington.
Methods. A prospective study of 979 children registered
with 27 general practices. Children in the cohort were
followed from 9-24 months old. Data collected included
immunisation status, the number of times children were
recalled and demographic data.
Results. At the end of the study period (when children
reached 24 months of age) 803 (82%) remained with the

Abstract

practices and 176 (18%) had left. At 24 months 724
(74%) of the total cohort and 685 (85.3%) of registered
children who stayed with the practice were fully
immunised for the early childhood vaccinations. 54% of
the cohort were fully immunised after a standard recall
process. The average cost per child immunised was
$13.33.
Conclusion. It is possible to achieve high rates of full
immunisation in children registered with a general
practice using an effective system of facilitation and
support.

NZ Med J 2001; 114: 291-4

In New Zealand children are immunised at a general
practice by the practice nurse. The general practice receives
a subsidy for the practice nurse’s salary and can claim an
immunisation benefit of $9.78 (GST exclusive) for every
child immunised. At six weeks, three months and five
months children receive hepatitis B, DTPH (diptheria,

tetanus, pertussis, Haemophilus influenzae Type B) and oral
polio vaccine and at fifteen months DTPH and measles,
mumps and rubella triple vaccine (MMR).

The Wellington General Practice (GP) Network was
established in 1994 by a group of GPs to facilitate the
development and maintenance of childhood immunisation
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registers in Wellington. The Network, funded by the Health
Funding Authority, currently consists of 91 GPs from 33
practices. A further six practices in the same geographical
area do not belong to the Network because they have few
registered children. The Network employs an Immunisation
Facilitator to provide assistance to practices to monitor
immunisations, set up and improve recall systems and audit
practices every six months. The facilitator also monitors the
cold chain and liaises with other child health providers. The
Wellington combined results are reported six monthly to the
Health Funding Authority. Largely as a result of the
activities of Immunisation Networks, Central region
immunisation rates are the highest in New Zealand.1

National immunisation targets set in 1995 by the Public
Health Commission were to achieve 85% coverage at age
two years by the year 1997 and 95% or more by the year
2000.2 This study explores the feasibility of this target, the
number of times children need to be recalled and the cost of
immunisation.

Method
This was a prospective cohort study of children registered with a general
practice in the Wellington GP Network. All 33 general practices in the
Wellington GP Network were invited to take part. Each practice printed
out a list of children, born between 1st January 1997 and 30th June 1997
and registered with the practices for their primary health care. A
registered patient was defined as one having three or more attendances in
the preceding two years or a direct request by the parent for the child to
be registered. A list of all children with birth dates over the same time
period who were not registered patients but who had attended the
practice at least once, was also recorded (‘casual patients’).

The immunisation status of children, as recorded in the practice
immunisation register was checked as they reached ages nine, fifteen and
24 months. For non-immunised children, this was checked again at 30
months. Gender, community service card (CSC) status of the family,
number of children and adults in the family was recorded for each child.
The number of consultations each child had with the GP until nine
months of age was recorded for children registered with eighteen
practices whose computerised systems allowed extraction of these data.

The number of times each child was recalled for the fifteen month
immunisation was tracked from the monthly recall lists generated by
each practice.

Data were collected by the immunisation facilitator who was the only
person in the study team who had access to children’s names. Data were
entered into a Microsoft Access database. Tests of significance were
performed in Epi Info version 6. The study was approved by the
Wellington Ethics Committee.

Results
Participating practices. 27 practices took part in the study.
Three practices were ineligible because they had no children
meeting the age criteria and three practices declined; two were
relocating and the other was changing computer systems.
Casual patients. At the beginning of the study practices
held information about 176 children who attended the
practices on a casual basis. Immunisation status was
infrequently recorded for casual patients. At 24 months four
children were recorded as fully immunised for the six week
immunisation, and three for each of the three, five month
and fifteen month immunisations.
Registered patients. The study cohort consisted of 979
children. At the end of the study period, when children
reached 24 months of age, 803 (82%) remained with the
practices and 176 (18%) had left. The profile of children is
shown in Table 1.
Immunisation Status of Registered Patients. At nine
months, 772 (96.1%) of the 803 registered children who stayed
with their practice throughout the study period had received
their six week vaccines, 768 (95.6%) the three month vaccines
and 745 (92.8%) the five month vaccines. By the time children
were fifteen months old, immunisation rates had increased
slightly such that 774 (96.4%) had received the six week

vaccines, 770 (95.9%) the three month vaccines and 753
(93.8%) the five month vaccines. At fifteen months of age, 369
(46%) children had received their fifteen month immunisation
and this had increased by 24 months to 690 (85.9%).

