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This Issue in the Journal 

Trends in major cardiovascular risk factors in Auckland, New Zealand: 1982 to 

2002–2003 

P Metcalf, R Scragg, D Schaaf, L Dyall, P Black, R Jackson 

This article reports trends in the major cardiovascular disease risk factor levels 
between 1982 and 2002-2003 from random samples of men and women living in 
Auckland. Systolic blood pressure and serum total cholesterol levels declined over 
this period. HDL-cholesterol levels continued to increase, as had the use of lipid 
lowering medications. However, the downwards trend in cigarette smoking appears to 
have halted, and the prevalence of overweight and obesity have increased 
dramatically.  

 

Incidence of stroke in women in Auckland, New Zealand. Ethnic trends over two 

decades: 1981–2003 

L Dyall, K Carter, R Bonita, C Anderson, V Feigin, N Kerse, P Brown; on behalf of 
the Auckland Regional Community Stroke Study (ARCOS) Study Group 

Between 1981 and 2003 the proportion of all women who have experienced stroke in 
Auckland has not changed markedly, but there are ethnic differences emerging which 
now have wide implications for future health policy and implementation. The rate of 
stroke for Māori women has not changed significantly over time—but for Pacific, 
Asian, and other women, stroke events have been increasing. Ethnic-specific stroke 
prevention, treatment, and rehabilitation programs as well as services oriented to meet 
the needs of older women (who have had a stroke and who may not be able to call 
upon their family/whānau for care and support) are needed. On average, Māori and 
Pacific women experience their stroke 10 to 15 years earlier than Europeans.  

 

Blood pressure prevalences and levels for a multicultural population in 

Auckland, New Zealand: results from the Diabetes, Heart and Health Survey 

2002/2003 

D Gentles, P Metcalf, L Dyall, R Scragg, P Black, D Schaaf, G Sundborn, R Jackson 

This survey examines blood pressure levels in Māori, Pacific, and European people 
aged 35 to 74 years. Approximately 1 in 3 Māori and Pacific people had raised blood 
pressure compared to 1 in 5 others. After also adjusting for body mass index, the 
higher raised blood pressure levels in Māori and Pacific people were no longer 
significant. Systolic blood pressure was higher for these groups: males, higher age, 
higher body mass index, those with no tertiary education, high cholesterol, high 
triglycerides, and those on current blood pressure-lowering medication. 
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Blood pressure changes over 7 years in a large workforce cohort in New Zealand 

P Metcalf, R Scragg, R Jackson 

This survey looked at factors that were associated with changes in blood pressure in 
adults over 7 years. Adults were 40 years or over at the baseline survey carried out in 
1988–1990. Participants were re-interviewed in 1995–1996. Overall, blood pressures 
increased between the two surveys. The two-thirds of participants whose blood 
pressure increased had (on average) lower baseline blood pressure levels, and were 
shorter compared to those whose blood pressure levels did not increase. Other factors 
associated with an increase in blood pressure over the 7 years were male gender, 
higher baseline weight and urinary albumin, having newly or previously diagnosed 
diabetes, and being on current blood pressure-lowering medication. 

 

Prognostic value of high-sensitivity C-reactive protein in patients with chronic 

heart failure 

C Xue, Y Feng, J Wo, Y Li 

The serum concentration of C-reactive protein (CRP) is mildly elevated in patients 
with chronic congestive heart failure (CHF). Standard assays for CRP lack the 
precision within the low reference range and thus cannot be used effectively for 
routine clinical risk prediction. In this study, serum high-sensitivity CRP (hsCRP) 
levels were measured in 128 patients with CHF as well as in 25 healthy control 
subjects. The results showed that hsCRP concentrations were elevated in patients with 
CHF and increased with severity of CHF. Thus hsCRP was an independent significant 
predictor of cardiac events in patients with CHF. 

 

The Bold Promise Project: a system change in primary care to support 

cardiovascular risk screening 

G Sinclair, A Kerr 

Although assessment and management of cardiovascular risk is an important health 
priority for New Zealand, there are presently few systems in primary care to support 
this process. To make a “bold promise’ to our patients—that no-one should be denied 
the best, most current, evidenced-based management for their individual 
cardiovascular risk level—this project set out to make a number of system changes in 
the general practice setting to screen and to track management of all eligible patients 
in a primary care population. In one year, 53.5% of the target population had 
undergone cardiovascular risk screening, and management data was available on 
around half of those at high risk, thus demonstrating a gap between best practice and 
actual management in this group. The system changes implemented in this project 
have increased primary care screening rates for cardiovascular risk, and will assist in 
targeting interventions to close the treatment gap.  
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Web-based assessment of cardiovascular disease risk in routine primary care 

practice in New Zealand: the first 18,000 patients (PREDICT CVD-1) 

L Bannink, S Wells, J Broad , T Riddell, R Jackson 

Current New Zealand guidelines recommend population-based cardiovascular risk 
screening targeting specific age, gender, and ethnic groups. Management of patients is 
then tailored according to their risk of a future heart attack or stroke. To assist general 
practitioners and practice nurses, a computerised decision support programme for 
assessing and managing CVD risk (PREDICT) has been developed and implemented 
in a large Auckland primary healthcare organisation. This paper describes the risk 
factor status of the first 18,000 patients who were assessed using this tool. 
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See-sawing cardiovascular risk factors: a call for action in 

New Zealand 

Harvey White 

Metcalf et al, in their article in this issue of the Journal on changes to cardiovascular 
risk factors,1 provide us with a rich database of changes in traditional risk factors from 
1982 in a European population in Auckland. Regrettably, however, there are no 
comparative data for Māori or for individuals >74 years of age—the two groups in 
which the greatest morbidity and mortality due to cardiovascular disease (e.g. heart 
attack and stroke) resides.2,3 

Clearly these data are of immense value and it is important that they be followed up 
with further reports. Furthermore, across New Zealand, similar data on rural 
communities as well as diverse socioeconomic and ethnic groups are needed—e.g. 
Pacific people (mostly of Samoan, Tongan, Niuean, or Cook Islands origin) and 
Indians from the Indian subcontinent. 

There is lots of good news. The systolic blood pressures fell and more patients with 
hypertension were treated. Cholesterol levels fell, HDL cholesterol levels rose, and 
more patients were on statins. Pleasingly there were increases in the number of young 
people reporting leisure-time physical activity. 

However there is also bad news in relation to smoking, obesity, and diabetes, which is 
concerning. Previous documented smoking trends over time have halted and it is 
notable, for example, that men aged 35–44 years have had no change in smoking rates 
(with 19% still smoking since 1986), and in women and men in other age groups 
(apart from 67–74 year olds) there has been little change from 1993–1994.  

Smoking regulations have proven to be very effective and we can do more. For 
instance, a recent Italian study showed a significant reduction in the numbers of 
admissions with heart attacks from a 5-month period before an introduction of a ban 
on smoking in all indoor public places compared to admissions 5 months after the 
ban.4 This equates to an 11% reduction in heart attacks by this simple measure to 
reduce passive smoking. The rate of fall in smoking rates levelling off, as shown by 
data from the Auckland study, calls for stronger measures to be taken in New 
Zealand—e.g. banning the sale of duty free cigarettes and completely banning 
smoking in public places.  

This is a long way from the current situation in New Zealand, and such an approach 
may appear draconian to many, but it may not appear so in the future. Even today, in 
the small Himalayan country of Bhutan, tobacco smoking and the sale of tobacco are 
completely banned. 

The Auckland study’s report on increasing obesity and diabetes trends are alarming; 
overall, since 1982, men increased their body mass index (BMI) by 6% and women 
by 9%. Indeed, approximately a quarter of men aged 45–54 years and women 55–74 
years are now obese (BMI>30). And the percentage of individuals that are overweight 
(BMI>25) or obese is now 71% for men and 57% for women.  
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Self-reported diabetes rates have more than doubled in men (2.1% to 4.5%) and gone 
up by 92% (2.5% to 4.8%) in women since the 1986 survey. These increases in 
obesity and diabetes may explain the worrying trends for increasing rates of 
cardiovascular disease that are now being seen in New Zealand.5 

The ratio of waist circumference to height is a strong predictor of intra-abdominal 
fat,6 and abdominal obesity is regarded as being a better predictor than overall obesity 
for the risk of cardiovascular disease and type 2 diabetes.7 Unfortunately waist 
circumference measurements were not measured in the current study and nor were 
risk factors reported in individuals under the age of 35 years.  

If we are really going to do something about prevention, we need to know what is 
going on in younger New Zealanders. Recent studies in US children and adolescents 
aged 2–19 years8 have shown increases in waist circumference from 1999–2004 of 
3.7 cm in both sexes. There has also been an increase in abdominal obesity (defined 
as >90th percentile value in 2000–2002) by 65.4% in boys (10.5% to 17.4%) and 
69.4% in girls (10.5% to 17.8%). Intuitively, although we don’t have the information, 
we can assume this is also happening in New Zealand. 

The current report also makes little of socioeconomic status. It is well known that 
socioeconomic status affects cardiovascular health.9 Although the comparative 
populations in the Auckland study had the same median socioeconomic status score of 
3 [on a scale of 1 (poorest) to 10 (richest)], it is possible that there have been dramatic 
changes within socioeconomic groups—e.g. cardiovascular risk improved in higher 
socioeconomic groups and become worse in lower socioeconomic groups. It would be 
interesting to see further analysis of these data, which could help targeting of 
prevention programs to groups likely to benefit most. 

The findings from this study by Metcalf et al are striking and require urgent action. It 
is imperative that a public health approach is taken to modify the effects of the current 
obesity epidemic.  

The use of prominent athletes to promote salads and healthy foods in fast food outlets, 
which also sell high fat and high calorie foods, will of course result in customers 
bypassing the salad bar and consuming the non-cardioprotective foods. Such brand 
endorsement by national icons is very reminiscent of the previous use of All Blacks 
and Olympic gold medallists in the 1960s to promote the sale of cigarettes.  

The athletes should not be blamed, but this advertising should stop. There should be 
restrictions on the availability of high sugar and high fat foods in schools and also 
restrictions on advertising promoting obesogenic diets. Action is needed now. 

Author information: Harvey D White, Professor and Director of Cardiovascular 
Research, Green Lane Cardiovascular Service, Auckland City Hospital, Auckland 

Correspondence: Professor Harvey D White, Director of Cardiovascular Research, 
Greenlane Cardiovascular Service, Auckland City Hospital, Auckland 1030. Fax: (09) 
630 9915; email: harveyw@adhb.govt.nz  
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Ethnic trends in stroke in New Zealand: closing the gaps or 

widening? 

John Fink 

The Auckland Regional Community Stroke (ARCOS) study provides important 
population-based data describing stroke in our community over a period of greater 
than 20 years. ARCOS consists of three high-quality stroke incidence and outcome 
studies conducted in 1981–1982, 1991–1992, and 2002–2003.1–4  

The mantra that stroke is the third leading cause of death in New Zealand (after 
ischaemic heart disease and all forms of cancer combined) and that it is the single 
most important cause of adult disability should, by now, be a familiar one. But among 
the vast amount of data generated from these studies, it is the comparisons between 
ethnic groups which stand out as a stark reminder of the disparities that exist in 
New Zealand.  

When data is age-standardised to the World Health Organization (WHO) world 
population, stroke incidence rates (first ever strokes) and stroke attack rates (any 
stroke event) are significantly higher among Māori, Pacific, and Asian/Other ethnic 
groups than for New Zealanders of European ethnicity.5,6 Indeed, the mean age of 
incidence of stroke is a full decade earlier for Pacific and Asian/Other ethnic groups 
than for those of European descent, and the mean age at stroke onset among Māori is 
a disturbingly young 60.7 years compared with 75.6 years among Europeans.5  

Stroke at a young age creates additional burdens on family/whānau and support 
systems. Earning capacity is lost for patients and, often, carers. Worse still, the fact 
that funding for and access to rehabilitation services in New Zealand is much more 
restricted for patients under 65 years of age than those 65 years of age or greater 
means that there is institutionalised bias against Māori and Pacific Island Stroke 
patients in our public health system. This requires redress with urgency.  

Stroke case fatality—the risk of death following stroke—does not differ significantly 
between ethnic groups (there is a trend for greater case fatality for Māori than other 
groups),5 but this lack of difference remains a cause for substantial concern given the 
magnitude of difference in the age of stroke victims.  

The paper presented in this issue of the Journal by Dyall et al7 concentrates on stroke 
among women. Women, as the paper points out, share a disproportionate amount of 
the stroke burden, primarily as a result of their greater life expectancy. There are some 
other important issues particular to women with stroke: they are more commonly in a 
caregiver role themselves and less often have a spouse who may assist them after 
stroke, meaning that the requirement for community resources is higher. However, the 
ethnic trends described for stroke among women are not substantially different to 
those for the population as a whole. 

The ethnic differences for stroke are stark, but are we “closing the gaps?” The 
ARCOS data which spans two decades clearly shows that we are not, and that the 
gaps are growing wider. While the standardised event ratio between 2002–2003 and 
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1981–1982 reduced by 19% among European New Zealanders (almost 1% per year), 
there was no change at all in stroke event rates among Māori—and the rates for 
Pacific people (mostly of Samoan, Tongan, Niuean, or Cook Islands origin) increased 
by a staggering 66% over the same time period!5  

While there are some methodological differences between the three studies, and major 
population changes due to immigration in the Auckland region which might result in 
some overestimate of the increase in stroke for Pacific people, the high quality of the 
data in all of the studies means the message remains a clear one.  

Trends to reduced stroke incidence over the last two decades have been recorded 
among European populations elsewhere,8,9 and are attributable to improved primary 
and secondary prevention of cardiovascular disease in these populations over the last 
20 years, particularly improved blood-pressure control, reduced cigarette smoking, 
lower cholesterol, and greater use of blood-pressure, antiplatelet, and cholesterol-
lowering medications.8 These health gains are not being achieved among Māori and 
Pacific people in New Zealand whose health status is additionally compromised by 
ongoing high rates of obesity and diabetes.5,8 

Demographic changes predict a 57% increase in stroke mortality in New Zealand 
from 1991 to 2011 if there is no change in stroke incidence or case fatality.10 There 
are signs that stroke incidence and fatality is reducing among New Zealand 
Europeans, although this is not yet sufficient to prevent an ongoing increase in stroke 
deaths and continued efforts to achieve further improvement are required.5,10 There 
has been some reduction in stroke case fatality among other ethnicities but stroke 
incidence is either unchanged (Māori) or worsening (Pacific).5,8 

Does this mean an epidemic of stroke among Māori and Pacific people will be seen in 
New Zealand over the decade ahead? The evidence suggests it will be seen, affecting 
both men and women, unless a reversal of the trends evident from the last two 
decades can be achieved through enlightened public health policy developments and 
urgent implementation of substantial and effective public health initiatives appropriate 
for all ethnicities. 
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Non-small cell lung cancer—time for optimism! 

Penny Bradbury  

The impact of non-small cell lung cancer (NSCLC) as a public health issue continues 
to increase worldwide, and in New Zealand there are unique challenges to face.  

Lung cancer is the leading cause of cancer-related death, and in New Zealand, the 
Māori population has the highest incidence of lung cancer in the world, which may 
not be accounted for by smoking alone.1 Internationally, there is more optimism about 
lung cancer therapy, as advances in the treatment of both early stage and advanced 
disease have led to improved quality of life and survival for patients with this 
common disease. But can patients and clinicians in New Zealand share in this 
optimism? 

Sasidharan et al, in this issue of the Journal (http://www.nzma.org.nz/journal/119-
1245/2310), review adjuvant chemotherapy for NSCLC from the New Zealand 
perspective. Initial trials of adjuvant or postoperative chemotherapy in NSCLC using 
older platinum-based combinations, failed to show a statistically significant benefit 
over surgery alone. Over the past 2 years, however, results from phase III randomised 
trials using modern chemotherapy regimens have demonstrated a significant overall 
survival benefit in favour of adjuvant chemotherapy, changing the management of 
early stage NSCLC in many countries.  

Adjuvant chemotherapy has made, and continues to make, a significant impact on 
cure rates in many cancers. As newer drugs are evaluated in early stage disease, 
benefits are being found in cancer types previously considered to be relatively chemo-
resistant. Patient selection remains a challenge, with the goal of identifying those who 
will benefit from adjuvant therapy, and those who may be cured by surgery alone.  

Before adopting new adjuvant strategies, it is important to critically review the 
evidence for the potential benefits and side effects. The latter is particularly true in 
NSCLC, where patients tend to be older, are recovering from major surgery, and 
frequently have additional comorbidities, all of which may impact on the tolerance of 
chemotherapy. Furthermore, while it would be desirable to adopt new treatments 
based on evidence of benefit alone, the reality of a public health system means that 
financial constraints must also be considered.  

As reviewed by Sasidharan et al, the prelude to recent positive trials came from a 
meta-analysis published in 1995 demonstrating a non-significant 5% survival 
advantage in patients treated with cisplatin-based chemotherapy.2 Since then, there 
have been 8 further randomised trials evaluating cisplatin-based chemotherapy 
regimens, 5 of which were negative and 3 positive (Table 1).  

Sasidharan et al summarise the results of recent randomised trials with absolute 
survival benefits ranging between 4.1–15% that are responsible for changing 
international opinion in favour of adjuvant chemotherapy in many countries. 
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Table 1 Recent phase III randomised trials of adjuvant cisplatin-based 

chemotherapy in NSCLC 
 

Trial Patient 

number 

Stage Treatment % OS 

5 years 

 

HR 

(95% CI) 

INT0115 
Keller et al. N Engl J Med 

2000;343 

488 II-IIIA XRT vs. 

XRT+CDDP/EP×4 

39 
33 

p=0.56 

0.93 
(0.74–1.18) 

ALPI 
Scagliotti et al. J Natl Cancer 

Inst 2003; 95 
 

1088 I-IIIA  

Observation ± XRT 

vs. MVP ×3 ± XRT 

Median survival 
(months) 

48 
55.2 

p=0.589 

0.96 
(0.81–1.13) 

BLT 
Waller et al. Eur J 

Cardiothorac Surg 2004;26 

381 I-III Observation 

vs. CDDP +a ×3 

60 
74 (2 years) 

p=0.90 

1.02 
(0.77–1.26) 

JCOG 9304 
Tada et al Lung Cancer 

2004;43 

119 IIIA 
(N2) 

Observation 

vs. CDDP/VIN ×3 

36.1 
28.2 

p=0.89 

 

IALT 
Arriagada et al, N Engl J Med 

2004;350 

1867 I-III Observation vs. 

CDDP + b ×3-4 
 

40.4 
44.5 

p≤0.03 

0.86 
(0.76–0.98 

CALGB 9633 
Strauss et al. [abs] J Clin 

Oncol 2006;24:7007 

344 IB Observation vs. 

CARB/PAC ×4 

57 
60 

p=0.32 

0.80 
(0.60–1.07) 

JBR10 
Winton et al. N Engl J Med 

2005;352 

482 IB-II Observation vs. 

CDDP/VNR ×4 

54 
69 

p=0.03 

0.69 
(0.52–0.91) 

ANITA 
Douillard et al. Lancer Oncol 

2006;7 

840 IB-III Observation vs. 

CDDP/VNR ×4 

Median survival 
(months) 

43.7 
65.7 

0.80 
(0.66–0.96) 

p=0.017 

CDDP=cisplatin; EP=Etoposide; XRT=radiation therapy; MVP + cisplatin/mitomycin/vindesine; VIN=vindesine; 

CARB=carboplatin; PAC=paclitaxel; VNR=vinorelbine., OS=overall survival; HR=hazard ratio aVindesine; 

mitomycin/ ifosfamide; mitomycin/ vinblastine; vinorelbine; etoposide. 

b
Vindesine, Vinblastine, Vinorelbine, or Etoposide. 

Source: Adapted from Visbal AL, Leighl NB, Feld R, Shepherd FA. Chest. 2005;128:2933–43 with permission. 

 

While these data are compelling, it is also important to account for negative trials of 
adjuvant chemotherapy in NSCLC that have been reported since the 1995 meta-
analysis (Table1). Specifically, four negative trials of adjuvant chemotherapy reported 
since 1995 have been criticised for small patient numbers, variable surgical results, 
inclusion of postoperative radiation therapy, failure to deliver the planned treatment, 
and use of first- or second-generation chemotherapy combinations.  

But one of the trials using a third-generation regimen, the Cancer and Leukaemia 
Group B (CALGB) 9633 trial, which recruited 344 patients with fully resected stage 
1b NSCLC, also failed to demonstrate a sustained benefit at 5 years in an updated 
analysis,3 despite initially positive results.4 Should these studies change opinion 
against adjuvant chemotherapy? 
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The CALGB 9633 trial recruited only stage IB disease. The trial had slow recruitment 
in the United States, and was discontinued prematurely after a planned interim 
analysis demonstrated an initial significant benefit. Thus, the trial was not adequately 
powered to demonstrate a small difference in this group with a better prognosis than 
expected in higher stages of disease.  

An unplanned sub-group analysis did demonstrate an overall survival benefit in 

patients with tumour ≥4cm in size so there may be subgroups of patients with stage 
1B NSCLC who benefit from adjuvant chemotherapy.3 But both the National Cancer 
Institute of Canada (NCIC) JBR10 trial of vinorelbine and cisplatin, and the 
confirmatory Adjuvant Navelbine International Trialist Association (ANITA) trial 
have demonstrated clear survival benefit in patients with resected 1B to 3A NSCLC.  

Subset analyses suggest the benefit is restricted to those with stage II and III 
NSCLC.5–6 A subsequent meta-analysis, which included data from the larger and 
more recent negative trials, also demonstrated a benefit with chemotherapy, including 
in stage IB (although not statistically significant).7 

Toxicity of treatment is an important consideration and failure to be able to administer 
chemotherapy with older regimens has been blamed for negative trial results in the 
past. In the NCIC JBR10 and ANITA trials, patients had good performance status (0 
and 1). Despite this, only 50% of patients completed planned treatment in the NCIC 
JBR10 trial. However, as discussed by Sashidaran et al, with modern supportive 
measures these trials demonstrated it was possible to deliver adjuvant treatment, 
although it is a reminder that careful patient selection is required.  

NSCLC commonly presents in older age groups, and tolerance to chemotherapy does 
decrease with age; however, a subgroup analysis from the NCIC JBR10 trial indicated 
the elderly had equal benefit from treatment so age alone should not be considered a 
contraindication to treatment.8 

Sadhitaran et al have estimated the cost of adopting this new treatment in New 
Zealand would be <1 million dollars a year. A cost-effectiveness analysis based on 
data from the NCIC JBR10 trial determined the incremental cost-effectiveness ratio of 
adjuvant cisplatin and vinorelbine was Canadian$6,625 per life-year gained.9 This is 
highly cost-effective, and compares favourably with other funded treatments, for 
example adjuvant paclitaxel in node-positive breast cancer with a cost-effectiveness 
ratio of 7,715 Euros (2000) per life-year gained.10 

In summary, despite 4 decades of negative trials of adjuvant lung cancer 
chemotherapy, use of a third-generation regimen as adjuvant chemotherapy in fully 
resected NSCLC can yield an overall survival improvement that even outranks 
adjuvant chemotherapy in breast and colon cancer in which adjuvant chemotherapy is 
an established management tool. Furthermore, with carefully selected patients, 
treatment can be delivered safely, and is highly cost-effective.  

Unfortunately, however, adjuvant chemotherapy for NSCLC cannot be administered 
in New Zealand currently due to funding restrictions imposed on the use of 
vinorelbine. 

Internationally, there is optimism that an impact can be made on the prognosis of this 
common disease, but it is questionable whether New Zealand can share in this. Over 
the past 2 years alone, this Journal has published research on the toll of lung cancer in 
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the Māori and poorer socioeconomic groups; the low rate of referral of patients with 
advanced disease for chemotherapy, and (in this issue) a review of a potentially 
curative treatment that cannot be delivered due to current funding restrictions.1,11 

An application for the funding of adjuvant chemotherapy in NSCLC has been made to 
the Pharmacology and Therapeutic Advisory Committee 
(http://www.pharmac.govt.nz/ptac.asp) and this potentially curative treatment will 
hopefully be made available for patients in New Zealand. But past history has 
demonstrated that long periods of time can elapse between approval of a new 
treatment and its availability in the clinic. In addition, ongoing commitment to well-
funded primary prevention strategies and research into the causes behind the high 
incidence of lung cancer in the Māori population are needed.  

In recent months, there has been a public debate about funding for new treatments in 
cancer, but advances in lung cancer treatment appear to have slipped under the public 
radar. A greater focus on this disease is required to ensure that patients with lung 
cancer within New Zealand are no longer disadvantaged. 
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Trends in major cardiovascular risk factors in Auckland, 

New Zealand: 1982 to 2002-2003 

Patricia Metcalf, Robert Scragg, David Schaaf, Lorna Dyall, Peter Black, 
Rod Jackson 

Abstract 

Aim To describe recent trends in cardiovascular risk factors between 1982 and 2002–
2003 in Auckland, New Zealand. 

Methods Data on non-Māori and non-Pacific adults aged 35–74 years were derived 
from four population-based surveys carried out in 1982, 1986–88, 1993–94, and 
2002–3 using similar protocols. 

Results Systolic blood pressure levels continue to decline since the 1982 survey, 
together with a reduction in the proportion of people with raised blood pressure who 
were untreated. The downwards trend in cigarette smoking observed between 1982 
and 1993–94 appears to have halted. Serum total cholesterol declined from 6.18 
mmol/L in 1982 to 5.62 mmol/L in 2002–3 in men; and from 6.26 mmol/L in 1982 to 
5.37 mmol/L in 2002–3 in women. HDL-cholesterol levels continued to rise over this 
time period. Use of lipid lowering medications increased from 0% in the 1982 and 
1986–88 studies to 1.3% in men and 2.6% in women in the 1993–4 survey, and to 
6.3% in men and 2.7% in women in the 2002-3 survey. The age-standardised mean 
body mass index increased from 25.6 (25.4–25.8) kg/m2 in 1982 to 27.2 (26.9–27.6) 
kg/m2 in 2002–3 in men; and from 24.5 (24.2–24.9) kg/m2 in 1982 to 26.6 (26.2–
27.0) kg/m2 in women in 2002–3. The prevalence of overweight and obese people 
increased from 52.8% (49.7–55.9) to 70.9% (67.7–74.1) in men and from 36.5% 
(32.5–40.5) to 57.0% (53.4–60.6) in women.  

Conclusions Trends in systolic blood pressure, raised blood pressure, serum 
cholesterol, HDL-cholesterol levels, and use of antihypertensive and cholesterol-
lowering drug use in non-Māori and non-Pacific adult Aucklanders between 1982 to 
2002–04 have been favourable. However, these favourable trends were, in part, 
counterbalanced by less favourable trends in body mass index, obesity, and cigarette-
smoking. These findings suggest that the decline in cardiovascular mortality rates in 
New Zealand over the past 35 years may not be sustained.  

Coronary heart disease, other diseases of the heart, and cerebrovascular disease are 
the leading causes of death in New Zealand.1 The death rates for coronary heart 
disease and stroke have been declining since the 1970s.2 Part of this decline is 
attributed to reductions in cardiovascular disease risk factor levels and increased 
treatment.3 

Three previous cross-sectional surveys (the 1982 Auckland Risk Factor Study, the 
1986-1988 Heart Study, and the 1993–1994 Auckland Heart and Health Study) 
conducted in the Auckland area measured cardiovascular risk factors and described 
their trends over time in non-Māori and non-Pacific people.3–5 These studies 
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demonstrated a decline in the prevalence of untreated and under treated raised blood 
pressure,3 together with a decrease in blood pressure levels. The reduction in mean 
blood pressure levels was not explained by increased drug treatment, but may have 
been due to increased leisure time physical activity.6 These studies also showed a 
clear reduction in the prevalence of self-reported cigarette smoking, and mean serum 
total cholesterol levels in Aucklanders aged 35–64 years.5 

This report updates these previous surveys and describes the trends in cardiovascular 
disease risk factor levels from 1982 to 2002-2003 in Auckland. 

Methods 

Three cross-sectional surveys measuring cardiovascular risk factors have been undertaken in the 
Auckland metropolitan area since 1982 as part of the World Health Organization MONICA project. 
The methodology has been fully described elsewhere.4,5 The initial study was the 1982 Auckland Risk 
Factor Study involving 1568 people aged 35 to 64 years.  

In 1986–88, 888 people aged 35–64 years participated in the Auckland Heart Study; and in 1993–94, 
1893 people aged 35–74 years were involved in the Auckland Heart and Health Study. In each survey, 
age- and gender-stratified random samples were selected from the Auckland general electoral rolls. 
Response rates in these three studies were between 72% and 85%. Māori were excluded because 
approximately half were enrolled on the Māori electoral roll and those on the general roll were not 
considered to be representative of all Māori. Other non-Europeans were excluded from the analyses 
because of small numbers and concern regarding their incomplete electoral roll registration. 

The fourth study, the Auckland Diabetes, Heart and Health Survey, was carried out between December 
2001 and November 2003. Adults aged 35–74 years were recruited from 2 sampling frames: one was a 
cluster sample where random starting point addresses were obtained from Statistics New Zealand and 
the probability of selection was proportional to the number of people living in that mesh block 
(response rate 61.3%); and the other was a random sample taken from the November 2000 Auckland 
electoral rolls stratified into 5-year age bands and included all people living in the Auckland area, but 
excluding Franklin and Rodney (response rate 60%).  

Out of the 2024 non-Māori and non-Pacific participants interviewed, 942 were from the cluster sample, 
and 1082 were from the electoral roll. Māori and Pacific participants were not included in this report 
because there is no historical data to compare them to. However, the data collected will provide 
baseline data for future surveys.  

Ethical Committee approval was obtained from the Auckland Ethics Committees. Similar standardised 
data collection methods were used in all four surveys. In the first three surveys, interviews were carried 
out at central study centres. In the fourth survey, interviews were carried out in halls or clinics close to 
participant’s homes.  

Personnel were trained in the administration of the questionnaires and in taking blood pressure and 
other measurements. In the first three surveys, blood pressure was measured twice (5 minutes apart) 
with regularly calibrated Hawksley random zero sphygmomanometers, and in the fourth survey, 
Omron-Hem-706 oscillometric blood pressure pulse monitors were used. The Omron monitor read 1.74 
mmHg (p=0.04) higher for systolic and 1.26 mmHg higher for diastolic blood pressure (p=0.04) than 
the random zero sphygmomanometer in a group of 237 people.  

The data have not been adjusted for this difference, so results will be conservative. Correlations 
between the two monitors were 0.76 for systolic and 0.82 for diastolic blood pressure levels. Normal 
and obese cuff sizes were used in all of the studies. 

A person was arbitrarily classified as having raised blood pressure if the mean of the two measured 
blood pressures was >150 mmHg systolic or >90 mmHg diastolic, or if they reported taking medication 
for raised blood pressure.  
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As done previously,6 the population prevalence of raised blood pressure was calculated by classifying 
the population into four groups based on blood pressure levels and use of blood pressure lowering 
medication: 

• Blood pressure >150/90 mmHg and on no medication. 

• On blood pressure lowering medication with a blood pressure >150/90 mmHg. 

• On blood pressure lowering medication with a blood pressure ≤150/90 mmHg. 

• Blood pressure ≤150/90 mmHg on no blood pressure lowering medication. 

Serum cholesterol was measured using the enzymatic methods of Allain et al,7 and HDL-cholesterol 
was measured using after precipitation of apolipoprotein B-containing lipoproteins with magnesium 
phosphate8 in the first three surveys and using a combination of a polyion and a divalent cation (Roche) 
in the last survey. The latter directly measures HDL-cholesterol and has been shown to estimate levels 
0.1 mmol/L higher than for HDL-cholesterol measured by precipitation.9 Results have not been 
adjusted to take account of these differences.  

At the time of the 1986–88 survey, it became apparent that the 1982 cholesterol results were 
consistently lower than expected, based on the 1986–88 results. As described elsewhere, repeat 
measurement of 200 frozen 1982 serum samples were carried out and the 1982 results have been 
adjusted using the equation: 0.1352892 + (1.061393 * crude value).3,5  

Cigarette smoking status was self-reported by the participant using similar questions in all four surveys. 
The 5-year risks of cardiovascular disease were calculated according to the New Zealand Guidelines 
Group10 for the 2002–3 survey as not all the required risk factor levels were measured in earlier 
surveys. 

Weight and height were measured to the nearest 0.1 kg and 0.5 cm, respectively. Body mass index 
(BMI) was calculated as weight (in kg) divided by the square of height (in m). Obesity was defined as a 
body mass index >30 kg/m2, and overweight as a body mass index between >25 and 30 kg/m2. 

Participant data from the most recent survey were weighted according to the sampling frame that they 
were obtained from and means, standard errors and prevalences calculated using dual frame sampling 
methodology.11–13  

SAS survey procedures (SURVEYMEANS, SURVEYREG, and SURVEYFREQ) were used to 
calculate weighted means, adjusted means and percentages.14 To make comparisons between the four 
surveys, means and prevalence estimates were then directly age standardised to the 1986 New Zealand 
population after taking into account the sample design, and 95% confidence intervals calculated using 
standard methods. 

Results 

Mean systolic and diastolic blood pressure levels for the four surveys in men and 
women by age groups are reported in Table 1. In the fourth survey, one person was 
excluded due to missing blood pressure measurements and four were excluded as they 
were outside the age range, thus leaving 2019. 

Figures 1 and 2 show that, in general, in both men and women, there was a 
downwards trend in systolic blood pressure levels between 1982 and 2002–03 in all 
age groups. 

For diastolic blood pressure, levels decreased in both men and women between 1982 
and 1993–94, but have since remained approximately stable. 
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Table 1. Mean (SE) systolic and diastolic blood pressure of 2019 participants by 

age group and gender in the periods of the four surveys (with 95% confidence 

intervals) 
 

Systolic blood pressure (mmHg) 

Men 

Age group (years) 35–44 45–54 55–64 65–74 

1982 126.6 
(124.7–128.4) 

132.9 
(131.3–134.5) 

139.9 
(137.9–141.9) 

– 
 

1986–8  124.9 
(122.6–127.5) 

128.2 
(126.0–130.4) 

137.8 
(135.5–140.1) 

– 
 

1993–4 121.5 
(119.7–123.3) 

124.2 
(122.1–126.3) 

135.8 
(133.5–138.1) 

143.8 
(142.0–145.8) 

2002–2003 118.6 
(116.7–120.4) 

123.9 
(121.7–126.2) 

130.9 
(128.5–133.4) 

141.2 
(138.0–144.3) 

Women 

1982 117.9 
(115.9–119.9) 

125.8 
(123.3–128.3) 

137.8 
(135.1–140.5) 

– 
 

1986–8  117.0 
(117.7–122.3) 

128.7 
(124.7–132.4) 

139.0 
(136.1–141.9) 

– 
 

1993–4 111.3 
(109.5–113.1) 

123.8 
(121.6–126.0) 

135.2 
(135.2–137.7) 

144.9 
(143.2–146.7) 

2002–2003 105.1 
(103.5–106.8) 

116.0 
(113.7–118.3) 

122.5 
(120.1–124.9) 

133.1 
(130.4–135.8) 

Diastolic blood pressure (mmHg) 

Men 

1982 79.5 
(78.0–81.0) 

83.8 
(82.7–84.9) 

83.5 
(82.3–84.7) 

– 
 

1986–8 81.5 
(79.5–82.5) 

81.1 
(79.7–82.5) 

82.2 
(80.8–83.6) 

– 
 

1993–4 73.3 
(71.8–74.8) 

75.4 
(74.0–76.8) 

76.8 
(75.4–78.2) 

73.5 
(72.4–74.8) 

2002–2003 75.9 
(74.7–77.1) 

78.4 
77.1–79.7) 

79.2 
(77.8–80.6) 

78.9 
(77.4–80.4) 

Women 

1982 74.0 
(72.6–75.4) 

78.5 
(76.9–80.1) 

81.5 
(79.8–83.2) 

– 
 

1986–8 75.5 
(72.5–78.5) 

79.3 
(77.1–81.5) 

81.3 
(79.6–83.0) 

– 
 

1993–4 67.1 
(65.6–68.6) 

73.8 
(72.3–75.3) 

73.2 
(71.7–74.7) 

74.4 
(73.3–75.4) 

2002–2003 70.4 
(69.3–71.5) 

74.1 
(72.8–75.3) 

73.8 
(72.6–75.0) 

73.2 
(71.9–74.5) 

 

To examine time trends in the prevalence of raised blood pressure, the following 
analyses were restricted to participants aged 35–64 years and prevalence estimates 
were directly age-standardized to the 1986 New Zealand census population. 

Table 2 shows the prevalence of raised blood pressure by treatment category and by 
gender for the 1982, 1986-88, 1993-94, and 2002–2003 studies. The proportion of 
people with untreated blood pressure levels >150/90 mmHg fell by more than 83% in 
men and women between 1982 and 2002–03. The total proportion of people with 
blood pressure levels <150/90 increased by approximately 20% over the period. 
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Figure 1. Trends in systolic and diastolic blood pressure in men by age group  
 

 

 

Figure 2. Trends in systolic and diastolic blood pressure in women by age group  
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The percentage of people on treatment with blood pressure >150/90 mmHg also 
declined over the 20-year period, particularly in women. The proportion of men and 
women with treated blood pressure below 150/90 mmHg increased over the period, 
particularly in men. There was a small increase in the total prevalence of treatment in 
men and a small decrease in women. 

 

Table 2. Age standardised† percentage (95% confidence interval) of raised blood 

pressure among Europeans by gender for the four surveys 
 

Men 1982 1986–88 1993–94 2002–03 

Number 1019 537 712 997 

1. BP >150/90, no Rx 20.0 
(17.54–22.5) 

20.2 
(16.8–23.6) 

10.6 
(8.3–12.9) 

3.3 
(2.0–4.6) 

2. BP >150/90, on Rx 4.7 
(3.4–6.0) 

3.1 
(1.6–4.6) 

2.6 
(1.4–3.8) 

3.0 
(1.8–4.2) 

3. BP <150/90, on Rx 3.5 
(2.4–4.6) 

4.6 
(2.8–6.4) 

5.0 
(3.4–6.6) 

7.8 
(5.9–9.7) 

Total on Rx 8.3 
(6.6–10.0) 

7.8 
(5.5–10.1) 

7.6 
(5.7–9.5) 

10.8 
(8.6–9.5) 

4. BP <150/90, no Rx 71.7 
(68.9–74.5) 

2.1 
(68.3–76.0) 

81.8 
(79.0–84.6) 

85.8 
(83.3–88.3) 

 

Women 1982 1986–88 1993–94 2002–03 

Number 569 361 685 1022 

1. BP >150/90, no Rx 12.4 
(9.7–15.1) 

12.6 
(9.2–16.0) 

6.8 
(4.9–8.7) 

0.9 
(0.2–1.6) 

2. BP >150/90, on Rx 4.6 
(2.9–6.3) 

5.3 
(3.0–7.6) 

2.3 
(1.2–3.4) 

1.9 
(0.9–2.9) 

3. BP <150/90, on Rx 7.0 
(4.9–9.1) 

5.8 
(3.4–8.2) 

6.1 
(4.3–7.9) 

7.4 
(5.5–9.3) 

Total on Rx 11.6 
(9.0–14.2) 

11.1 
(7.9–14.3) 

8.4 
(6.3–10.5) 

9.3 
(7.2–11.4) 

4. BP <150/90, no Rx 76.0 
(72.5–79.5) 

76.3 
(71.9–80.7) 

84.8 
(82.1–87.5) 

89.8 
(87.6–92.0) 

BP=blood pressure; †Directly age-standardised to the 1986 New Zealand population; Rx=treatment. 

 

Trends in mean lipid levels and lipid-lowering medication use in men and women by 
age group and study year are shown in Table 3. In every age group for men and 
women, serum cholesterol levels declined from 1982 to 2002–3, together with a 
generally increasing trend in levels of HDL-cholesterol and an approximately 
decreasing trend in the cholesterol to HDL ratio. There was also a general trend of 
increasing use of lipid-lowering medications over time and with increasing age. 
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Table 3. Trends in mean (SE) levels of lipids and lipid-lowering medication use 

in Auckland men and women by age group in 1982, 1986–8, 1993–4, and 2002–3 
 

Men 35–44 45–54 55–64 65–74 

Total cholesterol (mmol/L) 

1982 
1986–8 
1993–4 
2002–3 

6.09 (0.070) 
6.06 (0.108) 
5.58 (0.066) 
5.57 (0.068) 

6.26 (0.050) 
6.10 (0.081) 
5.86 (0.066) 
5.64 (0.066) 

6.27 (0.054) 
6.29 (0.076) 
5.83 (0.063) 
5.62 (0.067) 

– 
– 

5.61 (0.064) 
5.37 (0.066) 

HDL-cholesterol (mmol/L) 

1982 
1986–8 
1993–4 
2002–3 

0.98 (0.020) 
1.25 (0.031) 
1.09 (0.020) 
1.28 (0.022) 

1.00 (0.014) 
1.25 (0.023) 
1.09 (0.020) 
1.28 (0.022) 

1.00 (0.015) 
1.26 (0.022) 
1.13 (0.019) 
1.36 (0.022) 

– 
– 

1.09 (0.019) 
1.40 (0.022) 

Cholesterol /HDL 

1982 
1986–8 
1993–4 
2002–3 

6.44 (0.146) 
5.27 (0.156) 
5.43 (0.115) 
4.60 (0.080) 

6.58 (0.106) 
5.11 (0.117) 
5.72 (0.114 
4.61 (0.078) 

6.70 (0.112) 
5.31 (0.109) 
5.52 (0.109) 
4.36 (0.079) 

– 
– 

5.53 (0.111) 
4.05 (0.078) 

Triglycerides (mmol/L)† 

2002-3 1.92 (0.089) 1.65 (0.086) 1.64 (0.088) 1.48 (0.090) 

Lipid-lowering medications 

1982 & 1986–8 
1993–4 
2002–3 

0.0% 
0.0% 
3.8% 

0.0% 
1.3% 
7.1% 

0.0% 
3.2% 
9.4% 

– 
2.0% 

19.8% 

 

Women 35–44 45–54 55–64 65–74 

Total cholesterol (mmol/L) 

1982 
1986–8 
1993–4 
2002–3 

5.72 (0.074) 
5.59 (0.205) 
5.25 (0.071) 
4.95 (0.060) 

6.48 (0.077) 
6.37 (0.120) 
5.59 (0.067) 
5.50 (0.060) 

6.90 (0.081) 
6.98 (0.088) 
6.17 (0.068) 
5.92 (0.058) 

– 
– 

6.36 (0.065) 
5.96 (0.062) 

HDL-cholesterol (mmol/L) 

1982 
1986–8 
1993–4 
2002–3 

1.21 (0.021) 
1.50 (0.072) 
1.37 (0.025) 
1.52 (0.025) 

1.27 (0.022) 
1.60 (0.039) 
1.43 (0.024) 
1.60 (0.025) 

1.16 (0.023) 
1.59 (0.028) 
1.40 (0.024) 
1.66 (0.024) 

– 
– 

1.37 (0.023) 
1.66 (0.026) 

Cholesterol /HDL 

1982 
1986–8 
1993–4 
2002–3 

4.97 (0.105) 
3.84 (0.254) 
4.01 (0.108) 
3.40 (0.065) 

5.35 (0.111) 
4.21 (0.137) 
4.18 (0.102) 
3.61 (0.065) 

6.20 (0.120) 
4.66 (0.100 
4.84 (0.102) 
3.73 (0.063) 

– 
– 

4.99 (0.099) 
3.81 (0.067) 

Triglycerides (mmol/L)† 

2002-3 1.01 (0.046) 1.23 (0.046) 1.37 (0.045) 1.53 (0.047) 

Lipid-lowering medications 

1982 & 1986–8 
1993–4 
2002–3 

0.0% 
1.9% 
0.0% 

0.0% 
0.9% 
1.6% 

0.0% 
5.5% 
7.9% 

– 
2.0% 

15.3% 

†Fasting triglycerides not measured in the previous surveys. 
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Table 4 shows trends in mean levels of body mass index (and Figure 3), weight, 
height and prevalences of overweight and obesity by age group and year in men and 
women. Mean body mass index and weight show increasing trends over the studies. 
Mean height remained approximately constant across all surveys. In 1982, 
approximately 52.8% of men and 36.5% of women were overweight or obese; 
whereas in the 2002–3 survey, 70.9% of men and 57.0% of women were in these 
latter categories. 