Immunisation status was unknown for 61% of the children
who had left the practice over the study period. When rates of
immunisation were considered for the entire cohort of 979
registered children at 24 months of age (including those who had
left the practice), 912 (93.2%) had received the six week vaccines,
901 (92.0%) the three month, 877 (89.6%) the five month and
748 (76.3%) their fifteen month vaccines. At 24 months, 724
(74%) of the total cohort and 685 (85.3%) of registered children
who stayed with the practice were fully immunised for all the
early childhood vaccinations. By 30 months a further 24 children
were recorded as immunised, representing 76.4% of the total
cohort and 88.3% of children who had stayed at the practice they
were registered with at the start of the study.

At age 24 months, 26 children were partially immunised,
that is they had received at least one of the fifteen month
vaccinations. In addition, a further 38 immunised children
(5.3% of immunised children) had received their fifteen
month immunisation as two vaccinations at different times.
Reasons for non-immunisation (Figure 1). The main
reason for non-immunisation for the six week, three month
and five month vaccinations was that parents had declined.
When registered children only were considered, the six week
immunisation was declined for eighteen (2.2%) children, the
three month for 20 (2.5%) children, the five month for 22
(2.7%) children and the fifteen month for 23 (2.9%) children.
Non-immunised children. Immunised, non-immunised
and children for whom immunisation had been declined
were compared (Table 1). There was a significant difference
between the three groups with respect to the number of
other children in the family (χ2=8.613, p=0.014) and the
CSC status of the family (χ2=6.47, p=0.040). There was no
significant difference in the number of consultations with
their GP from birth to nine months of age (χ2=2.628,
p=0.269), the number of adults in the family (χ2=0.679,
p=0.712) and gender of the child (χ2=6.67, p=0.154).
Recalls. Approximately 420 (54%) of fully immunised children
in the cohort were immunised routinely, that is immunised when
due either when consulting for another reason or after the
practice’s standard recall process. Of the remaining fully
immunised children, 144 (19%) were immunised after one
additional recall, 154 (20%) after two additional recalls, 40 (5%)
after three, ten (1%) after four and six (0.8%) after five or more.
The maximum number of recalls was seven. 124 (61%) of non-
immunised or declined children were recalled only once, 36
(18%) were recalled twice, 23 (11%) three times, eleven (5%)
four times and eleven (5%) five or more times. The maximum
number of recalls without immunisation, was nine.
Cost of Immunisation. The cost of the fifteen month
immunisation was estimated in 1996 New Zealand dollars
based on an earlier study of practices also from the
Wellington GP Network.3 In that study, the cost of a
routine immunisation was estimated at $8.60, an
immunisation with one recall $12.15 and the cost of each
additional recall, $3.55. Recalling children who were not
immunised or declined cost $3.55 each time they were
recalled.3 After deducting the practice nurse subsidy,
immunisation and recall cost the practices $10317.20.
Against this, practices could claim immunisation benefits of
$7569.72. The average cost of each immunisation for the
774 children who were immunised, was $13.33.

Discussion
Immunisation rates were high for children who stayed with
the same general practice throughout the study period. The
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main reason for non-immunisation for the six week, three
month and five month vaccinations was that parents declined
the immunisation. While no reason for non-immunisation
with the fifteen month vaccination was recorded for 43% of
the non-immunised children at 24 months (Figure 1), the
likely explanation is that immunisation was declined.
Declined immunisation has been identified as a barrier to
immunisation in other audits.4

Non-immunised, registered children in this cohort
(excluding children for whom immunisation had been
declined) were more likely to come from families holding a
CSC and with a higher mean number of children. Socio-
economic deprivation has been linked with low
immunisation rates in a number of studies both in New
Zealand5-7 and overseas.8

Immunisation rates calculated using the total number of
registered children in the cohort were lower because, despite
tracking children who had left the practices over the study
period, immunisation status was unknown for 61% of these
children. Since children from lower socio-economic groups
are at higher risk of non-immunisation and are more mobile,
the inability to track them between practices is a concern.

Immunisation status was unknown for most of the 176 casual
attenders. The author of a recent study of the pertussis
immunisation rate in New Zealand suggests that the structure of

the New Zealand primary care system, where children do not
have to register with a single provider, accounts in part for low
immunisation rates.9 If casually attending children are not
registered with any practice they will not be recalled for
immunisation. Opportunistic immunisation of children who are
casual attenders is limited because there is no standardised means
by which immunisation information can be shared between
providers. GPs have no way to find out the child’s immunisation
status if the caregiver does not know. It is in this context that a
national immunisation register based on the National Health
Index Number (NHI) would be valuable. National patient
registration with a nominated GP would also aid in the recall and
immunisation of children by establishing a process for consistent
transfer of notes.