 

Table 4. Trends in mean (SE) levels of body mass index, weight, and height—and 

prevalences of overweight and obesity in Auckland men and women by age 

group in 1982, 1986-8†, 1993-4, 2002–3 
 

Men 35–44 45–54 55–64 65–74 

Body mass index (kg/m2) 

1982 
1993–4 
2002–3 

25.3 (0.21) 
26.0 (0.23) 
27.0 (0.26) 

25.9 (0.15) 
26.6 (0.23) 
27.6 (0.25) 

25.9 (0.16) 
26.8 (0.22) 
27.2 (0.25) 

– 
26.3 (0.22) 
27.3 (0.25) 

Weight (kg) 

1982 
1993–4 
2002–3 

77.6 (0.68) 
81.7 (0.80) 
84.8 (0.91) 

76.9 (0.50) 
82.4 (0.79) 
85.6 (0.88) 

76.2 (0.53) 
81.3 (0.75) 
83.0 (0.90) 

– 
78.4 (0.77) 
82.1 (0.90) 

Height (cm) 

1982 
1993–4 
2002–3 

176.9 (0.44) 
177.1 (0.42) 
177.0 (0.45) 

175.5 (0.32) 
175.9 (0.42) 
176.1 (0.43) 

174.6 (0.35) 
174.3 (0.40) 
174.5 (0.44) 

– 
172.2 (0.42) 
173.3 (0.44) 

Overweight 

1982 
1993–4 
2002–3 

42.5% 
45.4% 
46.9% 

49.8% 
53.3% 
47.5% 

45.0% 
53.5% 
57.1% 

– 
49.4% 
49.2% 

Obese 

1982 
1993–4 
2002–3 

5.8% 
12.5% 
20.9% 

8.8% 
13.4% 
23.9% 

11.8% 
16.5% 
18.0% 

– 
14.7% 
20.9% 

 

Women 35–44 45–54 55–64 65-74 

Body mass index (kg/m2) 

1982 
1993–4 
2002–3 

23.6 (0.30) 
24.1 (0.30) 
26.0 (0.31) 

24.6 (0.30) 
25.5 (0.28) 
26.7 (0.31) 

25.9 (0.32) 
26.6 (0.29) 
27.4 (0.30) 

– 
26.4 (0.28) 
27.4 (0.32) 

Weight (kg) 

1982 
1993–4 
2002–3 

61.6 (0.75) 
64.5 (0.81) 
69.6 (0.90) 

63.8 (0.76) 
68.4 (0.77) 
70.9 (0.89) 

64.7 (0.81) 
69.4 (0.77) 
72.0 (0.87) 

– 
67.3 (0.75) 
70.7 (0.91) 

Height (cm) 

1982 
1993–4 
2002–3 

163.1 (0.47) 
163.8 (0.43) 
163.4 (0.41) 

163.5 (0.49) 
163.8 (0.40) 
162.9 (0.41) 

161.6 (0.53) 
161.7 (0.41) 
161.9 (0.40) 

– 
159.5 (0.43) 
159.4 (0.42) 

Overweight 

1982 
1993–4 
2002–3 

18.9% 
26.6% 
32.4% 

25.8% 
35.2% 
36.8% 

41.0% 
40.6% 
37.1% 

– 
35.1% 
38.0% 

Obese 

1982 
1993–4 
2002–3 

7.5% 
8.4% 

17.2% 

9.3% 
13.6% 
21.7% 

12.7% 
19.7% 
27.7% 

– 
22.3% 
27.3% 

†Weight and height were not measured in 1986–8.  
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Figure 3. Trends in body mass index in men and women by age group  
 

 

 

Prevalences of self-reported cigarette smoking, ex-smokers, never smokers, and mean 
number of cigarettes smoked per day in current smokers are reported in Table 5. The 
percentages of current cigarette smokers fell between 1982 and 1993–4 in both men 
and women in most age groups, but there appears to have been little change between 
1993–4 and 2002–3. However, the proportion of never smokers increased between 
1982 and 2002-3 in most age groups, whereas the proportion of ex-smokers increased 
until 1993-4, but fell slightly in most age groups subsequently. In general, the number 
of cigarettes smoked per day in current smokers appears to be declining. 

Trends in leisure time physical activity and prevalences of previously diagnosed 
diabetes mellitus are shown in Table 6. There were trends towards higher moderate 
exercise, but lower vigorous exercise in 35–44 and 45–54 year old men and women in 
the most recent survey.  

In contrast, less 55–64 and 65–74 year old men reported moderate exercise and more 
of these men reported more vigorous exercise than in the previous years. With the 
exception of 55–65 year old women, there were trends of higher prevalences of 
previously diagnosed diabetes in the most recent survey compared to the earlier years.  
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Table 5. Trends in cigarette smoking history and mean (SE) number of cigarettes 

smoked in Auckland men and women by age group in 1982, 1986-8, 1993-4, and 

2002-3 
 

Men 35–44 45–54 55–64 65–74 

Current cigarette smokers 

1982 
1986–8 
1993–4 
2002–3 

31.0% 
19.1% 
18.9% 
18.8% 

26.7% 
23.2% 
14.3% 
14.5% 

27.4% 
20.5% 
16.5% 
16.7% 

– 
– 

10.2% 
4.4% 

Number of cigarettes smoked per day 

1982 
1986–8 
1993–4 
2002–3 

21.8 (1.39) 
18.2 (2.07) 
19.2 (1.48) 
12.9 (0.83) 

23.5 (1.11) 
19.5 (1.62) 
21.0 (1.69) 
15.1 (1.10) 

21.3 (1.20) 
18.8 (1.56) 
15.7 (1.50) 
16.8 (0.82) 

– 
– 

18.1 (1.94) 
16.6 (0.70) 

Ex-smokers 

1982 
1986-8 
1993-4 
2002-3 

21.7% 
38.9% 
29.1% 
28.5% 

37.0% 
37.4% 
39.8% 
33.7% 

45.0% 
47.0% 
50.4% 
42.9% 

– 
– 

57.5% 
54.8% 

Never smokers 

1982 
1986–8 
1993–4 
2002–3 

47.3% 
42.0% 
52.0% 
52.7% 

36.3% 
39.4% 
45.9% 
51.8% 

27.6% 
32.5% 
33.1% 
40.4% 

– 
– 

32.3% 
40.8% 

 

Women 35–44 45–54 55–64 65–74 

Current cigarette smokers 

1982 
1986–8 
1993–4 
2002–3 

25.9% 
29.3% 
16.8% 
14.4% 

26.3% 
23.0% 
11.9% 
11.5% 

21.3% 
21.2% 
12.8% 
11.2% 

– 
– 

6.8% 
4.6% 

Number of cigarettes smoked per day 

1982 
1986–8 
1993–4 
2002–3 

16.6 (1.16) 
15.6 (2.78) 
16.0 (1.49) 
11.3 (0.79) 

14.8 (1.16) 
14.4 (1.89) 
18.0 (1.69) 
12.9 (0.90) 

18.5 (1.46) 
1.61 (1.42) 
14.5 (1.63) 
13.0 (0.87) 

– 
– 

11.8 (2.16) 
12.4 (0.79) 

Ex-smokers 

1982 
1986–8 
1993–4 
2002–3 

21.9% 
24.4% 
26.6% 
23.6% 

25.3% 
23.0% 
30.5% 
28.5% 

28.7% 
21.2% 
31.1% 
33.0% 

– 
– 

34.7% 
32.6% 

Never smokers 

1982 
1986–8 
1993–4 
2002–3 

52.2% 
46.3% 
56.6% 
62.0% 

48.4% 
54.0% 
57.6% 
60.0% 

50.0% 
50.0% 
56.1% 
55.8% 

– 
– 

68.5% 
62.8% 

 

Table 6 also reports baseline values for absolute 5-year cardiovascular disease risk (in 
%) by gender and age group, and the proportion of participants with 5-year 
cardiovascular risk >15%. As expected, 5-year cardiovascular risks were higher in 
men than women in the same age group, and increased with age.  
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Table 6. Trends in leisure time physical activity (%) and people with previously 

diagnosed diabetes mellitus (%) by age group in 1982, 1986-8, 1993-4, and 2002–

3. Mean 5-year cardiovascular disease risk and percentage of participants with 

5-year cardiovascular risk >15% in 2002-3 
 

Men 35–44 45–54 55–64 65–74 

Moderate exercise 

1982 
1986–8 
1993–4 
2002–3 

 34.5 
 28.0 
 45.8 
 62.6 

 23.2 
 35.0 
 58.0 
 68.4 

 13.8 
 46.0 
 77.2 
 66.3 

 – 
 – 
 79.2 
 69.8 

Vigorous exercise 

1986–8 
1993–4 
2002–3 

 45.0 
 47.6 
 43.4 

 23.7 
 39.0 
 34.9 

 9.8 
 21.7 
 22.5 

 – 
 11.8 
 13.7 

Known diabetes
1
 

1986–8 
1993–4 
2002–3 

 1.5 
 1.8 
 1.9 

 1.5 
 1.7 
 3.3  

 3.9 
 4.7 
 5.0 

 – 
 6.9 
 14.0 

5-year CVD risk (%)
2
 

2002–3 3.0 (2.4–3.5) 6.1 (5.5–6.8) 10.2 (9.5–11.0) 17.6 (16.4–18.8) 

>15% 5-year risk
2
 

2002–3 2.4 (0.5–4.3) 7.1 (4.0–10.2) 21.6 (16.0–27.0) 58.6 (51.7–65.5) 

 

Women 35–44 45–54 55–64 65–74 

Moderate exercise 

1982 
1986–8 
1993–4 
2002–3 

30.2 
23.0 
64.5 
72.9 

17.5 
14.2 
65.3 
71.5 

11.0 
8.6 

71.1 
75.5 

– 
– 

78.1 
64.9 

Vigorous exercise 

1986–8 
1993–4 
2002–3 

31.7 
37.9 
27.9 

14.2 
26.7 
22.6 

8.6 
22.6 
13.2 

– 
8.8 

11.8 

Known diabetes
1
 

1986–8 
1993–4 
2002–3 

2.4 
2.3 
2.6 

2.7 
1.3 
3.7 

2.3 
6.0 
6.0 

– 
5.6 

11.5 

5-year CVD risk (%)
2
 

2002–3 1.5 (1.1–1.8) 3.4 (2.7–4.0) 5.8 (5.1–6.5) 10.2 (9.2–11.2) 

>15% 5-year risk
2
 

2002–3 0.9 (0–2.2) 5.2 (2.2–8.2) 9.5 (5.8–13.2) 26.5 (20.3–26.5) 
1Question not asked in the 1982 survey. 2Insufficient information collected in previous surveys for 
calculation of 5-year cardiovascular disease (CVD) risk with 95% confidence limits. 

 

Discussion 

The most recent data from the Diabetes, Heart and Health Survey indicate that the 
previously reported downward trends in several major cardiovascular risk factors in 
Auckland since the early 1980s continues, however, the downwards trend in cigarette 
smoking appears to halt between 1993–94 and 2002–3. There has also been a 
dramatic increase in body mass index in both men and women with the prevalence of 
obesity more than doubling over the 21-year period.  
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The major strengths of the current study are its size, and its community-based sample. 
Limitations to the current study (and previous studies) include the collection of a 
single measure of cholesterol, the measurement of blood pressure on a single 
occasion, and that cigarette smoking information was based on self-report. In 
addition, the falling response rates over time are a cause for concern. However, it has 
been shown in the Atherosclerosis Risk in Communities Study that differences 
between respondents and non-respondents tended to exaggerate real differences 
between respondents and the eligible population sampled.15  

In general, non-responders were more likely to be current smokers, and to self-report 
a lower prevalence of hypercholesterolaemia and to self-report a higher prevalence of 
myocardial infarction, stroke, or diabetes.15 Another limitation is that blood pressure 
measurements were made in the morning in the 2002–2003 study during an oral 
glucose tolerance test, whereas they were taken during the both morning and 
afternoon in the previous studies under non-fasting conditions in the pre-2000 
surveys, factors that are known to affect blood pressure levels. 

Blood pressure—Overall mean systolic and diastolic blood pressure levels were 
lower in 2002–03 compared to those reported in the 1982 Auckland Risk Factor 
Survey,4–6 1986-88 Auckland Heart Study,5,6 and the 1993-94 Auckland Heart and 
Health Study5,6 and showed a continued downward trend of blood pressure levels in 
Aucklanders aged 35 to 74 years.  

Blood pressure levels were also lower in all age groups than the 1989 LINZ study,16 
the 1988–90 Workforce Diabetes survey,17 the 1995–97 Workforce Diabetes Follow-
up Survey,18 and the 1997 National Nutrition Survey.19  

Furthermore, not only have systolic and diastolic blood pressures decreased, but also 
the pulse pressure (systolic minus diastolic blood pressure) has decreased over the 
studies. Pulse pressure is a marker of arterial stiffness which increases with 
hypertension, ageing and diabetes, but is also an independent marker of increased 
cardiovascular disease events.20 

The proportion of people with untreated blood pressure levels >150/90 mmHg fell 
significantly by more than 83% (CI: 79%–87%) in both men and women. This 
reduction was matched by an increase in the proportion of people with blood pressure 
levels < 150/90 mmHg in both genders.  

When the age-standardised prevalences of raised blood pressure among participants 
aged 36–64 years in the 2002–3 study were compared to the 1982, 1986–88, and 
1993–94 Auckland Heart studies, there was strong evidence (p<0.0001) of a 
significant decline according to treatment status over time in both men and women. 
However, current cardiovascular disease guidelines10 recommend that treatment 
should be based on absolute risk as shown in Table 6, where we have presented 
baseline data for comparison with future studies, and not on individual risk factors in 
isolation of the others. 

Although blood pressure measurements obtained at a single point in time may 
overestimate the prevalence of raised blood pressure, this potential problem was 
minimised by taking two separate measurements and averaging them, provided they 
were within 10 mmHg of each other, or taking further measurements until they were.  
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It is unlikely that the use of different blood pressure lowering instruments contributed 
to the falling blood pressure levels as the instrument used in the 2002–3 survey was 
shown to measure approximately 2 mmHg higher for both systolic and diastolic blood 
pressure levels than the random zero sphygmomanometer used in the previous studies. 

Cholesterol—Previous Auckland cardiovascular disease studies suggested that the 
population mean serum cholesterol has decreased between 1982 and 1986–8.5 The 
1997 National Nutrition Survey reported a 0.2 mmol/L reduction in total serum 
cholesterol since the 1989 LINZ survey,19 with a mean cholesterol level of 5.7 
mmol/L in European and Other men and 5.8 mmol/L in European and Other women 
in the later survey. Prevalences of the use of lipid-lowering treatment and 
hypercholesterolaemia were also higher in the current study compared to the 
Workforce Diabetes Survey.18 

It is possible that the different methods used to estimate lipid levels have contributed 
to variation between the surveys. The HDL-cholesterol method used in the last survey 
has been shown to estimate levels 0.1 mmol/L higher than for the HDL-cholesterol 
method used in the previous surveys.9 

Body mass index—Because weight is an important determinant of serum 
cholesterol18 and blood pressure levels,21 the increase in body mass index in the 
Auckland area over time would be expected to be accompanied by increasing serum 
cholesterol and blood pressure levels. Surprisingly, however, systolic blood pressure 
and serum cholesterol levels still appeared to be declining in the current study, despite 
the unfavourable obesity trends.  

Declining trends in fat and salt consumption and increasing consumption of fruits, 
vegetables, and low-fat dairy products might account for this anomaly, together with 
an increase in the number of younger people reporting leisure-time physical activity 
(Table 6). 

The proportion of participants who were overweight and obese (70.9% of men and 
57.0% of women) is higher than the 53.6% of men and 46.5% of women reported in 
the 1997 National Nutrition survey,19 thus confirming this upwards trend in body 
sizes. 

Body mass index reflects the balance of dietary intake and energy expenditure. 
Increased body mass index influences other risk factors, such as diabetes, raised blood 
pressure, and hypercholesterolaemia. Attributable risk estimates, derived from the 
Framingham Study, showed that 78% of raised blood pressure in men and 65% in 
women could be attributed to obesity.22  

Weight control programs could have a major impact on the occurrence of raised blood 
pressure in young and middle-aged adults. Other measures recommended to reduce 
the occurrence of raised blood pressure include more exercise; avoidance of excessive 
alcohol intake; salt restriction; and maintenance of normal calcium, potassium, and 
magnesium intakes.22  

Kannel et al have suggested targeting interventions towards persons who are obese, 
have high normal blood pressure, or have a family history of high blood pressure, as 
they have been shown in clinical trials using weight reduction, exercise, and salt 
restriction to reduce the incidence of raised blood pressure.22 Such measures have 
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been reported to reduce the prevalence of raised blood pressure in the population by 
20% to 50%.22 

Cigarette smoking—The downwards trend in cigarette smoking observed between 
1982 and 1993–94 appears to have ceased. These findings are consistent with other 
recent New Zealand surveys23 and indicate that it is time to reappraise current 
antismoking strategies. The most effective public health strategies for reducing 
tobacco consumption are price rises and legislation restricting where people can 
smoke.23 Given the recent legislation to prevent smoking in pubs and restaurants, 
further price rises should be considered. 

Leisure time physical activity—The age-standardised prevalences for moderate 
leisure-time physical activity were 25.8% in men and 21.4% of women in the 1982 
survey, 34.6% in men and 16.7% in women in the 1986-8 survey, 60.1% and 67.8% 
in women in the 1993-4 survey, and 66.0% in men and 71.9% in the 2002-3 survey, 
and appear to have increased over the time period.  

Similarly, the age-standardised prevalences of vigorous leisure-time activity were 
29.5% in men and 20.4% for women in the 1986–8 survey; 35.2% in men and 27.7% 
in women in the 1993–4 survey; and 32.8% in men and 21.3% in women in the 2002–
3 survey.  

The 1996–7 New Zealand Health Survey reported that overall 61% of adults were 
physically active.24 The 2003 New Zealand Health Survey reported age-standardised 
prevalence of regular physical activity in Europeans and Others of 57.5% in men and 
49.1% in females, and that 79.2% of men and 70.6% of women were physically 
active.25  

Previously diagnosed diabetes—The age-standardised prevalences of self-reported 
previously diagnosed diabetes were 2.1% in men and 2.5% in women in the 1986–8 
survey, 3.0% in men and 3.2% in women in the 1993–4 survey and 4.5% in men and 
4.8% in women in the 2003–4 survey.  

The Workforce Diabetes Survey carried out between 1988 and 1990 reported a 
prevalence of 1.1% for previously diagnosed diabetes in Europeans aged 40 years and 
over.26 A door-to-door household survey carried out in 1992 in South Auckland 
reported an age-standardised prevalence of 2.8% in Europeans aged 20 years and 
over,27 and when the survey was extended through to 1995, the same authors reported 
an age-standardised prevalence of 1.9% in Europeans.28  

The 1996–7 New Zealand Health Survey of adults aged 15 year and over reported an 
age-standardised prevalence of 3.1% in Europeans.24 More recently, the 2003 New 
Zealand Health Survey reported age-standardised prevalences of self-reported 
diabetes in Europeans and Others aged 15 years and over of approximately 3.5% in 
men and 2.5 % in females.25 

Low socioeconomic status is known to have an adverse affect on many CVD risk 
factor levels.27,28 However, this is unlikely to have influenced the results reported 
here, as all studies had median socioeconomic status scores of 3 (on a 5-point scale). 

In summary, the Diabetes, Heart and Health Survey found favourable trends in 
systolic blood pressure, serum cholesterol, HDL-cholesterol levels, and use of 
antihypertensive and cholesterol-lowering drug use in Auckland between 1982 and 
2002–04. However, there were unfavourable trends in body mass index, obesity over 
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the 21-year time period, and a recent levelling of the previous decline in cigarette-
smoking.  

These findings suggest that the population burden of cardiovascular disease may 
increase in the future unless renewed efforts are made to tackle obesity and smoking, 
in particular.  

Indeed, innovative and comprehensive programs targeted at reducing cigarette 
consumption, increasing physical activity, and reducing weight need to be 
implemented now. 
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Abstract 

Background and purpose Although women have a greater lifetime risk of stroke 
than men, along with other gender differences in stroke, there is lack of reliable data 
on long-term trends in stroke in women. This paper presents the results of three 
population-based registers in Auckland (1981–1982, 1991–1992, and 2002–2003) 
which aimed to determine the trends in the incidence of stroke in New Zealand. This 
paper reports on the burden of stroke in women across different ethnic groups over the 
study period from 1981 to 2003.  

Methods Three studies using similar methodology and overlapping case finding 
methods have been conducted in New Zealand to estimate trends in the incidence and 
outcome of stroke. The studies are recognised as meeting the ‘ideal’ criteria for stroke 

incidence and identify all first-ever and recurrent strokes in residents (aged ≥15 years) 
the population of Auckland, New Zealand in the 12-month periods from 1981–1982, 
1991–1992, and 2002–2003. There were totals of 307,578 strokes among women in 
1981, 372,642 in 1991, and 470,727 in 2001, according to each Census representing 
over 50% of the population at each period (51%–54%). The WHO standard world 
population was used for direct age standardisation of annual rates (per 100,000 
population), reported with 95% confidence intervals (CI).  

Results The proportion of women who have experienced a stroke did not change 
markedly over the study period but there were ethnic differences emerging which 
were related to population changes within the New Zealand population. Standardised 
stroke incidence in women was relatively stable across the three study periods (1981–
1982), 133 [95% CI 118–151]; (1991–1992), 143 [95% CI 116–241]; and (2002–
2003), 124 [95% CI 115–134]). However, a significant decline of 14% (95% CI 2%–
29%) in rates of first-ever stroke was found between 1991–1992 and 2002–2003 in 
women. In contrast to the significant declines in event rates in European women over 
two decades (Rate ratio 0.84, 95% CI 0.73–0.96), increasing trends in event rates in 
Pacific women were observed (2.71 95% CI 1.00–7.29). The rate of stroke for Māori 
women did not change significantly over time.  

Over half of the women who had a stroke event reported that they had high blood 
pressure; one in four reported that they had diabetes. The proportion of women who 
smoked declined over time but increases in body mass index (BMI) indicated weight 
gains in women over time. These trends were consistent across ethnic groups. 

Women’s survival after 1 month following their stroke has improved by 39% 
(p<0.0001) over the 20-year period. Favourable changes in early survival were most 
pronounced in European women. 
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Conclusions There was a modest decline in stroke incidence in women (overall and 
for New Zealand European women in particular) in Auckland over the past 20 years 
but there also was a trend towards increasing stroke incidence in Māori, Pacific, and 
Asian women. These divergent trends are likely to be associated with different trends 
in the prevalence of risk factors in these ethnic populations. Targeted stroke 
prevention programmes are needed in New Zealand to meet the needs of specific 
ethnic groups as well as the needs of providing ongoing care and support to women 
following their stroke.  