A small group of children in our cohort were partially
immunised. The New Zealand Immunisation Handbook lists
a number of contra-indications to immunisation, including
acute illness or fever higher than 38ºC.10 Overseas studies
suggest that one of the greatest impediments to full
immunisation is misinterpretation of the contra-indications
for vaccination by health professionals.11 Children should not
be vaccinated during the course of a significant illness but this
does not include mild upper respiratory infections.12 Yet in a
recent Australian study, immunisation would be withheld
incorrectly by 43% of 301 GPs because of an upper
respiratory tract infection and by 50% because the child was
taking antibiotics.13 There are no New Zealand data regarding
reasons for partial immunisation but, anecdotally, health
professionals report parental choice as an important factor.

An earlier study highlighted the cost of children who
were recalled and never immunised.3 Children needing
frequent recall represent a considerable cost to practices.
In this cohort, 18% of children had moved between
practices during the study period. Many of these
children were recalled representing a cost to practices
which could not be offset by the immunisation subsidy
claimed after immunisation. Immunisation cost practices
more than the subsidy they received to provide the
service.

While general practice remains an effective avenue for the
delivery of early childhood immunisation, the increasing
fragmentation of primary health care and the difficulty
tracking children between practices represent major barriers

Figure 1. Reasons for non-immunisation amongst children aged 24
months who stayed with their general practitioner.
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Table 1. Profile of Children.

Gender* CSC*† Holders Mean Mean Mean number
Number of Number of of consults age
Adults* children* 0-9 months*
(standard
deviation)

Total registered children Female 463 (47%) 200 (20%) 1.79 0.90 5.08
(n=979) Male 504 (52%)

Children remaining with Female 377 (47%) 161 (20%) 1.81 0.94 5.05
the practice at 24 months Male 420 (52%)

(n=803)
Children who left the Female 86 (49%) 39 (22.2%) 1.61 0.69 NA
practice (n=176) Male 84 (48%)

Children who stayed with the Practice
Children fully immunised Female 312 (45.6%) 133 (19.3%) 1.81 (0.691) 0.90 (1.060) 5.13 (4.189)
at 24 months (n=685) Male 372 (54.4%)
Children not fully Female 51 (57%) 26 (28.9%) 1.85 (0.982) 1.30 (1.295) 4.56 (3.790)
immunised at 24 months Male 39 (43%) (data available for
(excluding decliners) 55 children)
(n=90)
Decliners (n=23) Female 14 (61%) 2 (8.7%) 1.68 (0.568) 0.65 (0.573) 4.5 (5.102)

Male 9 (39%) (data available for
18 children)

*CSC Data available for 964 children, gender for 967, number of adults in the family for 876 and the mean number of children in the family for 906. †Community Service
Card holding families. The Community Services Card is a means tested card for subsidised general practitioner visits.
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Background
To most people, the countryside is a place of recreation or
retirement where time stands still. The pleasant
surroundings seem to confirm the idea of a rural idyll.1

Watt, however, considers this to be a misjudgement,2 and
Paterson claims that rural communities with geographic,
professional and social isolation have high levels of
alcoholism, marriage breakdown and depression.3 This was
borne out by the study of Romans-Clarkson and colleagues
of urban and rural women in Otago.4 In this survey, more
rural than urban women reported alcohol related and
chronic health problems.

Rural communities are thus as much in need of specialist
services as the urban population. However, delivery of
modern, highly technical medicine to sparsely populated
rural areas is neither easy nor cheap.5 The provision of
specialist services in any community is dependent on the
skills and number of professional staff available.
Unfortunately, the rural areas are often unable to recruit and
retain professional staff. Professional and social isolation for
the doctor and the family, low income, lack of prior
exposure to rural practice and the lower intake of medical
students from rural areas are cited as the factors contributing
to this problem.6-10 In the case of rural psychiatric services,
the problem is further compounded by the chronic shortage
of psychiatrists in general throughout New Zealand. This
country is either not training enough psychiatrists or not
retaining them.

WONCA, the international working party on training for
rural practice, recommended substantial exposure of medical
students to rural practice in the medical school curriculum.11

It also recommended that the regional medical schools
should actively participate in the delivery of medical care in
their regions. The consensus document on the education
and support of rural general practitioners (GPs), which
emanated from the 1996 Glaxo-Wellcome conference on
rural general practice held in Wellington,12 has lent its
support to the above recommendations. Greater recruitment
and better retention of medical staff and improvement in the
quality of medical practice, it is claimed, will result from
bringing medical education into rural settings. A number of

psychiatrists have been actively involved in developing
innovative models for delivery of specialist psychiatric
services in rural Southland, Central Otago and Southern
Canterbury.13 The purpose of this article is to share our
experience and our thoughts on the future of specialist
psychiatric services in rural New Zealand. There is a
surprising dearth of professional literature addressing the
topic of developing rural psychiatric services (Dr Brian
Hodges – personal communication).