The lifetime risk of stroke in women (1 in 5) is greater than in men (1 in 6).1 Stroke is 
the third major cause of death in women in New Zealand after heart disease and 
cancer. Its impact on women as one of the major causes of mortality, morbidity, and 
ongoing disability is recognised but needs to be given more consideration with an 
increasing aging and ethnically diverse New Zealand population.2 In New Zealand, 
men have a higher rate of stroke events. In contrast, New Zealand women experience 
more stroke events in absolute terms and have poorer health outcomes following their 
stroke in comparison to men.2,3  

On average, women in New Zealand have their first stroke event 5 to 10 years later 
than men.3 With an aging population it is expected that more women will experience 
stroke. Due to their age, other health problems and personal circumstances are likely 
to need assistance with daily life activities such as cooking and bathing, and some will 
require ongoing nursing or institutional care.2,4 

As women often have their stroke later in relation to men they are also usually the 
most important family caregivers. Their state of health can affect the health and 
wellbeing of other family members and demands placed upon them in providing care 
to men and others within their social network can also increase their risk of stroke.5 

Over the last 20 years, a modest decline in the standardised incidence rate of stroke in 
New Zealand has occurred, with gender and ethnic differences emerging.3 The 
Auckland Community Stroke Study suggests that Europeans have the highest crude 
incidence of stroke, followed by Pacific (i.e. mostly of Samoan, Tongan, Niuean, or 
Cook Islands origin) and Māori then Asian plus Others.  

However, Māori and Pacific peoples have a greater age standardised incidence rate of 
stroke and more unfavourable trend in stroke incidence over the last 20 years.1 
Furthermore, Māori and Pacific people also have their stroke 10 to 15 years earlier in 
comparison to Europeans.1 For subtypes of stroke, Māori, Pacific, and Asian have a 
higher age-adjusted risk of ischaemic stroke and primary intracerebral haemorrhage 
compared with New Zealand Europeans.6  

This paper discusses the incidence of stroke as well as risk factors and 28 day case 
fatality for women in Auckland, New Zealand from 1981 to 2003. Emerging ethnic 
differences are discussed to expose the picture of stroke for women in New Zealand 
so as to assist future planning for the prevention of stroke, the provision of treatment 
services, and to consider the rehabilitation and support needs of women now and in 
the future. 

Subjects and Methodology  

Three population-based stroke incidence studies were conducted in Auckland, New Zealand, covering 
the following periods 1981–82, 1991–1992, and 2002–3, and have been reported elsewhere.1,3 These 
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studies have been shown to meet the stringent criteria for ‘ideal’ stroke incidence studies, such as 
involving a large representative population using consistent methodology and definitions of stroke.7–9  

The first study was conducted between 1981–1982, involved a sample 50% of Auckland’s primary care 
general practitioners (GPs), identified using a cluster sampling approach, to produce a random sample 
of half of all new stroke events in the population.10 The second study was conducted in 1991–1992 and 
used a register of all cases of acute stroke managed in hospital and a cluster sample of 25% of all GPs 
to estimate the number of ‘non-hospitalised, non-fatal’ events.11 The third study involved collecting all 
new cases of stroke in 2002–2003.3 

During the course of the three studies, the size of the Auckland population has increased significantly 
and has become more ethnically diverse thus making Auckland one of the largest growing urban 
centres in Australasia. Auckland is a cosmopolitan city with a significant indigenous Māori population 
as well as growing Pacific and Asian populations due to increasing immigration.  

Across all study periods, ethnicity was defined by self-identification and grouped according to 
NZ/European, Māori, Pacific peoples, and Asian plus Others as in each national Census. Each study 
followed shortly after each Census. The numerator and denominator for each ethnic group has been 
consistent, as defined by Statistics New Zealand, thus allowing for appropriate ethnic classification, for 
ethnic trends to be identified, and for miscalculation of ethnicity to be minimised.1 

All original data from the 1981–1982 and 1991–1992 studies were reviewed and re-analysed, and rates 
re-calculated.3 The Cochrane-Armitage method was used to test for the significance of trends in the 
distribution of categorical variables and the Kruskal-Wallis non-parametric analysis of variance was 
used for continuous variables.  

Crude annual stroke incidence (first-ever events) and attack (all events) rates per 100,000 people, 
together with 95% confidence intervals (CI), were calculated using Poisson distribution, with 
adjustments made for the sampling procedure in each of the first two ARCOS studies. Standardised 
rates were calculated by the direct method of adjusting to the age distribution of the WHO ‘world’ 
population.12 Standardised rate ratios (RR) were calculated to examine the change in rates between the 
study periods. 

Results 

Demographic profile and characteristics of stroke in Auckland women—

According to the Census data 2002–, 66% of the population self identified as New 
Zealand (NZ)/European (Pakeha), 9% Māori, 11% Pacific, and 14% Asian; other 
ethnic groups and women accounted for 53% of the total Auckland population. Since 
1981, the Auckland population has aged, with a 43% increase in people aged over 75 
years, has undergone a doubling in the proportion of Pacific people, and a 10-fold 
increase in Asian and Other groups due to immigration while the Māori population 
has not changed markedly in size.  

The proportion of women experiencing stroke was stable across the three studies 
(Table 1). Over the course of the three studies, the mean age of onset of stroke in 
women increased overall from 73.8 years in 1981–1982 to 74.3 years in 1991–92 and 
finally to 75.8 years in 2002–2003 (p=0.004). The average age at onset of stroke 
increased across all ethnic groups except Asian and Other, although this latter group 
was complicated by small numbers. On average, Māori and Pacific women had their 
strokes 15 years younger than NZ/European women. 

The ethnic profile of women experiencing stroke in Auckland changed over the 
course of the three studies, with the proportion of New Zealand European declining 
and the proportion of Pacific and Asian and Other populations greatly increasing (due 
to increases in immigration in these populations).  
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Table 1. Baseline characteristics of female stroke patients in each study 
 

1981–1982 1991–1992 2002–2003 

(n=698) (n=944) (n=1046) 

Test for trend Characteristics 

n % n % n % P value* 

Age, mean (±±±±SD), yr  73.8 (12.8) 74.3 (13.7) 75.8 (13.5) 0.004† 

Ethnicity        

NZ/European 640 91.7 840 89.0 779 74.5 <0.001 

Māori 32 4.6 42 4.5 59 5.6  

Pacific Island 10 1.4 44 4.7 109 10.4  

Other 16 2.3 18 2.0 75 7.2  

Married/partnered 234 33.5 280 29.7 351 33.6 0.79 

Medical history (self reported)        

High blood pressure 364 52.2 494 52.3 614 58.7 0.01 

Myocardial infarction 62 8.9 114 12.1 110 10.5 0.39 

Stroke 178 25.5 226 23.9 267 25.5 0.91 

Diabetes mellitus 60 8.6 119 12.6 161 15.4 <0.001 

Current smoker 140 20.1 196 20.8 107 10.2 <0.001 

BMI, mean (±±±±SD)‡ 23.1 (5.0) 23.3 (5.2) 25.0 (6.2) <0.001† 

*p value calculated using Cochrane-Armitage trend test (not including missing cases); †p value calculated using ANOVA (not including missing cases); ‡BMI=Body Mass Index (weight, 
kg)/(height, m)2 
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Table 2. Demographic characteristics and medical history for women, by ethnic 

group in each study period 
 

1981–1982 1991–1992 2002–2003 Study period 

n % n % n % 

P value* 

(n=640) (n=840) (n=779)‡ European 

Age, mean (±SD) 
High blood pressure 
Myocardial infarction 
Stroke 
Diabetes mellitus 
Current smoker 

BMI, mean (±SD) 

75.0 
332 
56 

167 
42 

118 
22.7 

(11.6) 
51.9 
8.8 

26.3 
6.6 

18.6 
(4.5) 

75.9 
443 
108 
204 
98 

165 
22.9 

(12.4) 
52.9 
13.0 
24.3 
11.8 
19.8 
(4.8) 

78.4 
448 
83 

203 
87 
67 

24.0 

(12.2) 
60.6 
10.9 
26.1 
11.3 
9.8 

(5.4) 

 
<0.01† 
<0.01 
0.24 
0.98 

<0.01 
<0.01 

<0.01† 

(n=32) (n=42) (n=59) Māori 

Age, mean (±SD) 
High blood pressure 
Myocardial infarction 
Stroke 
Diabetes mellitus 
Current smoker 

BMI, mean (±SD) 

53.3 
20 
6 
8 

12 
20 

28.5 

(16.7) 
62.5 
18.8 
25.0 
37.5 
62.5 
(8.7) 

57.1 
18 
4 

11 
9 

22 
27.5 

(17.3) 
45.0 
9.8 

26.2 
23.1 
53.7 
(6.5) 

61.3 
41 
7 
8 

17 
21 

29.6 

(14.5) 
70.7 
11.9 
13.6 
29.3 
38.9 
(7.1) 

 
0.07† 
0.25 
0.42 
0.14 
0.53 
0.03 

0.48† 

(n=10) (n=44) (n=109) Pacific peoples‡ 

Age, mean (±SD) 
High blood pressure 
Myocardial infarction 
Stroke 
Diabetes mellitus 
Current smoker 

BMI, mean (±SD) 

61.8 
6 
0 
2 
4 
2 

32.8 

(7.25) 
60.0 
0.0 

20.0 
50.0 
20.0 
(2.9) 

61.6 
23 
1 
7 
9 
8 

30.7 

(15.9) 
53.5 
2.3 

15.9 
21.4 
19.1 
(8.3) 

66.8 
69 
8 

32 
37 
13 

30.4 

(13.7) 
66.4 
7.7 

29.4 
35.2 
13.4 

(9.11) 

 
0.09† 
0.24 
0.14 
0.13 
0.61 
0.37 

0.70† 

(n=16) (n=18) (n=75) Asian & Other 

Age, mean (±SD) 
High blood pressure 
Myocardial infarction 
Stroke 
Diabetes mellitus 
Current smoker 

BMI, mean (±SD) 

71.9 
6 
0 
0 
2 
0 

22.9 

(14.1) 
37.5 
0.0 
0.0 

12.5 
0.0 

(2.8) 

71.8 
10 
1 
4 
3 
1 

21.2 

(11.5) 
55.6 
5.6 

22.2 
17.7 
5.6 

(4.7) 

70.7 
42 
8 

17 
17 
3 

25.1 

(12.9) 
59.2 
11.3 
22.7 
23.9 
4.5 

(4.1) 

 
0.92† 
0.14 
0.12 
0.06 
0.28 
0.51 

0.01† 

*P value calculated using Cochrane-Armitage trend test (not including missing cases); †P value calculated using 
ANOVA (not including missing cases); ‡Mostly of Samoan, Tongan, Niuean, or Cook Islands origin. 

 

Approximately one-third of the women were partnered at the time of their stroke, thus 
suggesting two-thirds of women were unpartnered. In comparison, two-thirds of men 
were partnered (thus one-third on their own). 

Over 50% of women who experienced a stroke event reported that they had high 
blood pressure, and one in four had previously had a stroke. These findings were 
stable across all three studies and also across ethnic groups. The number of women 
reporting that they had diabetes increased significantly from 8.6% in 1981–1982 to 
15.4% in 2002–2003.  

Smoking in women declined significantly: from 20% in 1981–1982 to 10% in 2002–
2003 over the course of the three studies in all ethnic groups.  
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Demographic and risk factors—Table 2 shows demographic and risk factor changes 
for women recorded for all three studies across ethnic groups. Differences can be seen 
but due to low number of Māori, Pacific, and Asian plus Other women who have 
experienced stroke during the course of each of the three studies; most variations are 
not statistically significant. 

High blood pressure for all ethnic groups of women, with the exception of Māori, has 
generally risen. A growing group of women have experienced a stroke event 
previously, although for Māori there has been a decline in 2002–3. Myocardial 
infraction has risen for all groups of women with the exception of Māori. The number 
of women reporting that they are a current smoker has declined although there is a 
significant difference in the number of Māori women, where over a third report that 
they smoke in comparison to Pacific 13%, Europeans 10%, and Asian plus Other 
<4%.  

Diabetes mellitus has been variable across the three studies but there are ethnic 
differences beginning to emerge. With the exception of Pacific women in 2002–3, all 
other ethnic groups of women have experienced weight gain measured by BMI. 

Incidence of stroke—Age standardised incidence rates for women were relatively 
stable across the three study periods with a rate ratio between the 1981–1982 and 
2002–2003 studies of 0.93 (95%CI: 0.80–1.07) (Table 3). There was a significant 
decline in incidence rates between 1991–1992 and 2002–2003 studies (RR 1991:2002 
0.86; 95%CI: 0.76–0.98), due to an increase incidence between 1981–1982 and 1991–
1992. 

Incidence of stroke for women of different ethnic groups varied in Auckland across 
the three studies (Table 3). NZ/European women experienced a significant decrease in 
the incidence of stroke from 1981–1982 to 2002–2003 for both first ever and total 
events. The rate in 1981–1982 for all stroke events for NZ/European women was 177 
and which fell to 148 by 2002–2003 leading to a significant decline of 16% (RR 
1981:2002 0.84 [95%CI: 0.73–0.96]). 

For Māori women, the rate of first ever and total strokes increased from 1981–1982 to 
2002–2003; this increase was not found to be significant. There was almost a three-
fold increase in total stroke event rates for Pacific women across the study periods 
(RR 1981:2002 2.71; 95%CI 1.00–7.29). For Asian and Other women, the number of 
total stroke events varied with an overall decline in event rates from 1981–1982 to 
2002–2003 (RR 0.45, 95%CI 0.21–0.98); the wide CIs reflect the small numbers for 
this population.  

Case fatality after stroke—There were significant declines in 28-day case fatality in 
women, with a 39% relative decline, across the three studies (Table 4). These declines 
were also seen across the ethnic groups; the numbers were too small in the minority 
groups to reach levels of significant. 
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Table 3. Ethnic-specific annual stroke rates (per 100,000 and age-adjusted to the WHO world population) for females in Auckland, New 

Zealand, 1981–2003 
 

1981–1982 1991–1992 2002–2003 Rate Ratio Rate Ratio Variable 

 N Rate (95% CI) N Rate (95%CI) N Rate (95%CI) 1981:2002 1991:2002 

Overall female 
First-ever 520 133 (118–151) 718 143 (130–158) 756 124 (115–134) 0.93 (0.80,1.07) 0.86 (0.76,0.98) 
Total 716 181 (163–202) 968 190 (175–206) 1083 173 (162–184) 0.95 (0.84,1.08) 0.91 (0.82,1.01) 

By ethnicity 
NZ/European              
First-ever 472 129 (113–146) 636 140 (126–157) 564 108 (98–118) 0.83 (0.71,0.98) 0.77 (0.67,0.89) 
Total 658 177 (159–198) 864 185 (169–203) 808 148 (137–160) 0.84 (0.73,0.96) 0.80 (0.71,0.90) 

Māori              

First-ever 24 122 (58–256) 31 202 (125–327) 50 205 (147–285) 1.68 (0.75,3.81) 1.01 (0.57,1.81) 
Total 32 191 (100–364) 42 266 (178–399) 61 262 (194–352) 1.37 (0.67,2.78) 0.98 (0.60,1.62) 

Pacific               

First-ever 8 115 (40–326) 37 184 (127–266) 75 214 (168–271) 1.86 (0.64,5.44) 1.16 (0.75,1.80) 
Total 10 125 (47–331) 44 220 (157–308) 113 339 (279–411) 2.71 (1.00,7.29) 1.54 (1.05,2.27) 

Asian/Other              

First-ever 16 504 (241–1053) 14 149 (85–260) 55 163 (123–215) 0.32 (0.15,0.71) 1.09 (0.59,2.03) 
Total 16 504 (241–1053) 18 195 (119–318) 76 227 (179–287) 0.45 (0.21,0.98) 1.16 (0.68,2.01) 
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Table 4. 28-day case fatality in all female cases in Auckland, New Zealand, 1981–

2003 
 

1981–1982 1991–1992 2002–2003* Variable 

n % n % n % 

P value 

Overall female 266 38.1 248 26.3 244 23.3 <0.0001 

By ethnicity 

NZ/European 
Māori 
Pacific Island 
Other 

 
248 

8 
4 
6 

 
38.8 
25.0 
40.0 
37.5 

 
218 

7 
18 
5 

 
25.9 
16.7 
40.9 
27.8 

 
185 
11 
27 
14 

 
23.7 
18.6 
24.8 
18.7 

 
<0.0001 
0.5345 
0.0546 
0.0869 

*There are 24 female cases with missing ethnicity in the 2002–2003 study. 

 

Discussion 

Overall the three studies provide convincing evidence that as women age and live 
longer, they are likely to have an increased risk of experiencing a stroke event 
especially for those aged over 75 years of age. Even so, the incidence rate of stroke 
for European women has declined over the 20-year period suggesting that 
interventions introduced to improve New Zealanders’ health, such as promoting a 
smokefree society are having an impact but not so dramatic for other populations. 

Results from the Auckland studies are generalisable to New Zealand women as a 
whole. The studies provide an accurate account of the incidence of stroke within the 
defined populations and periods, by utilising multiple and overlapping sources of 
information. Changes in the definition of ethnicity over the course of the three studies 
have been managed by following Statistics New Zealand guidelines for the collection 
and management of ethnic data.  

Individuals with a dual ethnic identity have been allocated to defined population 
groups enabling the numerator and denominator to be consistent for each study. 
Ethnic differences in women in 2002–3 provide an indication of future trends of 
stroke for women from different ethnic groups and supports previous studies which 
identify ethnic disparities for stroke within a population.13–15  

Careful monitoring also needs to be in place to ensure that women receive appropriate 
care. Women have poorer outcomes than men for stroke, have higher total mortality 
and are treated differently when presenting with symptoms of stroke, such as not 
receiving appropriate investigations to ascertain the type, severity, and causes of their 
stroke.2,16–19 The situation in New Zealand is unlikely to be different from that 
reported in other developed countries, thus suggesting that more attention should be 
paid to acute stroke care and management in women. 

When European women have their stroke in New Zealand they are likely to be in their 
mid 70s, to not have a partner, to have other health problems, likely to receive 
Government Superannuation, and may have limited social and economic resources to 
call upon to help them cope with their stroke event.  

With changing family and work patterns in New Zealand, informal care may be 
unable to be provided by family members, who are usually women and this may 
become less common as women need to work. In the future, it is likely that there will 
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be an increased demand for community care, such as home help and nursing care, as 
women age and have fewer people within their social network from whom to can call 
upon for help.  

Support for informal caregivers through provision of information on stroke and basic 
training in nursing care would enable them to provide care for frail elderly female 
stroke survivors.20  

Over the course of the 20-year period, the incidence rate of first-ever strokes for 
Māori women increased but the trend was not significant. Due to high prevalence of 
smoking amongst Māori women in the general population, heart disease is often a 
cause of death for Māori women and perhaps reduces the number to experience a 
stroke event later in their lives. However, in the future, more Māori women may 
experience a stroke event due to increasing rates of obesity and diabetes within the 
Māori population.21–23  

The first onset of stroke for Māori women occurs, on average, at 60 years and is 
approximately 15 years earlier than for European or Asian and other women. This 
differential has significant socioeconomic and health implications for Māori women 
and their families as informal care often requires one or more family member giving 
up full or part time employment, resulting in loss of income. This situation for the 
survivor and caregiver can increase existing social, economic, and health disparities 
which exist between Māori and non-Māori in New Zealand. This disparity requires 
appropriate considerations by health and social care decision-makers.  

The rate of total strokes for Pacific women has increased almost three-fold over the 
20-year period but the causes of this unfavourable trend are not fully understood but 
may be related to population increase or some differences in case attainment over the 
20-year period, such as sampling procedures used in the first two studies.  

On average, Pacific people have their stroke close to 65 years of age and are eligible 
for Government Superannuation. For Pacific women there has been an increase in 
stroke events for 2002–2003, with almost a third having more than one stroke event in 
the year.  

Overall, the Pacific population has a higher 28-day case fatality rate than other ethnic 
groups thus suggesting that management of stroke for Pacific people in New Zealand 
is an area which requires further investigation before the impact of increasing 
prevalence of obesity and diabetes becomes more profound in this population.  

For Asian and other ethnic groups in New Zealand, their rate of stroke between 1991–
92 and 2002–3 has increased, though statistically non-significant, and this reflects the 
changing ethnic and aging demographic population in New Zealand. Although the 
proportion of Asian and other populations in New Zealand is growing, this group 
currently has their stroke at a similar age as the Pacific population. The pattern of 
stroke for this population may change, however, as this population adopts lifestyles 
which increase their risk of stroke, such as increased smoking and weight gain. 

Overall, the results from the three studies over two decades show differences in stroke 
incidence between ethnic groups of women in New Zealand. There are clear 
differences in the average age of stroke for women from different ethnic groups and 
this places different demands and stresses on their families and their ability to provide 
informal care.  
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The ability of family members in being able to provide informal care in the future will 
depend upon many different factors, including family members’ state of health, 
family circumstances, employment, location where family members live, and general 
financial position. Some family members may be unable to so female stroke survivors 
will then be dependent upon community services and health institutions. 

It has been predicted, utilising information from the 1991–1992 study, that if no major 
changes occurs in relation to stroke prevention and management, New Zealand can 
expect to see a 10 to 50% increase in the incidence and prevalence respectively of 
stroke.22 However, if the incidence rate and one year case fatality rates for stroke falls 
by 1% across all ethnic populations the expected increase in stroke deaths would be 
reduced by two-thirds.22  

The incidence of stroke and the 1-month fatality rate has fallen for European women 
over the period of observation. These changes are positive however with aging, the 
rising rate of diabetes, and other factors the effects of efforts towards reducing the 
burden of stroke will be limited. 

The observed pattern in stroke incidence in New Zealand European women increased 
between 1981–82 and 1991–92 and decrease incidence between 1991–92 and 2002–3 
is unlikely to be affected by methodological differences in case attainment between 
the studies.3 

In conclusion, the three studies conducted over a 20-year period using similar 
methodology enable ethnic and gender trends to be analysed in order to improve 
interventions aimed at modifiable risk factors of stroke. As women make up the 
greatest proportion of caregivers, identifying support at an early stage may help 
alleviate the stresses and demands placed on the community and informal care givers 
who provide support to stroke survivors. 
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Blood pressure prevalences and levels for a multicultural 

population in Auckland, New Zealand: results from the 

Diabetes, Heart and Health Survey 2002/2003 

Dudley Gentles, Patricia Metcalf, Lorna Dyall, Robert Scragg, Peter Black, 
David Schaaf, Gerhard Sundborn, Rod Jackson 

Abstract  

Aims To estimate ethnic-specific raised blood pressure (RBP) prevalences, blood 
pressure levels, and associations of systolic blood pressure (SBP) in the Auckland 
region.  

Methods A cross-sectional survey of adults aged between 35–74 years in the 
Auckland region. There were 1006 Māori, 996 Pacific people (mostly of Samoan, 
Tongan, Niuean, or Cook Islands origin), and 2021 Others (mainly Europeans).  

Results Approximately 1 in 3 Maori and Pacific people had RBP (defined arbitrarily 
as ≥140/90 mmHg or on blood pressure-lowering treatment), compared to 1 in 5 
Others. The prevalences of RBP (adjusted for age and gender) were: Maori 37%, 
Pacific people 38%, and Others 22%. Maori and Pacific people had higher average 
systolic and diastolic blood pressure levels than Others (adjusted for age and gender). 
This difference became non-significant when adjusted for body mass index (BMI). 
SBP was (on average) higher for: male gender, increased age, increased BMI, no 
tertiary education, high pulse rate, high cholesterol, high triglycerides, those on 
current blood pressure-lowering medication. SBP was (on average) lower for current 
cigarette smokers. 

Conclusion Average blood pressure levels and the prevalences of RBP were higher in 
Pacific people and Maori compared to Others. BMI was identified as the major 
modifiable factor.  

Raised blood pressure (RBP) is a well-known risk factor for stroke and heart disease.1 
Globally, RBP is the leading cause of mortality and the third highest risk factor for 
morbidity.2 Heart disease and stroke accounted for approximately one-third of total 
deaths in New Zealand in 2001,3 collectively surpassing cancer (27.8% of total 
deaths) as the leading cause of death in New Zealand.  

Māori, and Pacific people (mostly of Samoan, Tongan, Niuean, or Cook Islands 
origin), have higher age-standardised mortality rates for heart disease and stroke than 
the national average.3,4 A recent study has reported that increased blood pressure in 
adulthood is associated with a significant reduction in life expectancy.5 However, the 
effect of lowering blood pressure even by modest amounts has been estimated to 
markedly reduce the risk of death from heart attack, stroke, and heart failure.6,7  

The aim of this paper was to compare Māori and Pacific people levels of systolic 
blood pressure and diastolic blood pressure and prevalences of raised blood pressure 
with Others in the Auckland population. 
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Methods 

The Diabetes, Heart and Health Survey 2002/2003 was conducted in the Auckland area and was a 
cross-sectional survey, the fourth one in a series measuring cardiovascular risk factors of Aucklanders 
aged between 35 and 74 years. The previous surveys were carried out in 1982,8 1986-88, and 1993-94.9 
The Māori (N=1006) and Pacific samples (N=996) were reasonably large thus enabling adequate 
statistical power for ethnic-specific analyses.  

Two sampling frames were used (sometimes called a dual frame survey), one being the Auckland 
region with cluster start points allocated by Statistics New Zealand, and the other was the Auckland 
Electoral Roll.10 Each participant was randomly selected either through age and ethnicity strata via the 
electoral roll (response rate 65%) or by their residence being randomly selected via a cluster area 
method (response rate 61.3%).  

Participants were invited to come in the morning to a local centre to be interviewed and to fill out a 
general questionnaire that included questions on age, sex, ethnicity, alcohol drinking habits, cigarette 
smoking, education level, and health matters including past history of medical conditions and current 
medications.  

Weight and height were measured to the nearest 0.1 kg and 0.5 cm, respectively. Body mass index 
(BMI) kg/m2 was calculated as weight (kg) divided by the square of height (m). Fasting blood samples 
were also taken to measure cholesterol and triglyceride levels by enzymatic methods. 

After the participant had rested for 5 minutes, two readings were taken of their blood pressure in the 
sitting position with their arm horizontal, and the average of the two readings was calculated. An 
automatic electronic sphygmomanometer (Omron-Hem-706 oscillometric blood pressure pulse 
monitor) was used to take the blood pressures and the pulse rates.  

Appropriate cuff sizes were used for normal and large arms. Raised blood pressure (RBP) was defined 
as mmHg greater than or equal to 140/90 (systolic over diastolic respectively) or if they were currently 
taking blood pressure-lowering medication. A variable was coded to take into account those who used 
blood pressure-lowering medication. 

For the alcohol-drinking variable, three dummy variables were created (the reference was “lifetime 
non-drinker”):  

• Current drinker – defined as a person who drank at least once a month;  

• Ex-drinker – a person who used to drink at least once a month; and  

• Occasional drinker – a person who drank less than once a month.  

For cigarette smoking status, two dummy variables were created (the reference was never smoker):  

• Current cigarette smoker; and  

• Ex-smoker.  

A tertiary education dummy variable was coded for those who had received further education after 
leaving secondary school. This included those with a degree, diploma, or trade certificate.  

Statistical analyses was carried out using SAS statistical software (version 9.1).11 The significance level 
was set at 5%. A linear regression model was developed to find the more important associations of 
SBP. The model was built up in a manual stepwise manner. SAS survey procedures were used to take 
into account the sampling design. 

Results 

Some key demographic characteristics of the participants are shown in Table 1. The 
average age of participants was 50.8 years. Approximately 1 in 5 participants had 
been previously diagnosed with raised blood pressure (RBP).  
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Table 1. Mean demographic characteristics among participants aged 35-74 years 
 

Variable Total sample 

N 
Females % 
Māori % 
Pacific % 
Age in years 
BMI (kg/m2) 
Pulse rate (beats per minute) 
Total cholesterol (mmol/L) 
Triglycerides (mmol/L) 
High blood pressure history % 
Current cigarette smokers % 
Ex-cigarette smokers % 
Current alcohol drinkers % 
Tertiary education % 

4023 
52% 
25% 
25% 
50.8 
28.2 
68.7 
5.50 
1.50 
20% 
17% 
32% 
68% 
62% 

BMI=body mass index. 

 

Overall, 37% of Māori, 38% of Pacific people, and 22% of Others had RBP (Table 2). 
Moreover, 7% of Māori, 6% of Pacific people, and 2% of Others had undetected high 
blood pressure (HBP) (Table 2). Men were more likely than women to have 
undetected HBP. 

 

Table 2. Raised blood pressure and undetected high blood pressure (%) by 

ethnic group in adults aged 35–74 years from the Diabetes, Heart and Health 

Study 2002/03 
 

Others Māori Pacific Variable N 

(N=2021) (N=1006) (N=996) 

RBPb Mena 

Womena 

Totalc 

27% 
18% 
22% 

43%† 
31%† 
37%† 

44%† 
32%† 
38%† 

Undetected 
HBPd 

Mena 

Womena 

Totalc 

3% 
1% 
2% 

9%† 
5%† 
7%† 

8%† 
4%† 
6%† 

RBP=raised blood pressure; HBP=high blood pressure; aAdjusted for age, b Using the definition of 
RBP of SBP≥140 mmHg or DBP≥90 mmHg or on BP-lowering medication, cAdjusted for age and 
gender, dIf BP >170/100 and not on BP lowering medication; †p<0.05 v Others. 

 

Approximately 15% of Others, 20% of Māori, and 17% of Pacific people were on 
blood pressure (BP)-lowering medication (Table 3). Of those on BP-lowering-
medication: 53% of Others, 55% of Māori and 41% of Pacific people had their blood 
pressure levels less than 140/90 mmHg. Across all ethnic groups this averaged out to 
approximately half of participants on BP-lowering medication had blood pressure 
levels less than 140/90 mmHg.  

 



 

 
NZMJ 17 November 2006, Vol 119 No 1245 Page 49 of 146 
URL: http://www.nzma.org.nz/journal/119-1245/2318/ © NZMA 

 

Table 3. Raised blood pressure and BP-lowering medication (Rx) prevalence (%) 

by ethnicity 
 

BP and medication status Others (N=2021) Māori (N=1006) Pacific (N=996) 

BP ≥140/90 no Rx 
BP ≥140/90 on Rx 
BP <140/90 on Rx 
Total on Rx 
BP <140/90 no Rx 

12% 
7% 
8% 

15% 
73% 

12% 
9% 

11% 

20% 
68% 

18% 

10% 
7% 

17% 
65% 

BP=blood pressure (in mmHg). 

 

For those who had been told by a clinician that they had RBP (N=1079), 
approximately 65.2% (95% CI: 61.2%–69.2%) were on current treatment with BP-
lowering medication which was similar across ethnic groups (Chi-squared=0.8820, 
p=0.6434).  

After adjustment for gender and age (Table 4), average systolic blood pressure (SBP) 
levels were significantly higher by 4.4 mmHg among Māori, and 7.0 mmHg among 
Pacific people, compared to Others. Also, average diastolic blood pressure (DBP) 
levels were significantly higher by 3.4 mmHg among Māori and 4.9 mmHg among 
Pacific people, compared to Others (Table 4). 

 

Table 4. Mean systolic blood pressure (BP) levels (SE) (mmHg) by gender in 

Māori, Pacific, and Others in adults aged 35–74 years (adjusted for age) 
 

Variable Others Māori Pacific 

Systolic BP 

Men 
Women 
Total a 

 
125.6 (0.54) 
116.1 (0.53) 
120.7 (0.40) 

 
130.0 (1.12)† 

 120.5 (1.14)†* 
125.1 (1.07)† 

 
132.6 (1.22)† 
123.0 (1.19)† 
127.7 (1.15)† 

Diastolic BP 

Men  
Women 

 
77.7 (0.33) 
72.8 (0.30) 

 
81.1 (0.78)† 

 76.2 (0.77)†* 

 
82.6 (0.60)† 
77.8 (0.61)† 

Total a 75.2 (0.24) 78.6 (0.75)† 80.1 (0.57)† 

SE=standard error; aAdjusted for age and gender; †p<0.05 v Others; p<0.05 vs Pacific. 

 

Table 5 showed that SBP was higher with increasing age group for Māori and Others 
and for both genders. Pacific people also showed a marked increase in SBP with age 
group for men; from 123.1 mmHg for 35–44 year olds to 140.6 mmHg for those 65 
years and over. However, there was a decrease in SBP for 55–64 year old Pacific men 
(129.7 mmHg) as compared to the younger 45–54 year olds (135.5 mmHg). This 
discrepancy could be explained by 71% of the 55–64 year olds being on BP-lowering 
medication compared to 29% for the 45-54 year olds.  

For Pacific women, their SBP increased with age group, except for those 65 years and 
older where their SBP was slightly lower than the 55–64 year olds. 
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Table 5. Mean blood pressure levels mmHg (SE) by ethnicity, age group, and 

gender 
 

Age group (years) Variable 

 35–44 45–54 55–64 65+ 

SYSTOLIC MEN 

Māori 
Pacific 
Others 

123.8 (2.11) 
123.1 (1.47) 
118.6 (0.92) 

127.3 (1.80) 
135.5 (4.10) 
123.9 (1.13) 

131.3 (3.20) 
129.7 (4.32) 
130.9 (1.25) 

139.1 (2.20) 
140.6 (2.52) 
141.2 (1.63) 

DIASTOLIC MEN 

Māori 
Pacific 
Others 

80.4 (2.23) 
79.2 (0.94) 
75.9 (0.60) 

80.7 (1.21) 
84.9 (1.78) 
78.4 (0.69) 

81.5 (1.74) 
80.1 (2.00) 
79.2 (0.70) 

79.0 (1.15) 
82.6 (1.87) 
78.9 (0.76) 

SYSTOLIC WOMEN 

Māori 
Pacific 
Others 

110.4 (1.34) 
113.3 (1.76) 
105.1 (0.84) 

116.9 (3.08) 
127.6 (2.02) 
116.0 (1.18) 

132.3 (2.48) 
133.7 (3.40) 
122.5 (1.23) 

144.9 (1.85) 
131.9 (4.90) 
133.1 (1.40) 

DIASTOLIC WOMEN 

Māori 
Pacific 
Others 

73.9 (0.96) 
76.4 (1.21) 
70.4 (0.58) 

75.8 (2.15) 
82.2 (1.25) 
74.1 (0.63) 

80.0 (1.88) 
78.9 (1.07) 
73.8 (0.61) 

82.1 (0.90) 
76.5 (2.40) 
73.2 (0.66) 

SE=standard error. 

 

Māori men’s DBP was approximately constant across all age groups (F=0.30, 
p=0.8233). On the other hand, Māori women’s DBP steadily increased with 
increasing age group. Pacific women’s DBP increased from the 35–44 age group to 
the 45–54 age group, but then declined to the 65 years and over group. For Others, 
women showed an increase in DBP from the youngest group to the 45–54 age group, 
which then DBP levelled off for those 55 years and over. 

After adjusting for all the variables in Table 6, neither Māori nor Pacific blood 
pressure levels were significantly different from Others. Adjustment for gender, age 
and BMI, eliminated ethnic differences in SBP when compared to Others: Māori 1.0 
mmHg (95% CI: -1.2 to 3.2 mmHg, p=0.3596) and Pacific people 0.0 mmHg 
(95%CI: -2.4 to 2.5 mmHg, p=0.9733). 

The age and gender adjusted partial correlation coefficient between SBP and BMI was 
0.32, between SBP and weight was 0.29, and SBP and waist was 0.30. Therefore BMI 
was selected to be included in the multivariate model (Table 6). Men had on average 
10 mmHg higher SBP than women. Age was the strongest risk factor in our model.  

With every 10-year increase in age, SBP increased by approximately 6 mmHg. A 5-
unit increase in BMI would increase SBP by approximately 4 mmHg. Current 
cigarette smokers on average had 4 mmHg lower SBP compared to those who were 
not current smokers. Those who were tertiary educated had nearly 2 mmHg on 
average lower SBP than those who were not tertiary educated. Those already on BP-
lowering medication were on average 10 mmHg higher than those not taking any 
medication. High pulse rate was associated with higher SBP.  

A 10 beats per minute increase in the pulse rate was associated with 2 mmHg increase 
in SBP. Elevated cholesterol and triglycerides were also associated with higher SBP. 
Non-significant variables included ex-cigarette smokers, and alcohol intakes. 
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Table 6. Association of risk factors with systolic blood pressure (mmHg) 
 

Parameter Regression 

coefficient 

SE 

 

t-value P 

 

Intercept 
Māori vs Others 
Pacific vs Others 
Male vs Female 
Age 
BMI 
Current cigarette smoker vs never smoker 
Ex-cigarette smoker vs never smoker 
Current alcohol drinker vs non-drinker 
Ex-drinker v non-drinker 
Occasional drinker vs non-drinker 
Tertiary education vs no tertiary education 
BP-lowering medication (yes vs no) 
Pulse rate (beats per minute) 
Serum cholesterol (mmol/L) 
Triglycerides (mmol/L) 

43.0481 
2.1324 
1.4200 
9.9554 
0.6212 
0.7194 

-4.3320 
-1.0069 
0.8709 

-1.7164 
1.5893 

-1.9021 
9.9590 
0.2081 
1.1147 
0.8537 

4.0602 
1.1184 
1.3402 
0.7468 
0.0361 
0.0746 
0.9995 
0.7715 
1.1353 
1.6251 
1.3732 
0.7417 
1.1784 
0.0372 
0.3702 
0.3164 

10.60 
1.91 
1.06 

13.33 
17.21 
9.64 

-4.33 
-1.31 
0.77 

-1.06 
1.16 

-2.56 
8.45 
5.60 
3.01 
2.70 

<0.0001 
0.0566 
0.2894 

<0.0001 
<0.0001 
<0.0001 
<0.0001 

0.1919 
0.4431 
0.2910 
0.2472 
0.0104 

<0.0001 
<0.0001 

0.0026 
0.0070 

SE=standard error; BMI=body mass index; Adjusted R2=0.34 

 

Discussion 

This study showed that Māori and Pacific people had higher RBP prevalences 
compared to Others. They also had higher average blood pressure levels than Others 
after adjusting for age and gender (Table 4). However differences in BMI accounted 
for the blood pressure differences between Māori and Pacific people versus Others.  

Male gender, increased age, increased BMI, not having a tertiary education, BP-
lowering medication, high pulse rate, increased serum cholesterol and increased 
triglycerides were all associated with higher average SBP levels in the multiple 
regression model.  

The main strength of the study is that it was able to incorporate both Māori and 
Pacific people in adequate numbers. Previous research into blood pressure levels of 
Māori and Pacific people has been difficult due to the problem of obtaining a 
representative sample large enough to draw reliable conclusions because Māori and 
Pacific people are under-represented on the electoral roll.8,12  

Consequently, previous researchers tended to exclude Māori and Pacific people 
altogether from their surveys or if they did survey Māori and Pacific then the 
participants were sampled from the workforce or church groups.13–16 Recruiting 
participants from the workforce may introduce a healthy worker effect, thus possibly 
underestimating the blood pressure levels and RBP prevalences.  

Limitations to the current study include the measurement of blood pressure on a 
single occasion and that cigarette smoking was self-reported. In addition, the response 
rate was not as high as previous studies. However, it has been shown in the 
Atherosclerosis Risk in Communities Study17 that response rates lower than those in 
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our study produced relatively small errors in the estimates of prevalence of common 
cardiovascular disease risk factors. 

A further limitation is that the Other group included 279 Asians of whom 90 were 
South Asians (Indians) who have higher systolic and diastolic blood pressure 
compared to Europeans, and a higher odds of RBP in this study.18 

This study found that 37% of Māori, 38% of Pacific people, and 22% of Others 
(Table 2) had RBP using the common but arbitrary definition of ≥140/90 mmHg. 
Recent collation of worldwide data suggests that approximately 26% of the world’s 
adult population in 2000 had RBP.19 Age standardised rates of RBP varied from 5.5% 
in rural North India to Japan with 38.3% and Spain with 40.0%. 

The Workforce Diabetes Survey (WDS) for adults 40–64 years (1988-90), like the 
current study, also found that Māori and Pacific people had higher mean SBP and 
DBP compared to Europeans after controlling for age and blood pressure treatment.14 
Those on BP-lowering medications had 9.1 mmHg higher SBP than those not treated 
in the WDS which is in agreement with the present study that found 10 mmHg higher 
levels (Table 6) Also, we found in about half the cases those on BP-lowering 
medication had SBP less than 140/90 mmHg.  

Results from the Fletcher Challenge Study 1993–94,13 reported that Pacific people 
had 3 mmHg lower average SBP levels compared to Europeans and 4 mmHg lower 
than Māori. In contrast, the present study found Pacific people had significantly 
higher average SBP levels (7.0 mmHg) than Others, and 2.6 mmHg higher than Māori 
(but this was not significant).  

In the present study, alcohol drinking was not a significant factor associated with 
SBP. This contrasts with the Fletcher Challenge Study13 which found that alcohol 
consumption (in drinks per day) was significantly related to increased SBP. The effect 
of alcohol on blood pressure is controversial, and may depend on the timing of the 
measurement of blood pressure after alcohol intake.20 

A paper by Trye et al9 examined cross-sectional data from previous Heart and Health 
surveys done in Auckland between 1982–94, reported that BMI, cholesterol, HDL 
cholesterol, male gender, and age had a positive association with SBP, while cigarette 
smoking was negatively associated. This is in general agreement with the present 
study. However, the Trye study did not include Māori or other non-Europeans in their 
analysis.  

The Ministry of Health (MOH) 2002/03 recently reported on self-reported RBP for 
New Zealanders aged 15 years and over.21 Their prevalences were slightly lower than 
those reported in the current study in relation to self-reported RBP (Table 1), and are 
likely because the MOH participants were younger. For those identified with RBP, the 
MOH found 58.5% were currently taking BP-lowering medication and 65.2% had 
ever taken BP-lowering medication, prevalences similar to the current study. 

The World Health Organization (WHO) MONICA (Monitoring of Trends and 
Determinants in Cardiovascular Disease) project, found similar associations for BMI, 
BP-lowering medication, smoking and education to the current study.22 However, the 
WHO MONICA project found significantly lower SBP for women smokers but not 
for men.  
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The current study, found significantly lower SBP for both genders of cigarette 
smokers (results not shown). However, it is not clear whether cigarette smoking has a 
direct effect on blood pressure levels. While smoking has been shown to raise blood 
pressure by vasoconstriction and accelerated heart rate as an acute effect,23-25 the 
chronic effects do not appear to be elucidated. Pulse rate has also been found in 
previous studies to be a risk factor for high blood pressure and cardiovascular 
events.26  

In the multivariate regression model, the most easily modifiable factor identified was 
BMI. There is a large amount of evidence that reduction of weight from lifestyle 
changes is associated with reduction in cholesterol, triglycerides, and blood 
pressure—and can prevent the onset of type 2 diabetes.27  

There is evidence that a person’s blood pressure need not increase with age if lifestyle 
and environmental factors are favourable.28,29 Other studies have reported a 
relationship between education and blood pressure.30 We used education as a proxy 
for socioeconomic status. As the multivariate regression model only explained 34% of 
the variance in SBP, there must be other unidentified factors. These factors could 
include diet (especially salt intake) or racial discrimination.31 

The findings of this study support current local and national efforts to reduce the 
burden of obesity in New Zealanders and particularly in Māori and Pacific 
communities. 
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Blood pressure changes over 7 years in a large workforce 

cohort in New Zealand  

Patricia Metcalf, Robert Scragg, Rod Jackson 

Abstract 

Aim The aim of this study was to determine factors associated with changes in blood 
pressure levels over 7 years. 

Methods The baseline Workforce Diabetes Survey was carried out between 1988 and 
1990 on workers predominantly aged ≥40 years, and a follow-up survey of 4053 
participants was carried out between 1995 and 1997.  

Results Overall, mean systolic and diastolic blood pressure levels increased by 6.0 
(5.2%) and 3.1 (4.9%) mmHg, respectively, between the two surveys. The prevalence 
of GP-diagnosed raised blood pressure more than doubled over the 7 years—from 
16.7% at baseline to 36.4% at follow-up. The two-thirds of participants whose blood 
pressure increased between the two surveys had on average lower baseline blood 
pressure levels, and were of shorter stature compared to those whose blood pressure 
levels showed no change or decreased (all p <0.05).  

A multivariate regression model of change in blood pressure over the 7 years showed 
that increase in systolic blood pressure levels was associated with lower baseline 
blood pressure levels; male gender; higher baseline weight and urinary albumin levels 
and greater increase in weight and urinary albumin levels over the 7 years; being of 
lower stature; being a never smoker; having newly or previously diagnosed diabetes; 
and being on current blood pressure lowering medication. 

Conclusions The principal modifiable factor associated with increasing blood 
pressure over the 7 years was higher baseline weight and a greater increase in weight 
during that time period. This study highlights the importance of prevention of weight 
gain as a key public health strategy and for managing raised blood pressure, which is 
one of the major determinants of the burden of CVD in New Zealand. 