Experience in other countries
Our experience is, surely, not unique and therefore, it is
fitting to start with models reported in the world literature.
Bird and colleagues in their study of rural models for
integrating primary care and mental health services in USA
identified four models of integration: diversification, linkage,
referral and enhancement.14 Diversification involves general
practices hiring psychiatric staff. In the linkage model,
general practices provide room to community mental health
team staff (a model popular also in the UK). Enhancement
means improved training of GPs in recognition and
treatment of psychiatric problems. Referral is the traditional
method of providing off-site psychiatric consultation. Over
half of the providers in this study were community mental
health centres and most used a combination of these models.
Worley and Sloop reported the adaptation of PACT – the
Program for Assertive Community Treatment – a model of
service delivery in urban areas, for treating the mentally
unwell in rural areas.15 Their program is named ROADS
(Rural Outreach, Advocacy, and Direct Services) and
operates out of the Charleston Area Community Mental
Health Centre. The ROADS clinical team consists of two
community mental health nurses and one part-time
psychiatrist. The team spends three days a week ‘on the
road’ (seeing patients on established routes), and two days a
week are reserved for office work, staff meetings and other
liaison/case management activities. Such a non-traditional
approach, the authors say, requires clinicians who are not
office bound, are creative problem solvers, and are
compassionate yet professional. Freeman reported a case
study of mental health services in Mhala, a district of the
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to high rates of immunisation. The number of parents
declining to have their children immunised is also a barrier to
achieving high rates for children registered with a practice.
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Gazanku homeland in rural South Africa.16 In this model,
certain basic mental health functions (repeat prescriptions
for stable psychosis and epilepsy) were transferred from
itinerant community mental health nurses to general health
nurses. In Australia, telemedicine has become an integral
part of the South Australian Rural and Remote Mental
Health Service.17 The telepsychiatry service in Adelaide has
been operational since 1994.

Dunedin School of Medicine - Southern Health
joint initiative
The opportunity for developing this model arose
fortuitously in 1994 when Southland Hospital mental
health service was left with an inadequate number of
permanent psychiatrists. Consultant staff from Dunedin
provided once weekly cover for almost a year while the
crown health enterprise made efforts to recruit staff. All
they could get were short-term locums tenens from USA,
an arrangement lacking in continuity and consistency in
treatment approaches. The idea evolved of appointing two
senior lecturers, having their clinical base in Southland.
After much deliberation, three years’ funding for two
senior lecturer posts was provided by the Southland
Crown Health Enterprise. The rationale, strongly
supported by the funding authority, was that the two
academic posts would attract quality staff and serve as a
nucleus for a new multidisciplinary, academically sound
team. The model did prove its merit and Southern Health
was not only able to appoint two senior lecturers but it
also subsequently attracted two adult psychiatrists and a
child psychiatrist on long-term contracts.

The arrangement, however, was for a fixed three-year
term, ending in November 1999. This model, though
attractive, has its limitations. Lack of sustainable funding is
the first and foremost problem and scarcity of suitably
qualified psychiatrists is another. The training schemes run
by the Royal Australian and New Zealand College of
Psychiatrists (RANZCP) and funded by the Clinical
Training Agency produce so few psychiatrists that they
hardly meet the needs of larger urban centres. Therefore, it
is very unlikely that, in the foreseeable future, New Zealand
trained psychiatrists will meet the needs of the rural areas.

What are the alternatives?
Primary care model. This is the model the World Health
Organization has promoted for years, particularly in
developing countries. It is being discussed in many countries
with increased understanding of the high prevalence of, and
significant disability associated with, mental illness. Two
reports, one from the UK the other from Australia have
outlined ways in which the primary and secondary sectors
can work together:18 (Copies are available from the Royal
Australian and New Zealand College of Psychiatrists, 309 La
Trobe St Melbourne Vic. 3000, Australia).

Introduction of this model to New Zealand will require
firstly, recognition by funding agencies that psychiatric
consultation takes longer than the average GP consultation.
Therefore, a new system of remunerating GPs will be
needed if psychiatric patients are to be seen in GP surgeries.
Secondly, GPs will need more training and to cater for this,
diplomas in psychiatry, on par with DPM, RCP and RCS
(London) may have to be introduced under the aegis of
universities or RANZCP. Thirdly, consideration will have to
be given to the difficulty that rural areas are having in
recruiting and retaining GPs. Is it realistic to expect the
rural doctor (already straining under the load of medical
practice) to carry the burden of additional psychiatric care?