Raised blood pressure is common in New Zealand, although blood pressure levels 
appear to be declining in many countries1–5 (particularly in the United States).6 In the 
last few decades, there has also been a significant decline in death rates due to 
cardiovascular disease in economically developed countries including Australia and 
New Zealand.7,8  

In a previous cross-sectional study of 5651 participants aged ≥40 years, we reported 
raised blood pressure in 23.2% of Māori, 16.6% of Pacific people (mostly of Samoan, 
Tongan, Niuean, or Cook Islands origin), 17.2% of Asian, and 9.9% of European 
men—and 14.6% of Māori, 15.7% of Pacific people, 30.9% of Asian, and 11.2% of 
European women.9  

We followed up all of the participants after an average of 7 years to investigate 
overall changes in blood pressure, to identify which people experienced reductions, 
and to identify and what factors contributed to the changes. 
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Methods 

Between May 1988 and April 1990, 6916 adult workers were interviewed at 41 work sites in Auckland 
and 5 work sites in Tokoroa (a central North Island town); response rate 67%. Detailed methods have 
been described previously.10  

Between March 1995 and March 1997, 4065 participants were re-interviewed at the original work sites 
or community halls (where they provided fasting blood) and a further 317 provided questionnaire 
information only. Of the original 5916 participants, 4382 (74.1%) were re-interviewed; 192 (3.2%) had 
died; 426 (7.2%) refused to be re-interviewed; 146 (2.5%) had moved overseas; and 466 (7.9%) were 
not contactable. 

A total of 360 participants were excluded due to missing baseline or follow-up blood pressure 
measurements, thus leaving 3705. All participants gave informed consent and approval was obtained 
from the North Health Ethics Committee. 

All participants completed a self-administered questionnaire about sociodemographic factors, past 
medical history, education, marital status, smoking habit, and current medication use. Ethnicity was 
self-defined. Post high school education included trade school or technical institute, professional 
institution, or university. Because of the small numbers of Asian participants, they were grouped with 
Europeans and called ‘Others’.  

All participants were asked to fast from 10pm the evening before their interview. On the morning of 
the interview, participants were given 75 g Polycose (Abbott Laboratory) after the collection of fasting 
blood samples. A further blood sample was collected 2 hours post-Polycose load. 

Leisure exercise was assessed using a 3-month physical activity recall questionnaire that has been 
validated.11 Vigorous activities were defined as those that made participants breathe hard and moderate 
activities involved movement such as brisk walking. After a rest of 15 minutes or more, blood pressure 
was measured twice in the sitting position with a Hawksley random zero sphygmomanometer at the 
first survey (1988–1990) and with an Omron-Hem-706 oscillometric blood pressure pulse monitor at 
the second survey (1995–1997). Blood pressure measurements at each survey were required to be 
within 10 mmHg of each other and their average was calculated. If blood pressure measurements were 
not within 10 mmHg after six attempts, then the average of the six blood pressure measurements was 
calculated.  

In a subsample of 237 participants, blood pressure measurements were made on both monitors. The 
Omron monitor read 1.7 mmHg (P=0.04) higher systolic and 1.3 mmHg (P=0.04) higher diastolic 
blood pressure levels than the random zero sphygmomanometer so these levels were subtracted from 
the 1995–1997 values. Correlations between monitors were 0.76 for systolic and 0.82 for diastolic 
blood pressure levels. Raised blood pressure was defined as systolic blood pressure ≥140 mmHg, 
and/or diastolic blood pressure ≥90 mmHg, or current use of blood pressure-lowering medications.  

Shoes and heavy clothes were removed for measurement of weight to the nearest 0.2 kg, and height, 
abdominal, and hip girths were measured to the nearest 0.5 cm. Body mass index was calculated as 
weight (kg) divided by the square of height (m2). The New Zealand Socioeconomic Index (NZSEI) was 
calculated based on the occupation of the worker and spouse and a participants was assigned the higher 
of the two.12 

All workers collected an early-morning urine sample before the interview and they provided fasting 
blood specimens for glucose, total cholesterol, HDL-cholesterol, and triglyceride determinations as 
well as a blood sample 2 hours after a 75 g Polycose load.  

Biochemical analyses were made using enzymatic methods. Interbatch coefficients of variation for 
normal control material, in percentages, were as follows: glucose, 3.9; cholesterol, 3.6; HDL-
cholesterol, 3.4; and triglycerides, 4.7—and from abnormal control sera: glucose, 2.1; cholesterol, 3.6; 
and triglycerides, 5.4. Identical methods and quality control sera were used in both surveys. However, 
analyses were run on a SMAC (Technicon, Tarrytown) at the baseline survey and on a Hitachi 747 at 
the follow-up. 

Because of the positively skewed frequency distribution of exercise time and alcohol intakes, they were 
converted to loge values for calculations; the results presented are geometric means (the exponential of 
the log-transformed data) and associated 95% tolerance factor [exponential(1.96*standard error)]. A 
95% confidence interval can be obtained as mean÷tolerance factor to mean*tolerance factor. 
Categorical variables were compared using the chi-squared statistic or Fisher’s exact test (when 
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appropriate), and mean values adjusted for potential confounders were calculated using analysis of 
variance using SAS.13 Multivariate models were built using the stepwise method. 

Results 

The demographic characteristics of the study population are shown in Table 1. 
Overall, systolic blood pressure increased by 6.0 mmHg, a percentage change of 
5.2%—and diastolic blood pressure increased by 3.1 mmHg, a percentage change of 
4.9%. Prevalence of previously GP diagnosed raised blood pressure had more than 
doubled over the 7 years from 16.7% at baseline to 36.4% at follow-up. 

 

Table 1. Number (%) or mean (SD) for selected characteristics of 3705 

participants at the 1988–90 baseline survey 

 

Variables Number (%) 

Age (years) 

Men 

Women 

European and Asian 

Māori 

Pacific* people 

Height (cm) 

Weight (kg) 

48.2 (6.5) 
2703 (73.0%) 
1002 (27.0%) 
3129 (84.5%) 
231 (6.2%) 
345 (9.3%) 
171.5 (8.3) 
79.3 (14.1) 

Systolic blood pressure 

1988 baseline 
1995 follow-up 
Percentage change 

 
123.0 (13.48) 
129.0 (19.54) 
5.2% (13.8) 

Diastolic blood pressure 

1988 baseline 
1995 follow-up 
Percentage change 

 
76.1 (9.48) 

79.2 (10.86) 
4.9% (14.5) 

Raised blood pressure
1
 

1988 baseline 
1995 follow-up 

 
16.7% 
36.4% 

Education after high school 

Married 

Current cigarette smokers 

Ex-cigarette smokers 

55.9% 
80.9% 
21.7% 
34.6% 

*Mostly of Samoan, Tongan, Niuean, or Cook Islands origin. 

 

Table 2 shows age and gender-adjusted levels of cardiovascular risk factors by change 
in blood pressure groups. In those people whose blood pressure increased over the 7 
years, baseline age, 2 hour post-Polycose glucose levels, waist-to-hip and 
cholesterol/HDL ratios, and urinary albumin concentrations were all higher than in 
those whose systolic blood pressure showed no change or decreased.  

People whose systolic blood pressure increased over the 7 years had lower baseline 
systolic and diastolic blood pressure levels and they were shorter. In contrast, those 
people whose diastolic blood pressure increased over the 7 years were lighter; had 
lower total and LDL cholesterol levels; had lower prevalences of raised blood 
pressure and smoking; had lower baseline systolic and diastolic blood pressure levels; 
and had lower socioeconomic status (NZSEI) at baseline.
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Table 2. Baseline (1988) mean (SE) age and gender adjusted levels of cardiovascular risk factors by change in systolic and diastolic 

blood pressure group 
 

Change in systolic blood pressure between 1988 and 1995 Change in diastolic blood pressure between 1988 and 1995 Cardiovascular risk factors 

Zero or decrease 

(n=1355) 

Increase 

(n=2350) 

Zero or decrease 

(n=1326) 

Increase 

(n=2379) 

Age (years)† 47.2 (0.18) 48.8 (0.13)*** 48.8 (0.17) 47.9 (0.14) 

Male gender† 71.1% 74.0%* 73.2% 72.8% 

Māori and Pacific people versus Others‡ 15.3% 15.7% 15.5% 15.6% 

Fasting glucose (mmol/L) 5.38 (0.03) 5.45 (0.02) 5.44 (0.03) 5.41 (0.02) 

2 hour glucose (mmol/L) 4.85 (0.06) 5.04 (0.04)* 4.95 (0.06) 4.98 (0.05) 

Systolic blood pressure (mmHg) 126.4 (0.34) 121.1 (0.26)*** 125.3 (0.34) 121.6 (0.27)*** 

Diastolic blood pressure (mmHg) 77.4 (0.25) 75.5 (0.19)*** 86.1 (0.23) 73.5 (0.18)*** 

Body mass index (kg/m2) 26.8 (0.12) 27.0 (0.09) 26.9 (0.12) 26.9 (0.09) 

Weight (kg) 79.3 (0.36) 79.3 (0.27) 79.9 (0.35) 78.9 (0.28)* 

Waist-to-hip ratio 0.87 (0.002) 0.88 (0.001)*** 0.88 (0.002) 0.88 (0.001) 

Height (cm) 172.1 (0.18) 171.2 (0.13)*** 172.1 (0.18) 171.2 (0.13)*** 

Total serum cholesterol (mmol/L) 6.13 (0.03) 6.16 (0.02) 6.21 (0.03) 6.11 (0.02)* 

LDL-cholesterol (mmol/L) 4.16 (0.03) 4.20 (0.02) 4.23 (0.03) 4.15 (0.02)* 

HDL-cholesterol (mmol/L) 1.27 (0.01) 1.26 (0.01) 1.26 (0.01) 1.27 (0.01) 

Cholesterol/HDL ratio 5.07 (0.04) 5.17 (0.03)* 5.16 (0.04) 5.12 (0.03) 

Serum triglycerides (mmol/L) 1.55 (0.03) 1.61 (0.02) 1.63 (0.03) 1.57 (0.02) 

Serum creatinine (mmol/L) 0.091 (0.0004) 0.093 (0.0003)** 0.092 (0.0004) 0.093 (0.0003)* 

Urinary albumin (mg/L)|| 4.5 (1.053) 5.1 (1.040)* 5.0 (1.051) 4.8 (1.040) 

Alcohol (g/day)||  4.5 (1.062) 4.3 (1.047) 4.5 (1.144) 4.3 (1.047) 

Exercise (minutes per week)||  21.6 (1.137) 23.2 (1.102) 21.3 (1.133) 23.5 (1.104) 

Raised blood pressure (%)‡ 16.5% 16.1% 21.4% 13.0%*** 

Current % smokers‡ 23.0% 20.9% 23.6% 20.5%* 

Ex-smoker (%)‡ 33.2% 35.4% 35.7% 33.9% 

NZSEI 47.9 (0.34) 47.1 (0.26) 47.9 (0.33) 47.1 (0.26)* 

Married (%)‡ 80.0% 81.3% 80.0% 81.4% 

†Not adjusted for age. ‡Not adjusted for age or gender. ||Geometric mean (tolerance factor). NZSEI = New Zealand Socioeconomic Index; *0.01<p<0.05; ** 0.001<p<0.01;  
***p<0.001 compared to zero or decrease group. 
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Table 3. Mean (SE) change in risk factors by change in systolic and diastolic blood pressure group adjusted for age, gender and 

ethnicity 
 

Change in systolic blood pressure between 1988 and 1995 Change in diastolic blood pressure between 1988 and 1995 Cardiovascular risk factors 

Zero or decrease 

(n=1355) 

Increase 

(n=2350) 

Zero or decrease 

(n=1430) 

Increase 

(n=2275) 

Fasting glucose (mmol/L) -0.03 (0.03) 0.04 (0.02) 0.01 (0.03) 0.01 (0.02) 

2 hour glucose (mmol/L) 0.64 (0.06) 0.74 (0.05) 0.74 (0.06) 0.69 (0.05) 

Body mass index (kg/m2) 0.93 (0.06) 1.38 (0.05)*** 0.97 (0.06) 1.36 (0.05)*** 

Weight (kg) 1.87 (0.16) 3.36 (0.12)*** 1.95 (0.15) 3.36 (0.12)*** 

Waist-to-hip ratio 0.005 (0.002) 0.007 (0.001) 0.01 (0.002) 0.01 (0.001) 

Systolic pressure (mmHg) -10.1 (0.31) 15.2 (0.24)*** -4.0 (0.39) 12.3 (0.31)*** 

Diastolic pressure (mmHg) -3.7 (0.26) 7.0 (0.19)*** -7.3 (0.18) 9.6 (0.14)*** 

Total cholesterol (mmol/L) -0.43 (0.03) -0.34 (0.02)** -0.47 (0.02) -0.31 (0.005)*** 

LDL-cholesterol (mmol/L) -0.42 (0.02) -0.41 (0.02) -0.47 (0.02) -0.38 (0.02)*** 

HDL-cholesterol (mmol/L) -0.02 (0.007) 0.01 (0.005)*** -0.01 (0.007) 0.01 (0.01)* 

Cholesterol/HDL ratio -0.27 (0.03) -0.31 (0.02) -0.32 (0.03) -0.28 (0.02) 

Serum triglycerides (mmol/L)  0.14 (0.02)** 0.04 (0.03) 0.13 (0.02)** 0.03 (0.03) 

Exercise (mins/week)† 32.8 (1.015) 43.7 (1.012) 36.4 (1.012) 40.1 (1.012) 

Urinary albumin (mg/L)† 8.0 (1.009) 15.3 (1.007)** 10.0 (1.007) 14.3 (1.007) 

Serum creatinine (mmol/L) 0.014 (0.065) 0.066 (0.049) 0.005 (0.067) 0.073 (0.050) 

Alcohol (g/day)† -1.6 (1.010) -0.6 (1.007)* -1.4 (1.010) -0.6 (1.008) 

*0.01<p< 0.05; **0.001<p<0.01; ***p<0.001. Comparison group is the zero or decrease blood pressure group. †Geometric mean (tolerance factor). 
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Table 4. Parameter estimates (SE) from multivariate model of predictors for change in systolic and diastolic blood pressure levels over 7 

years (1988 to 1995) 
 

Change in systolic blood pressure  Change in diastolic blood pressure  Cardiovascular risk factors 

Zero or decrease 

(n=1355) 

Increase 

(n=2350) 

Zero or decrease 

(n=1430) 

Increase 

(n=2275) 

 Estimate (SE) t value P value Estimate (SE) t value P value 

Age (years) 0.59 (0.04) 13.41 <0.0001 0.01 (0.03) 0.38 0.7072 

Male gender 6.66 (0.82) 8.15 <0.0001 3.95 (0.49) 8.13 <0.0001 

Māori 0.60 (1.17) 0.51 0.6081 1.59 (0.70) 2.26 0.0238 

Pacific people 1.48(1.02) 1.45 0.1474 2.37 (0.63) 3.73 0.0002 

Baseline pressure (mm Hg) -0.39 (0.02) -17.41 <0.0001 -0.57 (0.02) -31.36 <0.0001 

Baseline weight (kg) 0.12 (0.03) 4.73 <0.0001 0.09 (0.02) 5.69 <0.0001 

Change in weight (kg) 0.41 (0.05) 8.73 <0.0001 0.31 (0.03) 10.81 <0.0001 

Baseline HDL (mmol/L) 0.85 (0.96) 0.89 0.3731 0.05 (0.57) 0.08 0.9353 

Change in HDL-cholesterol (mmol/L) 6.53 (1.14) 5.75 <0.0001 2.64 (0.68) 3.90 <0.0001 

Baseline urinary albumin (mg/L) 1.16 (0.29) 4.06 <0.0001 0.45 (0.17) 2.62 0.0087 

Change in urinary albumin (mg/L) 3.74 (1.60) 2.34 0.0195 1.85 (0.98) 1.89 0.0586 

Ex-cigarette smoker -0.74 (0.59) -1.26 0.2083 -0.88 (0.35) -2.52 0.0119 

Current cigarette smoker -2.60 (0.76) -3.43 0.0006 -2.89 (0.45) -6.33 <0.0001 

Newly diagnosed diabetes 4.25 (1.91) 2.22 0.0266 2.33 (1.15) 2.03 0.0420 

Known diabetes 6.50 (1.39) 4.67 <0.0001 1.51 (0.85) 1.78 0.0759 

Current blood pressure lowering drugs 2.75 (0.73) 3.76 0.0002 1.68 (0.43) 3.90 <0.0001 

Height -0.34 (0.05) -7.41 <0.0001 -0.10 (0.03) -3.84 0.0001 

Model R2=0.15; Model R2=0.26. 
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Mean change in cardiovascular risk factor levels over the 7 years are shown in Table 
3. People whose blood pressure increased had larger increases in weight and BMI, 
smaller reductions in total and HDL-cholesterol levels, and a greater increase in 
serum triglycerides levels compared to the group with no change or decreased blood 
pressure. In addition, those whose systolic blood pressure increased had a higher 
urinary albumin excretion and a lower reduction in alcohol intake—and in those 
whose diastolic blood pressure increased, a smaller reduction in LDL-cholesterol. 

Multivariate models of predictors of change in systolic and diastolic blood pressure 
levels are shown in Table 4. The negative effect of current cigarette smoking on 
change in blood pressure levels may be related to the lower change in weight (SE) in 
smokers of 1.20 (0.22) kg compared to non-smokers [3.16 (0.10) kg].  

Baseline blood pressure measurements have been included in the multivariate 
regression models to adjust for any possible regression to the mean. The coefficients 
for baseline blood pressures in the multiple regression models were negative because 
those participants whose systolic blood pressure increased over the 7 years had lower 
baseline blood pressures (Table 2). 

Change in systolic blood pressure over the 7 years was more strongly associated with 
change in weight (r=0.16) than with change in body mass index (r=0.09). Change in 
cholesterol was no longer significant after change in HDL-cholesterol was entered 
into the model, and change in triglycerides and change in alcohol intake were no 
longer significant after change in weight was entered into the model.  

Changes in systolic and diastolic blood pressure over the 7 years were higher in men, 
people with newly diagnosed diabetes, and people on blood pressure-lowering 
medications; and lower in cigarette smokers. Higher baseline weight and urinary 
albumin levels were associated with a larger change in blood pressure, and higher 
baseline blood pressure and height was associated with a lower change in blood 
pressure. Higher changes in weight and HDL-cholesterol were also associated with 
larger changes in blood pressure. Change in systolic blood pressure was higher in 
older people, those with previously diagnosed diabetes and was associated with a 
higher change in urinary albumin.  

Māori and Pacific people had a greater change in diastolic blood pressure, and ex-
cigarette smokers had a smaller change. For both systolic and diastolic blood pressure, 
the most important predictors were higher baseline blood pressures and a larger 
change in weight based on the t-values. 

Figure 1 shows change in systolic blood pressure over 7 years (with 95% confidence 
intervals) by baseline weight, after adjusting for all other variables shown in Table 4. 
Participants whose baseline weight was between 90 to <100 kg at baseline had an 
average 9.0 mmHg increase in systolic pressure, whereas those weighing >100 kg had 
an average 7.6 mmHg increase. 
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Figure 1. Change in systolic blood pressure over 7 years by baseline weight 

adjusted for age, gender, Māori, Pacific people, change in weight, baseline HDL-

cholesterol, change in HDL-cholesterol, baseline urinary albumin, change in 

urinary albumin, smoking status, new and previously diagnosed diabetes, 

current blood pressure-lowering medications, and height 

 

 

 

Change in systolic blood pressure over 7 years (with 95% confidence intervals) by 
change in weight is shown in Figure 2, after adjusting for all other variables shown in 
Table 4. Participants whose weight increased by 5 to <8 kg over the 7 years had an 
average 7.5 mmHg increase in systolic blood pressure and those who had gained more 
than 8 kg had an average 9.6 mmHg increase. In contrast, those participants who lost 
more than 3 kg had a non-significant increase in systolic blood pressure of 0.8 mmHg. 
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Figure 2. Change in systolic blood pressure over 7 years by change in weight 

adjusted for age, gender, Māori, Pacific people, baseline weight, baseline HDL-

cholesterol, change in HDL-cholesterol, baseline urinary albumin, change in 

urinary albumin, smoking status, new and previously diagnosed diabetes, 

current blood pressure-lowering medications, and height 

 

 

 

Figure 3 shows change in systolic blood pressure (and 95% confidence intervals) over 
7 years after adjusting for all of the variables in Table 4, but categorising height into 6 
groups with approximately equal numbers. Heights of <1.7 m were associated with 
8.4 to 10.8 mmHg increases in systolic blood pressure levels. 

Change in systolic blood pressure (and 95% confidence intervals) by smoking status 
is shown in Figure 4, adjusted for all other variables in Table 4. Never smokers 
increased an average 6.6 mmHg, ex-smokers increased an average 5.9 mmHg, which 
was not significantly different from the other 2 groups, and current cigarette smokers 
increased an average 4.0 mmHg. 
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Figure 3. Change in systolic blood pressure over 7 years by height adjusted for 

age; gender, Māori, Pacific people, baseline pressure, baseline weight, change in 

weight, baseline HDL-cholesterol, change in HDL-cholesterol, baseline urinary 

albumin, change in urinary albumin, smoking status, new and previously 

diagnosed diabetes, and current blood pressure-lowering medications 

 

 

Figure 4. Change in systolic blood pressure over 7 years by smoking status 

adjusted for age, gender, Māori, Pacific people, baseline pressure, baseline 

weight, change in weight, baseline HDL-cholesterol, change in HDL-cholesterol, 

baseline urinary albumin, change in urinary albumin, new and previously 

diagnosed diabetes, and current blood pressure-lowering medications, and 

height 
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After adjusting for all other variables in Table 4, an increase in HDL-cholesterol 
between baseline and follow-up of ≥ 0.25 mmol/L was associated with an average 7.9 
(SE=0.75) mmHg increase in systolic blood pressure, a baseline urinary albumin 
concentration of 30 to 50 mg/L was associated with an average increase of 11.7 (1.90) 
mmHg, and an increase in urinary albumin of ≥ 40 mg/L over 7 years was associated 
with an average 8.1 (1.12) mmHg. 

Discussion 

In this study we have shown that higher baseline blood pressure levels and greater 
increases in weight over the 7 years were associated with larger changes in blood 
pressure levels during that time. In addition, other risk factors for increasing blood 
pressure levels were male gender, people with newly diagnosed diabetes, people on 
blood pressure-lowering medications, higher baseline weight, and urinary albumin 
concentrations. Higher baseline blood pressure and height were associated with 
smaller changes in blood pressure. 

For systolic blood pressure, when height was included in the multivariate model, the 
greater change in systolic blood pressure in Pacific people compared to Others was no 
longer significant. However, both Māori and Pacific people had larger changes in 
diastolic blood pressure compared to Others (Table 4). 