Practice nurses are another resource that is available in the
primary care system. They often lack knowledge and skills
and will need further training if they are to provide
psychiatric care to rural patients.
Central Otago community mental health team. In 1986, the
Southern Region planning committee visited Central Otago to
study the deficits in the health services. Prior to this, the GPs
provided mental health care for patients, referring to the base
hospital in Dunedin any cases beyond their competence. This
committee’s recommendations were implemented in May 1988
when a pilot scheme was launched to take mental health
services into the rural areas of Central Otago. We think this
was the first community mental health team to develop outside
the major urban areas. It started with two nurses and a
receptionist and has grown to its present strength of ten full
time positions. The model operating in Central Otago has
three tiers: the community mental health team, visiting
specialist clinics and telepsychiatry clinics.
The community mental health team, based in Clyde,
is a multidisciplinary team (psychiatric nurse, social
worker, occupational therapist, Maori mental health
worker, alcohol and drug counsellor, a half time clinical
psychologist and a forensic psychiatry nurse). Staff
members live locally and offer outpatient services, home
visits and out reach clinics in Wanaka, Upper Clutha,
Maniototo, Ranfurly, Naseby, Roxburgh and Millers
Flat. Their local knowledge is valuable. An out of hours
on-call service is provided for emergencies. Those
needing assessment for compulsory treatment are
transported by road to Dunedin. The team strives to
provide services available in metropolitan Dunedin.
Several psychoeducation/counselling groups are run at
the team base in Clyde including an anxiety/stress
management group, a social skills group, an art group
and a men’s group.
Specialist psychiatrists from Dunedin visit the community
team fortnightly. A community psychiatrist flies in for a day
to see new cases, review old ones and extend consultation /
liaison to local GPs and hospital staff. A child psychiatrist
from the youth and adolescent service visits monthly, as does
the psychogeriatrician. A psychiatrist from the alcohol and
drugs service runs a three monthly methadone clinic.
Telepsychiatry provides psychiatric services from a
distance.19 Initial apprehension that the technological
aspects would threaten people has not been borne out.20

To provide rapid specialist support to its outreach
clinics,  HealthCare Otago started to develop a
videoconference network in the mid 1990s. Equipment
was installed in 1995 but until recently was not widely
used. Taking advantage of already existing technology,
we have set up a fortnightly telemedicine clinic to review
old cases, as well as see new cases that require urgent
assessment. In the near future, we hope to extend its use
to case conferences,  consultation-liaison, family
conferences, training and public health education.

Conclusion
As noted recently by Dr Philips, president of the RANZCP,
“ both Australia and New Zealand have difficulty providing
high quality health services in rural and remote areas and
psychiatric services are particularly disadvantaged in a
number of areas”.21 To deal with this inequality, in Professor
John Cooper’s words, “different levels of resources and
personnel are needed for different settings”.22 The three-tier
model being used in Central Otago may serve the needs of
other remote and rural areas. Now that most mental illnesses
are managed in the community, thoughtful planning needs
to address the urban-rural service discrepancies. In this way,
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Pacificans are among the poorest and most marginalised
people of Aotearoa1 (New Zealand). Pacificans are the
descendants of Pacific Islanders living anywhere who
identify and acknowledge Pacificness through at least
language competency and Pacific cultural commitment.
They are disproportionately over represented among
labourers, hospital patients, justice institutions, disreputable
educational facilities, and the socio-economically deprived.1-4

From this marginal existence it is difficult to aspire to and
obtain the hardware necessary for good health.

Present resource allocations, though sufficient, have failed
to start a Pacificans’ march from the margin to a healthy
future. This paper provides a framework for the resolution
of the health maladies of Pacificans. This framework may
painlessly provide a model for a cultural democracy in the
multi-ethnic society of Aotearoa.

Health and Pacificans
The health status of Pacificans is below that of the average
Aotearoan.1,2 This is not surprising because the behavioural,
biochemical, economic and social risk factors of Pacificans are
higher than those of average Aotearoans. Smoking, triglyceride
levels, poor housing, unemployment, and numerous other
health risk factors are higher among Pacificans.1 Therefore,
Pacificans lead in many health outcomes like hypertension,
stroke, heart attacks, gout, obesity and diabetes.1 One would
expect that the health service utilisation rate would be higher
for Pacificans but, in fact, they use health services less than the
average Aotearoan.3-6  The Inverse Care Law for services
utilisation applies to Pacificans (Table 1). That is, services are
most available, accessible, affordable and acceptable to those
with the best health status but least to those with the most
health needs. Pacificans need to move from being a
marginalised group to a central place in Aotearoa society.7 This
paper will not dwell on re-stating and re-analysing the health
situations and needs of Pacificans but rather, will proceed to
articulate a vision of positioning Pacificans from the margin
while simultaneously improving their health.

Table 1. Inverse relationship of health need and health service
utilization among Pacific people in Aotearoa.1,2

Health Variables Pacificans Average
Aotearoan

Health Risks High Low
Rate of Morbidity High Low
Rate of Mortality High Low
Other Health Needs High Low
Health Service Low High
Access/Utilization

Pacific health up to 1999
Many expensive documents on Pacificans’ health needs in
Aotearoa have been produced.1,4,8 The rhetoric has been
consistent although whether appropriate and acceptable
participation of communities has occurred, is questionable.
Community manipulation, under the guise of community
consultation, has had Pacific communities rubber-stamping
directions rather than generating solutions. Token
Pacificans have been the conduit for this charade. The
health patterns and risk of communities have been
sufficiently delineated to conclude that there are:
• Disparities in health service and status between ethnic and

socio-economic groups in Aotearoa.1-4

• Pathways to resolve this health disparity within available
resources in Aotearoa.7,9

• Insufficient unselfish trained Pacific health leaders and
inadequate consensus to move Pacificans from their
marginal health state.2,7,8

• Inadequate political will and national resource allocation
to allow Pacificans to resolve their own health
problems.1,7,9

It is obvious that a new approach is essential with more
emphasis on equity, health promotion, cultural democracy
and community socio-economic development. The poor
health of Pacificans is not only a result of germs, diseases and
inadequate technology but is also due to systemic problems

the migration of people with mental illness away from their
community and family supports to the city services, will be
lessened.
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that deprive people at the margin of their entitlements. This is
as much due to the actions (or lack thereof) of elite
‘assimilated’ Pacificans as it is to non-Pacificans in Aotearoa.

The systemic problems of Pacificans vacillated between
assimilation, amalgamation and “wait-a-while-and-it-will-
go-away”.10 Assimilation was to change Pacificans to Pakeha
culture blending with selected Pacific traditional elements as
reflected by the Lower Hutt Syndrome “which was the
inability of European New Zealanders to recognise the
validity of island cultures.”10 Many Pacific elites have also
questioned the validity of their own cultures as they derive
status and livelihood from their increasing cultural
incompetence and the Pakeha vacillations.

A vision for healthy Pacificans
Many Pacific visions have ended up simply as rhetoric and
self-serving prophecies. Such a vision needs to be a
distillation of evidence and experience, and a vehicle for
Pacificans’ hope for a new reality. This new reality has to
include:
1.Pursuit and achievement of health equity. We have to

accept that equity, rather than equality will turn rhetoric
into reality and thus we would reduce health disparities in
Aotearoa.4 The resource allocation must be to those with
the most fundamental health needs according to income
level, educational attainment and ethnicity. Health gaps
are an indictment of our society and an intolerable
injustice.

2.Pursuit and achievement of access to preventive
health services. Greater than 90% of the health budget in
Aotearoa is spent on curative hospital services and
technology. A major shift to have 50% of the health
budget for preventive health services could reduce
preventable mortality and morbidity by up to 90%.2 For
Pacificans this would be the most efficient way to enhance
their contribution to the national economy through less
social costs and increased productivity.

3.Pursuit and achievement of access to better living
conditions. Personal health services are essential but are a
marginal contributor to improved health status.2

Experience in Britain showed that after 20 years of
universal access to health services, health disparities not
only persisted but increased. We must ensure not only
access to medical care but also a better standard of living
and an adequate disposable income.1,2,7,9

4.Appropriate leadership by Pacific health professionals.
The most pervasive risk factor for disease and injury
among Pacificans is poverty.1,7,9 The only way to launch
and sustain efforts to prevent diseases of poverty and to
promote health among the disadvantaged is to advocate at
government level. To ensure consistent pressure, Pacific
health professionals must take responsibility for this
advocacy, employing both technical and political skills
without fear. This must be part of Pacific health workers’
vision without “kisses to the Nederends”.10

Turning the vision to reality
There are avenues for turning the vision to reality, but most
Pacificans lack the necessary courage and conviction to move
against the status quo. Being policitically correct has been the
panacea for self-interest and camouflaging fear of both
Pacificans and non-Pacificans. It is now obvious that a new
cadre of health workers is needed to take Pacific health to a new
reality through:
1.Implementation of the primary health care approach.

This approach has been promoted for more than a decade
to address basic health needs with community

participation.2 It provides a tried alternative framework for
health service provision endorsed by the Aotearoa
government but is largely misunderstood and widely
confused with general practice. Primary health care
addresses health within the community realities of
affordability, acceptability and accessibility.2

2.Ethnic specific health services. Health and especially
primary health services need to be owned by communities.
A multicultural health service “systematically
disadvantage(s) those whose values do not most closely fit
with the dominant social norms.”11 Therefore,
community-based ethnic-specific services are the most
efficient strategy for primary health care (as with the
Langimalie Health Centre).12 Ethnic-specific health
services address the barriers resulting from differences in
culture and language and is consistent with the Pacificans’
desire for cultural democracy in Aotearoa.