The observation that changes in blood pressure levels were more strongly associated 
with change in weight, rather than with baseline measures of obesity is supported by 
results from other studies.14,15  

The beneficial effects of loss of weight on blood pressure have been shown in both 
epidemiological and clinical studies.14,16 Other prospective studies have reported an 
association between obesity and hypertension.17–19 For instance, MacMahon et al 
summarised the results of five randomised clinical trials carried out over an average 
of 3 months and reported that a 9.2 kg decrease in weight was associated with a 
decrease in systolic blood pressure of 6.3 mmHg and a decrease in diastolic blood 
pressure of 3.1 mmHg.20  

In comparison, the current study showed a 0.41 mmHg increase in systolic blood 
pressure for each 1 kg of weight gain, and a 0.31 mmHg increase in diastolic blood 
pressure. However, the clinical trials examined the association between weight loss 
and blood pressure, whereas the current study in effect examined the association 
between weight gain and increase in blood pressure. 

Both higher baseline and a higher change in urinary albumin concentrations were 
associated positively with change in systolic blood pressure levels. We previously 
reported that urinary albumin levels were positively associated with blood pressure at 
the baseline survey.21 A recent study reported that low-grade albuminuria at baseline 
was associated with incident hypertension and with blood pressure progression over a 
follow-up period of 2.9 years.22 However, another study (over a follow-up period of 
12 years) showed no such association.23  

Microalbuminuria has been reported to be a marker of vascular dysfunction in both 
the kidneys and systemic vasculature.24 Studies suggest that elevated urinary albumin 
excretion is associated with abnormalities in tests of endothelial function in both 
people with diabetes25,26 and non-diabetic people.27,28  
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In the current study current cigarette smoking was associated with a lower increase in 
systolic and diastolic blood pressure levels over 7 years compared to non-smokers. 
This may have been related to the lower change in weight experienced by smokers 
compared to non-smokers. However it is not clear whether cigarette smoking has a 
direct effect on blood pressure levels. Findings from other studies have been 
inconsistent, with similar lower blood pressure levels in smokers compared to ex- and 
non-smokers,29,30 no association,31,32 or higher levels in smokers compared to ex- or 
never smokers.33,34. While smoking has been shown to raise blood pressure by 
vasoconstriction and accelerated heart rate as an acute effect,35 the chronic effects do 
not appear to have been elucidated. 

People with previously diagnosed diabetes mellitus had significantly greater changes 
in systolic and diastolic blood pressure over the 7 years, and people with newly 
diagnosed diabetes had a slightly higher increase, compared to those without diabetes 
(Table 4). Fasting blood glucose levels have been previously reported to be associated 
with the development of elevated blood pressure.36 

An inverse association was observed between height and increasing blood pressure 
levels (Table 4). Unfavourable environmental and nutritional conditions have been 
previously been shown be related to the final height attained for an individual.37,38 

Change in blood pressure levels were not associated with baseline alcohol intakes 
(Table 2) in the current study. Overall, participants reported lower levels of alcohol 
consumption at the follow-up survey than in the baseline survey, with the lowest 
alcohol consumption in the group with the zero or decrease change in systolic blood 
pressure (Table 2), which was no longer significant after change in weight was 
entered into the multivariate model.  

Others have reported a stronger association for change in alcohol consumption than 
for baseline drinking.15,39–41 However, a recent meta-analysis examining the effect of 
alcohol intake on blood pressure reported that the timing of blood pressure 
measurements after alcohol intake had a substantial effect on the magnitude and 
direction of blood pressure change.42 

As in the current study, another study in young adults observed no significant effect 
of change in physical exercise levels and change in blood pressure levels.15 However, 
in this study population, we have reported that a decrease in total cholesterol 
concentrations over 7 years was associated with increased physical activity levels.43 

Few studies appear to have reported an association between change in blood pressure 
and measures of socioeconomic status. However, no significant association was 
observed with education or occupation in one study of young adults.15 In the current 
study there were no significant differences in change in blood pressure levels 
associated with education level or with gross household income (data not shown), and 
the significantly higher New Zealand Socioeconomic Index (NZSEI Table 2) in the 
zero or decrease group for change in diastolic blood pressure only was no longer 
significant after adjusting for ethnicity. 

In terms of clinical significance, a 10 mmHg lower usual systolic blood pressure has 
been associated with about 40% lower risk of stroke death and about 30% lower risk 
of death from ischaemic heart disease or other causes throughout middle age, and 
even a 2 mmHg lower usual systolic blood pressure would be associated with about 
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10% lower stroke mortality and about 7% lower mortality from ischaemic heart 
disease or other causes of vascular mortality.44 

The key strengths of this investigation include the size of the study, the multiethnic 
study population, the heterogeneity of the populations and the comprehensive range of 
measures collected thus enabling and the investigators to examine and adjust for 
multiple conventional risk factors associated with blood pressure. Moreover, almost 
three-quarters of the original participants were followed up after 7 years, a high 
response rate compared with many follow-up studies. While the original study 
population only included working people, over 1000 participants had retired by the 
time of the follow-up, giving the study greater relevance to a wide range of adult New 
Zealanders. 

The principal modifiable factor associated with increasing blood pressure over the 7 
years was higher baseline weight and a greater increase in weight during that time 
period. This study provides further local evidence to support obesity prevention as a 
major public health issue for New Zealand. 
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Prognostic value of high-sensitivity C-reactive protein in 

patients with chronic heart failure 

Chuncai Xue, Ying Feng, Jinshan Wo, Yigang Li 

Abstract 

Objective To determine whether high-sensitivity C-reactive protein (hsCRP) has 
prognostic value in patients with chronic heart failure. 

Methods Serum hsCRP levels were measured with high-sensitivity assay (IMMAGE 
Immunochemistry Systems) in 128 patients with CHF and 25 healthy control subjects. 
Cardiac troponin T (TNT) was measured by electrochemiluminescence immunoassay 
on an Elecsys1010 automatic analyser. Cardiac events were defined as cardiac death 
and rehospitalisation because of worsening heart failure during the follow-up period. 

Results Circulating levels of hsCRP and TNT were significantly higher in patients 
with CHF than in the 25 healthy people (p=0.0028, p=0.017, respectively) and 
increased with severity of CHF. During a mean follow-up period of 378±26 days, 42 
(32.8%) of the 128 patients had cardiac events. Levels of hsCRP and TNT were 
significantly higher (p=0.00031, p=0.00047, respectively) and LVEF was 
significantly lower (p=0.0052) in patients with cardiac events than in patients without 
cardiac events.  

When multivariate Cox proportional hazards regression was performed, we found that 
hsCRP, TNT, and LVEF were independent significant predictors of cardiac events in 
patients with CHF (hsCRP: hazard ratio [HR], 3.81; 95% confidence interval [CI], 
2.14–9.35; p=0.024; TNT: HR, 2.61; 95%CI, 1.96–4.31; p=0.012; LVEF: HR, 3.52; 
95%CI, 2.36–10.37; p=0.024). When Pearson's correlation analyses were performed, 
we could find a positive correlation between hsCRP and TNT (r=0.493, p=0.0043) 
and a negative correlation between hsCRP and LVEF(r=-0.354, p=0.0051).  

Conclusion Serum hsCRP concentrations were elevated in patients with CHF and 
increased with severity of CHF. It was an independent significant predictor of cardiac 
events in patients with CHF. 

The serum concentration of C-reactive protein (CRP) is mildly elevated in patients 
with chronic congestive heart failure (CHF). Standard assays for CRP lack the 
precision within the low reference range and thus cannot be used effectively for 
routine clinical risk prediction. Our study was aimed at investigating high-sensitivity 
assay of CRP (hsCRP), a marker of systemic inflammation, in the context of heart 
failure, and to determine if it has prognostic value in patients with CHF.  
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Methods 

Patients—A total of 128 consecutive patients admitted to hospital with decompensated chronic heart 
failure were enrolled in this study. The diagnosis of chronic heart failure (CHF) was based on the 
criteria below produced by the European Society of Cardiology1: 

• Symptoms of heart failure (at rest or during exercise); 

• Objective evidence of cardiac dysfunction (at rest); 

• Response to treatment directed toward heart failure (In cases where the diagnosis is in doubt). 

The characteristics of the patients with CHF are summarised in Table 1.  

 

Table 1. Characteristics of the patients with congestive heart failure (CHF) 
 

Number of patients 

Age (years) mean±±±±SD 

Sex M/F (%) 

128 
62±15 

79(62%) / 49(38%) 

Cause of CHF  

Ischaemic CHF 
Non-ischaemic CHF 

 
75 
53 

NYHA n (%) 

Class II 
Class III 
Class IV 

 
57 (44.5%) 
40 (31.3%) 
31 (24.2%) 

Left ventricular ejection fraction 

All patients with CHF 
Ischaemic CHF 
Non-Ischaemic CHF 
Class II 
Class III 
Class IV 

 

0.37±0.11 
0.36±0.09 
0.33±0.08 
0.36±0.12 
0.27±0.12 
0.19±0.13 

 

All patients had a left ventricular ejection fraction (LVEF) less than 40% or had a mean left ventricular 
end-systolic dimension greater than 55 mm by transthoracic echocardiography. Ischaemic CHF was 
diagnosed by coronary angiography (greater than 50% luminal diameter narrowing in at least one 
major epicardial coronary artery) or by the history of documented myocardial infarction. No-Ischaemic 
CHF was caused by primary dilated cardiomyopathy (26 patients), valvular heart disease (15 patients), 
systemic hypertension (12 patients).  

We excluded patients with clinical or laboratory evidence of systemic infection, myocardial infarction 
within 8 months, pericarditis, cor pulmonale, inflammatory illness such as arthritis or connective tissue 
diseases, or any malignancy tumour. 

Control population consisted of 25 healthy Chinese people (men 15, women 10, mean age 49±16 years 
old). Blood samples from patients were obtained on the first day of admission. Control blood samples 
from 25 healthy people were obtained at fast condition. Blood samples were allowed to clot for 30 
minutes at room temperature and were centrifuged for 5 minutes. All blood samples were measured 
within 3 hours of being obtained and without freezing 

All patients were followed up by telephone, or through regular outpatients visits, or when they were 
rehospitalised. Full data was obtained for all patients. Mean follow-up period was 378±26 days. The 
follow-up began on March 2002 and ended on February 2004. Cardiac events were defined as cardiac 
death and rehospitalisation because of worsening heart failure. 

The trial was approved by the local Ethics Committee. Patients received detailed information and gave 
written consent. 

Measurements of hsCRP and TNT—hsCRP was measured by immunoassay with an autoanalyser 
(IMMAGE Immunochemistry Systems, Beckman Coulter, California). The intra-assay and inter-assay 
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coefficients of variation for hsCRP were 5% and 10%, respectively. TNT was measured by 
Electrochemiluminescence immunoassay on an Elecsys1010 automatic analyser (Roche Company). 
Inter-assay and intra-assay coefficients of variation were <4% and <7% respectively. The level of 
sensitivity is <1 pmol. LVEF was obtained by 2-dimensional echocardiography with a HDI 3000 
echocardiograph (ALT Company America).  

Statistical analysis—Data are expressed as mean±SD. Patients were divided into three groups 
according to their NYHA functional classification. Equality of variance was tested with Bartlett 

method (χ
2
=0.652, p=0.146). Analysis of variance was used to compare the mean levels of hsCRP and 

TNT among these 3 groups and the 25 control subjects. Correlations between hsCRP and TNT, hsCRP 
and LVEF, were analysed by Pearson's correlation coefficient test.  

Cox proportional hazards regression was performed to determine the significance of age, sex, LVEF, 
presence of ischaemic heart disease, the use of statin drugs (20 mg), and circulating levels of hsCRP as 
predictors of CHF. Age was a continuous variable in the Cox proportional hazards regression.  

Patients were divided into two groups, patients who had major adverse cardiac events and those who 
were event-free. T-tests for measurement data and Chi-squared tests for enumeration data were 
performed to compare clinical and haemodynamic characteristics in these 2 groups.  

Results 

Circulating levels of hsCRP and TNT were significantly higher in patients with CHF 
than in the 25 healthy people (p=0.0028, p=0.017, respectively) and increased with 
severity of CHF. These data were shown in Table 2. Patients with CHF were divided 
in two groups according to the causes of their CHF (ischaemic vs non-ischaemic). 
There were no significant differences in age, sex, hsCRP, TNT, LVEF, or cardiac 
events between the two groups. These data were shown in Table 3. 

 

Table 2. Concentrations of hsCRP and TNT in control and CHF subjects 
 

Variable Control Class II Class III Class IV P value 

HsCRP (mg/L) 
(95%CI) 

1.01±0.54 
(0.787-1.233) 

2.64±3.12 
(1.814–3.466) 

4.51±5.21 
(2.845–6.175) 

6.34±7.36 
(3.649–9.031) 

0.0028 

TNT (mg/L) 
(95%CI) 

0.003±0.001 
(0.0026–0.0034) 

0.143±0.15 
(0.103–0.183) 

0.215±0.17 
(0.16–0.27) 

0.45±0.19 
(0.381–0.591) 

0.017 

 

Table 3. Characteristics of patients with ischaemic CHF or non-ischaemic CHF 
 

Variable Ischaemic CHF 

n=75 

Non-ischaemic CHF 

n=53 

P 

Age, mean±SD 

(years) 
(95%CI) 

59±9 
(57–61) 

61±7 
(57–60) 

0.25 

Male (%) 46 (61%) 33 (62%) 0.92 

LVEF 
(95%CI) 

0.36±0.09 
(0.34–0.38) 

0.33±0.08 
(0.31–0.35) 

0.075 

HsCRP(mg/L) 
(95%CI) 

4.13 ±5.12 
(2.95–5.31) 

4.09±5.24 
(2.65–5.53) 

0.57 

TNT(mg/L) 
(95%CI) 

0.324±0.13 
(0.294–0.364) 

0.318±0.16 
(0.274–0.362) 

0.8 

Events (%) 24 (32%) 18 (34%) 0.85 
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During a mean follow-up period of 378±26 days, 42 (32.8%) of the 128 patients had 
cardiac events. Patients with CHF were divided into two groups: patients with cardiac 
events and those who were event-free.  

There were no significant differences in age, sex, causes of CHF, or medications 
between the two groups. However levels of hsCRP and TNT were significantly higher 
(p=0.00031, p=0.00047, respectively) and LVEF was significantly lower (p=0.0052) 
in patients with cardiac events than in patients without cardiac events. These data are 
shown in Table 4.  

 

Table 4. Characteristics of patients who had cardiac events as well as those who 

were event-free 
 

Variable Cardiac events 

(n=42) 

Event-free 

(n=86) 

P value 

Age, mean±SD 

(years) 
(95%CI) 

59±8 
(56.5–61.5) 

62±9 
(60–64) 

0.847 

Male (%) 26(62%) 53(62%) 0.421 

Causes of CHF 

Ischaemic 
Non-ischaemic 

 
24 (57.1%) 
18 (42.9%) 

 
51 (59.3%) 
35 (40.7%) 

 
0.249 
0.348 

Medications 

Diuretic (%) 
Digitalis (%) 
β-blockers (%) 
ACEI/ARB (%) 
Statins (%) 

 
39 (92.9%) 
34 (81%) 

22 (52.4%) 
32 (76.2%) 
10 (23.8%) 

 
84 (97.7%) 
70 (81.4%) 
43 (50%) 

68 (79.1%) 
21 (24.4%) 

 
0.230 
0.652 
0.645 
0.354 
0.143 

LVEF 
(95%CI) 

0.22±0.14 
(0.176–0.264) 

0.36±0.15 
(0.33–0.39) 

0.0052 

HsCRP (mg/L) 
(95%CI) 

6.59±7.69 
(4.19–8.99) 

2.46±3.25 
(1.76–3.16) 

0.00031 

TNT (mg/L) 
(95%CI) 

0.48±0.11 
(0.446–0.514) 

0.11±0.02 
(0.106–0.114) 

0.00047 

 

When multivariate Cox proportional hazards regression was performed, we found that 
hsCRP, TNT, and LVEF were independent significant predictors of cardiac events in 
patients with CHF (hsCRP: hazard ratio [HR], 3.81; 95%Cl, 2.14–9.35; p=0.024; 
TNT: HR, 2.61; 95%Cl, 1.96–4.31; p=0.012; LVEF: HR, 3.52; 95%Cl, 2.36–10.37; 
p=0.024). These data were shown in Table 5.  

When Pearson's correlation analyses were performed, we found a positive correlation 
between hsCRP and TNT (r=0.493, p=0.0043) and a negative correlation between 
hsCRP and LVEF (r=-0.354, p=0.0051).  
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Table 5. Predictors of cardiac events: multivariate Cox proportional hazards 

regression 
 

Variable Coefficients Hazard ratios 95%Cl for hazard ratio P 

Age >65 years 
Male 
Ischaemic heart disease 
Use of statins 

LVEF ≤35% 

TNT >1.8 (mg/L) 
HsCRP >3.2 (mg/L) 

0.142 
0.563 
0.354 
0.247 
1.245 
1.132 
1.086 

1.127 
1.572 
1.143 
1.352 
3.52 
2.61 
3.81 

0.354–2.871 
0.571–4.652 
0.653–3.542 
0.357–5.623 
2.36–10.37 
1.96–4.31 
2.14–9.35 

0.765 
0.341 
0.571 
0.657 
0.024 
0.012 
0.024 

 

Discussion  

CHF is the final common pathway of a variety of cardiac disorder, including 
ischaemic heart disease, idiopathic dilated cardiomyopathy, and valvular disease, and 
is usually progressive.  

Recent studies suggest that heart failure may, in part, be an inflammatory disease.2–4 

CRP, an acute phase reactive protein that increases during the host response to tissue 
injury (including that caused by infection, trauma, malignant disease and chronic 
inflammatory conditions)5 is synthesised in the liver, and its serum concentration is a 
reliable index of overall inflammation activity.  

Several large-scale prospective epidemiological studies have shown that plasma levels 
of hsCRP are a strong independent predictor of risk of future myocardial infarction, 
stroke, peripheral arterial disease, and vascular death among individuals without 

known cardiovascular disease.6–10 Moreover, several studies have shown increased 
concentration of CRP in patients with heart failure, 11-15 although clinical data about 
the prognostic value of CRP in patients with chronic heart failure have been sparse 
and inconsistent.11,12,16  

Standard assays for CRP lack the sensitivity needed to determine levels of 
inflammation within low reference range, clinical utility of standard CRP is extremely 
limited to its prognostic values in patients with CHF. More recently, with the 
recognition that inflammation is one of the mechanisms of CHF and with the 
availability of highly sensitive assay systems, we thought that circulating 
concentrations of hsCRP may have prognostic value in patients with CHF.  

Our study demonstrated that serum hsCRP concentration were elevated in patients 
with CHF and increased with severity of CHF. Furthermore, it shows that elevated 
serum hsCRP concentrations have independent significant predictive value. We also 
found that hsCRP had a positive correlation with TNT and had a negative correlation 
with LVEF. Clinical and basic studies show that CRP has a fundamental role in 
atherogenesis.17  

Coronary artery disease was present in 68% of patients with CHF,18 which cause, in 
part, elevated serum hsCRP in patients with CHF. This study also has shown that 
increased hsCRP levels in patients with CHF was unrelated to the causes of heart 
failure, which suggests that CHF is the final common pathway of a variety of cardiac 
disorders, including ischaemic heart disease, idiopathic dilated cardiomyopathy, and 
valvular heart disease. 
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Previous studies observed elevated serum levels of TNT in patients with CHF,19–21 
and their presence was associated with adverse outcome.17 Our results are consistent 
with the emerging concept that cardiac troponin elevations reflect ongoing myocardial 
cell injury associated with the progression of CHF. Also, the present study showed a 
positive correlation between TNT and hsCRP, thus speculating that markers specific 
for myocardial cell injury or inflammatory effect may detect different features of the 
pathophysiologic process of heart failure.  

Underlying mechanisms of CHF remain unclear. Different mechanisms may be 
involved in the progression and pathogenesis of CHF, such as activations of 
sympathetic nerve and renin-angiotensin-aldosterone systems. And both experimental 
and clinical studies have also shown a role for inflammation in the pathogenesis of 
heart failure.  

There is evidence showing that chronic activation of the immune system exists during 
heart failure. Indeed, some patients present evidence of monocyte-macrophage and 
lymphocyte activation.22–25 It appears clear that patients with either ischaemic or non-
ischaemic heart failure show activation of proinflammatory cytokines (IL-1, IL-6, 
tumour necrosis factor-α).  

Interleukin-6 is a major inducer of CRP.26 Cardiac decompensation itself and injuries 
to other organs such as the liver, kidney, brain, or skeletal muscle induced by low 
cardiac output, hypoperfusion, hypoxia, and venous congestion may each be sources 
of interleukin-6, which may in turn result in the production of CRP in patients with 
CHF.27  

CRP has many pathophysiologic roles in the inflammatory process.28 It can amplify 
the inflammatory response through complement activation, which may cause 
myocardial cell apoptosis, and thus ventricular damage or dysfunction.29 This may 
resulted in mildly elevated levels of serum TNT in patients with CHF. In our study we 
found that hsCRP had a negative correlation with LVEF, this indicated a correlation 
between hsCRP and myocardial cell damage. 

Is CRP simply a marker of chronic systemic inflammation or directly involved in the 
pathogenesis of CHF? Can it be used as a target for treatment of CHF? Further studies 
are needed to answer these questions. 

In conclusion, serum hsCRP concentrations were elevated in patients with CHF and 
increased with severity of CHF. It was an independent significant predictor of cardiac 
events in patients with CHF. 
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The Bold Promise Project: a system change in primary care 

to support cardiovascular risk screening in New Zealand 

Gary Sinclair, Andrew Kerr 

Abstract 

Aims To develop a series of system changes in primary care to facilitate 
cardiovascular risk screening of all eligible patients identified according to the current 
New Zealand Cardiovascular Guidelines (NZGG), and to provide the ability to 
measure and track clinical management of high risk patients. 

Methods Several system changes were developed within primary care practice 
management software to identify the patient cohort eligible for cardiovascular risk 
screening, to calculate cardiovascular disease risk (CVR), and to extract the data for 
reporting on screening outcomes and clinical management indicators in high risk 
patients. Following a baseline audit, the system changes were piloted over 12 months 
in three general practices with a combined enrolled patient population of 30,963.  