3.Human resources development. The training of Pacific
doctors and nurses has been the main focus to date eg the
Maori and Pacific Admissions Scheme at the University of
Auckland. Other Pacific health professionals are notably
lacking eg physiotherapists, pharmacists, dental personnel,
nutritionists, health researchers, etc. More scholarships
and affirmative programmes should be made available in
these areas. The Pacific health content of various training
programmes must be increased. Any system which
marginalises and oppresses is not capable of empowering
people to relieve oppression. Therefore Pacificans have to
manage and direct the training, and thus the socialisation
processes, of future health workers for improvement of
Pacific health.

4.Appropriate use of Pacific health professionals.
Systems have a tendency to employ people who adhere to
the systemic line – which bureaucratises’ them. In
addition, Pacificans have been adopted by organisations as
the token Pacific representative and promoted them
beyond their level of competence thus decreasing their
effectiveness. This is the ‘Pone Syndrome’ wherein the
health worker becomes dependent and derives livelihood,
importance, and a false sense of security from the
employing organisation. Such a worker becomes fully
assimilated into the dominant culture of the bureaucracy.

5.Acculturation and re-acculturation of Pacific health
workers. This is an essential step in the provision of primary
health care and ethnic specific services. It is especially
important for Pacific health workers who have been
assimilated, have been ashamed of Pacificness, but have just
discovered the advantages of being a Pacifican. Recent
dialogue in “Pacific’s Health Drum” (a newsletter of Pasifika
Medical Association of New Zealand) has demonstrated the
dichotomy between the perspectives of ‘Pone Syndrome’
sufferers and a Pacificans perspective of advocacy for Pacific
health. The ‘Pone’ people derogatively labelled the process
“stirring” while non-sufferers called it “evidence-based
advocacy”.13,14 Such assimilated Pacificans need to develop an
understanding of their new Pacific culture. Cultural
indicators, like language, custom, etiquette and reciprocity,
can be used as measurable outcomes for re-acculturation to
Pacificness and the elimination of the Lower Hutt
Syndrome.10

6.Development of an intimate working relationship with
Pacific countries. This can be achieved through training
and worker exchanges. This is happening haphazardly but
needs to be built into foreign policy and career development
of all Pacific health workers in Aotearoa. This ethnic-
specific relationship with country of origin will enhance
self-esteem, cultural identity, and the health of Pacificans in
Aotearoa and the Pacific proper. Experiences from the
Pacific have been shown to be relevant in Aotearoa.15
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Understanding the role of sensory feedback in the human motor
control system. Paul R Davidson,1 Richard D Jones,1,2,3 Harsha R
Sirisena,1 John H Andreae.1 1Electrical and Electronic Engineering,
University of Canterbury, 2Medical Physics and Bioengineering,
Christchurch Hospital, 3Department of Medicine, Christchurch
School of Medicine, University of Otago, Christchurch.
Current theories of human voluntary motor control typically hypothesise
that the brain employs adaptive internal models of controlled processes. A
control system employing an internal model may be catergorised as
implementing some combination of feedforward and feedback control,
depending on the way it handles sensory feedback. An experiment was
carried out involving 20 normal adult subjects who performed a pursuit
random tracking task with a steering wheel for input. The target signal and
response cursor were displayed on a computer monitor (312 x 234 mm)
with an eye-to-screen distance of 130 cm. The target signal had a
bandwidth of 0.6 Hz and subjects were provided with an 8 s preview.
During learning the response cursor was periodically blanked, removing all
feedback about the external system (i.e. about the relationship between
hand motion and response cursor motion). Results showed a transfer of
learning from the unblanked runs to the blanked runs for a static nonlinear
system (linear trend RMS error F (1, 19) = 5.05, p = 0.037) thereby
demonstrating adaptive feedforward control in the nervous system. No
improvement in blanked performance was observed for subjects controlling
a dynamic linear system, suggesting a learning rate differential between
feedforward and feedback adaptive subsystems. The blanked response
trajectories exhibited unexpected attenuation of low frequencies which
remained despite extensive training. A computational motor control model

integrating feedback and feedforward control was implemented which
predicted the observed closed-loop and open-loop response trajectories.
This work supports the hypothesis that sensory feedback plays a dual role
in motor control:  directly correcting errors while tuning inverse models
that facilitate the accurate execution of fast open-loop movements.

OxLDL-induced apoptosis of human macrophages. Sarah Baird,1

Mark Hampton,2 Steven Gieseg.1 1Free Radical Biochemistry
Laboratory, Department of Zoology, University of Canterbury,
2Free Radical Research Laboratory, Christchurch School of
Medicine, Christchurch.
Oxidised low density lipoprotein (oxLDL) is thought to play a role in the
progression of atherosclerosis, inducing cell death in a wide range of cell
types in the plaque. These cells may primarily undergo apoptosis
(programmed cell death) rather than necrosis. The result is an acellular
lipid core, which may cause plaque instability and thrombosis. 7,8-
dihydroneopterin (78NP) is a pteridine produced by primate
macrophages upon stimulation with gamma interferon which acts as an
antioxidant, inhibiting damage to cells from free radicals. Its levels in the
plaque have been hypothesised to be in the high uM range. This study
examined whether 78NP could protect the human-derived monocytic
leukaemia cell line, THP-1, from damage caused by oxLDL.

LDL, isolated from human plasma was oxidised with CuSO4. The
oxLDL was incubated with THP-1 cells at concentrations between 0.5-
3mg/ml for up to 48 hours. OxLDL was able to reduce cell viability as
measured by MTT and trypan blue assays to 11% of control. These
levels of cell death were not lowered by even 200uM 78NP. Caspase
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7.Increase ownership of Aotearoa’s wealth. Much of
Pacifican’s health problem is generated by relative poverty.
Apart from the usual business development activities,
home ownership must be increased. This has been
achieved by some groups through communal mechanisms.
The Pacific churches must be organised to develop
business interests and economic investment eg in rental
housing, ownership of schools and other assets.

8.Appropriate resource allocation and use. The national
allocation for Pacific health is much less than the proportion
of Pacificans in Aotearoa. For 1998/99, this was about $14
million (<1% of the national health vote) for abut 7% of the
Aotearoa population. Once the allocation is made, Pacificans
need to ensure that this meagre amount is used efficiently.
Data for detailed analysis have not been found but room for
more efficient spending can be identified (eg in the Ministry
of Health spending on governance training in 1999). An
appropriate health information system is needed to track
health gains by service and cost centres. To date, too much
emphasis has been on prescriptiveness and process rather
than health outcomes.

9.Ethnic-specific data and information. This is essential to
effectively monitor and evaluate the ethnic-specific input
and efforts. As part of this, research by Pacificans must be
one strategy for information generation and empowerment.
Research is a tool for social justice16 especially when
generated by sensitive insider researchers17 using culturally
appropriate methods. Pacificans must be the custodians of
research, databases and information on Pacific health. The
ownership of these will result in better utilization of
resources, generation of appropriate questions and answers,
and community control of strategies for the future.

Conclusion
Sharing of a vision is for the purpose of forging a future.
There is a need for Pacificans to move forward coherently

and cohesively from a marginalised minority to being
central participants in nation building. Although health
resource allocation does not match population size,
efficiency and appropriate use of existing finance can
address many of the identified health needs. By working
together as Pacificans we shall turn such a vision into a
reality. Individuals alone will generate only more
bureaucratic rhetoric. Together, Pacificans can march from
being marginal to the healthy core of a culturally
democratic Aotearoa.
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analysis confirmed cell death was taking place mainly by the apoptotic
pathway and that 78NP had no protective effect.

Our study suggests that 78NP is not an anti-apoptotic agent and is
unable to protect cells from damage by the reactive oxygen species from
oxLDL. These findings may provide some explanation as to how plaque
cores develop even though 78NP, which under other conditions is able to
act as an antioxidant, is present.

Betaine metabolism in health and disease. WJ Dellow, Biochemistry
Unit, Canterbury Health Laboratories, Christchurch.
Previous investigations into glycine betaine (GB) metabolism in healthy
subjects suggest it is homoeostatically controlled. Type 1 and type 2
diabetic subjects showed a perturbation in GB metabolism, with
elevated urine clearance and plasma concentrations slightly (not
significantly) lower. Elevated GB excretion was shown to be associated
with plasma glucose and cardiovascular disease (CVD). We
hypothesised an association between GB and CVD, related to the
betaine-homocysteine methyltransferase (BHMT) substrate,
homocysteine (Hcy), an established CVD risk factor. BHMT utilises

GB in converting Hcy to methionine with the byproduct
dimethylglycine (DMG). Alterations in GB, a BHMT substrate may
elevate Hcy, increasing the risk of CVD. The relationship between Hcy
and circulating GB and DMG concentrations is unknown, largely due
to difficulties in measuring the betaine metabolites. We developed an
HPLC based method for the analysis of GB and DMG in plasma and
urine, and investigated the relationships between GB, DMG and Hcy in
CVD patients. Results show CVD patients have significantly elevated
plasma Hcy and DMG concentrations compared to normal subjects
(p<0.001, p<0.005 respectively). Univariate analysis identified significant
correlations between Hcy and plasma DMG (r=0.367, p<0.217), urine
DMG (r=0.367, p<0.05), and urine GB (r=0.409, p<0.001). Stepwise
multiple regression on measured variables showed plasma DMG and
urine GB as significant predictors of Hcy concentrations. We
hypothesise that plasma and urine DMG concentrations are elevated
through increased metabolism of BHMT as a consequence of CVD.
However, increased GB excretion can exacerbate the progression of
CVD by lowering substrated availability of BHMT in the liver, thereby
increasing circulating Hcy concentrations.