Results A total of 6570 NZGG eligible patients were identified; 20.1% of these were 
Māori and 19.7% were Pacific people (mostly of Samoan, Tongan, Niuean, or Cook 
Islands origin). Over 12 months, screening rates for cardiovascular risk assessment 
increased from 4.7% to 53.5% for the cohort. Of the 3516 patients screened, 482 
(13.7%) had established cardiovascular disease. A further 230 (6.5%) had diabetes 
without CVD and 646 (18.4%) had a 5-year CVD risk of ≥15% 

Management data was available in 232 (48.1%) of those with CVD, 74%, 65%, and 
79% were on aspirin, statins, and blood pressure-lowering medication, respectively. 
Fifty-five percent exceeded the low density lipoprotein (LDL) target of 2.5 mmol/L, 
62% had a systolic blood pressure (BP) above the target of 130 mmHg, 18% were still 
smoking, and only 9% met all clinical targets recommended in the guideline. Of 646 
with a 5-year CVD risk ≥15%, management data was available in 347 (53.7%). Only 
34% were prescribed aspirin, 40% were prescribed statins, and 57% were on blood 
pressure lowering medication. Forty percent of this group had a systolic BP >140 
mmHg, 36% an LDL >3.5 mmol/L, with only 7% of patients meeting all the guideline 
clinical targets.  

Conclusions The system changes comprising this intervention have dramatically 
increased cardiovascular risk assessment rates in a primary care setting, and will 
facilitate appropriate targeting of intensive cardiovascular prevention measures to 
close the treatment gap observed. 

The New Zealand Health Strategy
1 identifies reduction of the incidence and impact of 

cardiovascular disease as one of the top 13 health priorities, and this priority has been 
carried through to the Primary Health Care Strategy.2 In December 2003, the New 
Zealand Guidelines Group released updated guidelines: Assessment and Management 
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of Cardiovascular Risk. This publication provides guidance around which populations 
are at greatest risk from cardiovascular disease and would benefit from formal 
cardiovascular risk assessment. In addition, guidelines are provided around the best 
evidence based care for those individuals identified as “high risk”.3 

Unfortunately, there are presently few systems in place in primary care which support 
the meaningful expression of guidelines into regular clinical practice. A local study in 
primary care reported that more than two-thirds of people with vascular disease were 
not receiving guideline-recommended medications and there was little evidence of 
targeting by absolute risk for those without disease.4 This is in keeping with findings 
in secondary care that risk-factor management for cardiovascular disease is 
suboptimal in a significant percentage of secondary prevention patients.5 This gap 
between recommended and actual treatment is an important and preventable cause of 
morbidity and mortality in New Zealand. 

This project aims to make system changes in the general practice setting to facilitate 
the screening of all patients identified in the current guidelines as being eligible for 
cardiovascular risk assessment, and provide the ability to measure and track clinical 
management in those patients identified with high cardiovascular risk. 

We would like to create an environment where we could make the “bold promise” to 
our patients, that “no patient should be denied the best, most current, evidenced-

based management for their individual cardiovascular risk status”.  

This promise implies a responsibility to screen all eligible patients to assess their level 
of cardiovascular risk. 

Methods 

Study population—Three practices with a combined enrolled population of 30,963 were included in 
the pilot project. The practices varied in size (4500 to 15,300 patients), location (2 in South Auckland 
and 1 in the Hawke’s Bay), degree of experience with chronic care management (CCM) programmes, 
and culture of teamwork within the practice. All used the same practice management system (PMS) 
and were capitation funded.  

Identification of the screening cohort—The cohort of patients eligible for cardiovascular risk 
assessment is defined in the New Zealand guideline for the assessment and management of 
cardiovascular risk.3 A series of database queries were developed to identify this group of patients 
within the enrolled patient population and the output linked to a pop-up alert which appeared whenever 
accessing the patients electronic file. In addition, patients were sent a letter explaining the value of 
screening for cardiovascular risk and inviting them to arrange a risk assessment. Where there was no 
record of a blood lipid profile in the preceding year, this invitation included a laboratory order form for 
fasting lipids and glucose. Recall letters were sent at the start of the project and at varying intervals 
thereafter. Patients were either screened opportunistically by the attending clinician during scheduled 
appointments, or by practices nurses for those patients responding to a recall letter. 

Calculation of cardiovascular risk—To collect clinical information in a consistent and useful format, 
and to simplify calculation of cardiovascular risk, use was made of the screening templates within the 
PMS. A screening term for 5-year absolute risk of cardiovascular event was defined (CVR), and 
several configuration changes were made to the Read code system within the PMS to allow for 
consistent coding of smoking status, family history of cardiovascular disease, previous cardiovascular 
history, and diabetes. Electronic results for lipid profile auto-populated the relevant screening 
templates. 

Five-year absolute risk of a cardiovascular event was calculated using the Framingham-based 
(Anderson6) risk equation currently in use in New Zealand.3,7 Clinicians had the option of using either 
an electronic tool or the paper based risk calculator provided by the National Heart Foundation.3 
Choice of electronic risk calculation tool depended on practice location and Primary Health 
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Organisation affiliation. All practices had access to the CCM tool developed in Counties Manukau,8 
and some also had access to the Predict/Prompt tool (Enigma Publishing Limited). Both risk 
calculation tools were configured to auto-populate previously entered relevant clinical information 
including laboratory results, and in many cases required only the addition of a current blood pressure 
measurement. 

For those patients with a calculated cardiovascular risk greater than or equal to 15%, clinicians were 
asked to complete a second management template to capture information on the management indicators 
defined in the New Zealand guideline.3 Practices with access to the Predict/Prompt tool were able to 
use this information to obtain detailed, patient specific, evidence-based decision support for further 
management.  

Data extraction and reporting—Data relating to cardiovascular risk and management indicators were 
obtained from a database extract and imported to a spreadsheet reporting tool at each practice which 
enabled reporting on the clinical performance indicators outlined in the guideline.3  

Baseline audit—A pre-intervention audit completed in May 2004 investigated the clinical notes of 180 
randomly selected patients from the screening cohort (60 each from indigenous Māori, Pacific [mostly 
of Samoan, Tongan, Niuean, or Cook Islands descent] people, and New Zealand European). The audit 
reported on the presence of a CVR assessment as well as the availability of clinical information 
required to calculate CVR. Results for each ethnic group were then proportionally extrapolated to the 
full screening cohort to calculate a baseline screening rate. 

On completion of the baseline audit, the system changes comprising the intervention were installed and 
the first practice began active screening in June 2004 followed by the remaining practices in July. Each 
practice identified a clinical champion to oversee the project (practice nurse or doctor) and attended an 
education session which included a cardiologist led discussion of the guideline, a presentation of the 
baseline audit information, and a demonstration of the system changes comprising the intervention and 
their use. Monthly reporting on screening rates, risk distribution, and management indicators was 
circulated to the practice team. Data from all three sites was collected for 12 months and aggregated for 
the purposes of this study.  

Results 

6570 patients were identified as being eligible for cardiovascular risk assessment, 
comprising 21.2% of the total enrolled population. Due to the participating practices 
having a higher proportion of indigenous Māori and Pacific people, 20.1% of the 
eligible cohort identified as Māori, and 19.7% as of Pacific descent. 

The results of the baseline audit are summarised in Table 1. 

 

Table 1. Recording of cardiovascular risk and required clinical information at 

baseline audit 
 

Variable Māori 

(n=60) 

Pacific 

(n=60) 

NZ European 

(n=60) 

Extrapolated 

to Total 

(n=6570) 

Smoking status recorded at all 
Smoking status Read code 
BP recorded at all 
BP in screening terms 
Lipid profile on record 
Lipid profile in screening terms 
Family history of CVD recorded at all 
Family history of CVD Read code 
5-year CVR assessment recorded 

41% 
20% 
65% 
58% 
33% 
27% 
5% 
0% 
6% 

40% 
28% 
67% 
51% 
40% 
31% 
0% 
0% 
8% 

32% 
18% 
76% 
67% 
62% 
47% 
1% 
0% 
3% 

35.8% 
20.2% 
71.7% 
2.3% 

51.8% 
39.9% 
1.8% 
0% 

4.7% 
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One year following implementation of the project, 3516 people had been screened, 
representing an overall screening rate of 53.5%.  

New Zealand Guidelines Group (NZGG)3 outlines several clinical performance 
indicators for reporting on screening for cardiovascular risk:  

CVD 5 The proportion of Māori men aged 35 and above and Māori women aged 45 and above who have had 
a 5-year absolute cardiovascular risk recorded in the last 5 years. 

CVD 6 The proportion of Pacific men or men from the Indian subcontinent aged 35 and above and Pacific 
women or women from the Indian subcontinent aged 45 and above who have had a 5-year absolute 
cardiovascular risk recorded in the last 5 years. 

CVD 7 The proportion of men identifying as European or “other” aged 45 and above and women identifying 
as European or “other” aged 55 and above who have had a 5-year absolute cardiovascular risk 
recorded in the last 5 years. 

CVD 8 The proportion of men or women with diabetes who have had their 5-year absolute CV risk recorded 
in the last 5 years. 

The NZGG clinical performance indicators for screening are summarised in Table 2. 

 

Table 2. Clinical performance indicators for screening of cardiovascular risk 

after 12 months 
 

Indicator Male Female Total 

CVD 5 (Māori) 
CVD 6 (Pacific) 
CVD 7 (European) 
CVD 8 (Diabetic) 

32.8% 
43.4% 
52.9% 

54.7% 
57.2% 
72.0% 

40.5% 

47.7% 

59.8% 

52.0% 

All 46.9% 65.9% 53.5% 

 

Figure 1. Uptake of screening for cardiovascular risk by practice 
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The uptake of screening by practice is shown in Figure 1 and appears to have been 
slowed by the simultaneous roll-out of the NZ Meningococcal B vaccination 
programme beginning in late July 2004. Assessment rates at one year varied between 
36.4% and 75.4% and the increase in screening rate has slowed to approximately 2% 
per month. 

High risk patients—Of the 3516 patients screened, 482 (13.7%) had CVD 
(ischaemic heart disease, cerebrovascular disease, peripheral vascular disease) 
including 97 patients who also had diabetes mellitus. Another 230 (6.5%) patients 
were considered high risk through having “diabetes only”, with no specific history of 
a CVD event.9 A further 646 (18.4%) had an absolute 5-year cardiovascular risk 
≥15%.  

Management data (see Table 3) was available on 232 (48.1%) of those with CVD, 157 
(68.3%) of those with “diabetes only”, and 347 (53.7%) of those with CVD risk 
≥15%. There was considerable variation in the capture of management data between 
those practices with a previous experience of CCM (64.7% data capture in CVD 
patients) and those with no formal CCM experience (30.5% data capture in CVD 
patients). 

 

Table 3. Management (Mx) data in high risk patients 
 

Cardiovascular disease Diabetes mellitus only Cardiovascular risk ≥15% Variable 

No. No. with 

Mx data 

% with 

Mx data 

No. No. with 

Mx data 

% with 

Mx data 

No. No. with 

Mx data 

% with 

Mx data 

Total 482 232 48.1% 230 157 68.3% 646 347 53.7% 

Māori 
Pacific 
European 

67 
57 

358 

42 
33 

157 

62.7% 
57.9% 
43.9% 

41 
82 

107 

26 
61 
70 

63.4% 
74.4% 
65.4% 

116 
83 

447 

74 
53 

220 

63.8% 
63.9% 
49.2% 

Male 
Female 

283 
199 

146 
86 

51.6% 
43.2% 

141 
89 

104 
53 

73.8% 
59.6% 

400 
246 

195 
152 

48.8% 
61.8% 

No.=Number. 

 

Table 4. Performance indicators for clinical management in CVD patients 

(n=232) 
 

Variable Lifestyle 

advice 

Prescribed 

aspirin 

Prescribe

d statin 

Prescribed 

beta-blocker 

Prescribed 

ACE inhibitor 

Not smoking Meet ALL Mx 

advice 

Total 62% 74% 65% 46% 52% 82% 9% 

Māori 
Pacific 
European 

74% 
61% 
59% 

69% 
73% 
76% 

69% 
79% 
61% 

40% 
39% 
48% 

67% 
58% 
47% 

69% 
91% 
83% 

17% 
15% 
6% 

Male 
Female 

62% 
62% 

78% 
67% 

68% 
59% 

50% 
38% 

53% 
51% 

86% 
74% 

12% 
6% 

 

The clinical performance indicator data for those patients with CVD and complete 
management data (see Table 4) demonstrates a treatment gap with 18% of patients 
still smoking, 26% not on aspirin, and 35% not on a statin. Only 9% received all the 
guideline recommended interventions for patients with established cardiovascular 
disease.3 
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Complete management data is available in 347 patients with a 5-year Framingham 
risk of CVD ≥15% (see Table 5). The low rates of lifestyle intervention, lipid, and 
BP-lowering medication and aspirin use in this group represents a significant 
opportunity for intervention to decrease risk below the 15% NZ guideline target for 
primary prevention.  

 

Table 5. Performance indicators in high risk (≥15%) primary prevention 

patients (n=347) 
 

Variable Lifestyle 

advice 

Prescribed 

aspirin 

Prescribed 

statin 

Prescribed BP 

medication 

Not 

smoking 

Meet ALL 

Mx advice 

Total 54% 34% 40% 57% 82% 7% 

Māori 
Pacific 
European 

59% 
66% 
49% 

32% 
25% 
37% 

42% 
43% 
38% 

68% 
57% 
54% 

80% 
89% 
81% 

9% 
11% 
5% 

Male 
Female 

50% 
58% 

30% 
39% 

33% 
48% 

49% 
68% 

80% 
84% 

4% 
12% 

 

Table 6. Patients meeting risk-factor targets  
 

Patients with CVD conditions 

Risk factor Target Intervention % Receiving 

intervention 

% Meeting 

target 

Systolic BP 
Low density lipoprotein 

<130 mmHg 
<2.5 mmol/L 

BP-lowering medication 
Lipid-lowering medication 

79% 
65% 

38% 

45% 

Percentage of patients meeting ALL clinical targets (including non smokers and antiplatelet therapy) 9% 
Management data was available on 232 of 482 patients. 

 

Patients with CVD conditions AND diabetes 

Risk factor Target Intervention % Receiving 

intervention 

% Meeting 

target 

Systolic BP 
Low density lipoprotein 

<130 mmHg 
<2.5 mmol/L 

BP-lowering medication 
Lipid-lowering medication 

84% 
76% 

38% 

59% 

Percentage of patients meeting ALL clinical targets (including non smokers and antiplatelet therapy) 14% 
Management data was available on 58 of 97 patients. 

 

High risk patients with “diabetes only” 

Risk factor Target Intervention % Receiving 

intervention 

% Meeting 

target 

Systolic BP 
Low Density Lipoprotein 

<130 mmHg 
<2.5 mmol/L 

BP-lowering medication 
Lipid-lowering medication 

66% 
61% 

47% 

42% 

Percentage of patients meeting ALL clinical targets (including non smokers and antiplatelet therapy) 9% 
Management data was available on 157 of 230 patients. 

 

Patients with CVR ≥ 15% 

Risk factor Target Intervention % Receiving 

intervention 

% Meeting 

target 

Systolic BP 
Low Density Lipoprotein 

<140 mmHg* 
<3.5 mmol/L** 

BP-lowering medication 
Lipid-lowering medication 

57% 
40% 

60% 
64% 

Percentage of patients meeting ALL clinical targets (including non smokers and antiplatelet therapy) 7% 

Management data was available on 347 of 646 patients; *Suggested levels as no evidence based targets in NZGG3; **Suggested optimal level 

for LDL for those individuals with 2 or more risk factors. NCEP(III)9. 
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Attainment of clinical targets (Table 6)—The NZGG3 also sets targets for lipid 
levels and blood pressure in those people with known cardiovascular disease and with 
diabetes. For those patients with available management data, the reporting capacity of 
this intervention allows for identification of individuals falling within the treatment 
gap. The number meeting treatment targets was disappointingly low indicating an 
opportunity to optimise existing interventions for blood pressure and lipid levels to 
narrow this gap. 

The goals for people without known vascular disease and a CVR ≥15% are less clear. 
The NZGG recommends a blood pressure target of 140/85 mmHg for this group and 
advises treatment decisions on lipid levels be based on the individual’s 5-year 
absolute risk and not the level of individual risk factors. However, other guidelines 
have suggested specific targets for lipids and blood pressure in high-risk primary 
prevention.9 Table 6 shows there is scope to lower risk by optimisation of 
management in this group. 

Discussion 

The system changes comprising this intervention have dramatically increased 
screening rates for cardiovascular risk in a number of diverse practice settings. The 
two practices located in South Auckland have a high proportion of Māori and Pacific 
patients and those living in areas classified as ‘very deprived’ (deciles 9 and 10) with 
under-utilisation of primary care services and higher rates of disease for virtually 
every health condition.10  

The culture of teamwork varied with each practice, and (not surprisingly) screening 
rates were higher in those practices with an established culture of practice-nurse led 
clinics and teamwork between practice-nurses and general practitioners. Also those 
practices with previous exposure to the Counties Manukau CCM programme8 were 
almost twice as likely to capture management data in high risk patients—reflecting 
greater familiarity with proactive structured care and standardised methods of 
capturing clinical information.  

In developing PMS enhancements, it is important not to complicate the consultation 
process for clinicians and rather ‘make the right thing the easiest thing to do’. Alerts 
to identify patients eligible for screening, self-populating templates, simplified 
coding, and electronic risk assessment tools all facilitate screening as part of a normal 
consultation. While some practices had access to electronic decision support, it was 
not possible in this study to assess whether this had any effect on clinical management 
indicators.  

Other factors affecting screening rate uptake were the continuing medical education 
sessions to shift the paradigm in primary care to a greater acceptance of managing 
cardiovascular risk, and the provision of relevant reporting on the process 
(information for action). It is often difficult for the primary care clinician to gain an 
appreciation of the global practice picture, and reporting on screening rates and in 
particular clinical management indicators was often met with some surprise by 
general practice teams. The ability of the reporting tool to identify individual patients 
requiring more intensive intervention has not yet been fully utilised.  

The practices participating in this pilot consented to share data for the creation of a 
series of benchmarking reports, and the shared learning was used to improve 
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performance at all three sites. Primary health organisations may have an important 
role in this regard with the roll out of systematic approaches to risk assessment and 
the development of risk registers and methods of evaluating appropriate management 
as suggested by some authors.4 

Since implementation of this pilot, there have been a number of developments in PMS 
software which facilitate the system changes comprising this intervention. It is now 
possible to bundle the database extracts, create far more intuitive stand-alone risk 
assessment and management tools with the option for, but not dependant on high 
speed connection to a central server, and automate extracts for reporting. 

An intriguing finding in this pilot is the relatively low uptake of screening dependent 
on ethnicity and gender. At the time of data analysis only 40.5% of eligible Māori 
patients compared with 59.8% of European patients with an intermediate number of 
Pacific people (47.7%) had been screened.  

Sixty-five percent of eligible woman and 46.9% of men had been screened. The 
biggest difference was between European women (72% screened) versus Māori men 
(32.8%). These disparities are of concern given that Māori men are a recognised high 
risk group for CVD mortality in New Zealand,11 and that the greatest burden of CVD 
is in men.  

At the time of data analysis, the screening rates in all practices were continuing to 
climb steadily. Further analysis will focus on whether this disparity is closed as the 
program continues. A complex combination of socioeconomic and cultural factors is 
likely to contribute to the slower screening uptake in Māori and male patients. 
Analysis of the screening data in this pilot should facilitate design of more focused 
screening initiatives targeting low uptake groups and the “hard to reach”. 
Encouragingly, for screened patients, management data is if anything more frequently 
recorded for Māori patients, although less frequently in males than in females.  

Complete CVD risk factor management data was available in approximately half the 
high risk patients. The fact that management data was recorded makes it likely that 
these patients are better managed than the remaining patients. Despite this, there are 
clinically important treatment gaps. In patients with known CVD only 74% were on 
aspirin, 65% on a statin and 79% on BP-lowering medication. The suboptimal use of 
lifestyle and pharmacotherapy is reflected in the small percentages of patients 
achieving specific lipid and BP targets. The size of the treatment gap in this patient 
group is greater than in a prior study of patients with CVD recently discharged from 
hospital in South Auckland 5 where recent management in secondary care presumably 
facilitated management.  

Rafter et al 4 reported on a 2000 general practice database that only 33% of CVD 
patients were on statins and 67% on BP-lowering medications. Since then, statin 
prescribing has increased due to removal of the Special Authority requirement in 
2002.12 This may account in part for the higher, albeit still suboptimal prescribing 
rates in our population. This treatment gap represents a major opportunity to decrease 
CVD morbidity and mortality in New Zealand. 

In summary, this project has made a series of system changes in a primary care setting 
which support the implementation of the cardiovascular screening guidelines. In 12 
months, the screening rate for 5-year absolute cardiovascular risk in the eligible 
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population increased from 4.7% to 53.5%. In addition, it is now possible to report in 
real time at a practice level on both screening rates and clinical management 
indicators. It is possible to identify those eligible individuals who have not been 
screened, the so called “hard to reach” and develop strategies to engage with them.  

And it is also possible to identify those patients with high risk of a cardiovascular 
event who fall in the treatment gap for targeting of more intensive cardiovascular 
prevention measures. This will be facilitated by wider primary care access to 
sophisticated electronic risk calculation and decision support now available in New 
Zealand, and increased funding for general practice to more actively manage those 
patients whose risk-factors are suboptimally controlled. 
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Web-based assessment of cardiovascular disease risk in 

routine primary care practice in New Zealand: the first 

18,000 patients (PREDICT CVD-1) 

Lot Bannink, Susan Wells, Joanna Broad, Tania Riddell, Rod Jackson 

Abstract 

Aim To describe the cardiovascular disease (CVD) risk factor status of approximately 18,000 
patients profiled in routine primary care practice by PREDICT-CVD, a web-based clinical 
decision support program for assessing and managing CVD risk. 

Methods Between 2002 and 2005, 31,241 CVD risk assessments of 18,260 patients were 
undertaken in ProCare, a large primary care organisation in Auckland. 

Results Baseline risk assessments were completed for 10,374 (57%) men and 7886 (43%) 
women. The mean age was 56 years (range 17 to 94 years), Of those assessed, 11% were of 
Pacific and 7% of Māori ethnicity. Risk assessment was more likely in men under the age of 
65 years. In the over 65 year age group, women were more likely to be risk assessed. The 
overall prevalence of diabetes and smoking in this cohort was 14% and 13% respectively. A 
history of a previous CVD event increased with age in both men and women. Above the age 
of 75 years, 36% reported a previous cardiovascular event, most commonly ischaemic heart 
disease. The patients assessed represented 6% of men and 4% of women in the enrolled 
ProCare population over 35 years of age. 

Conclusions General practitioners and practice nurses using PREDICT-CVD targeted 
patients according to national guideline age and gender recommendations. PREDICT-CVD is 
a practical and effective tool for systematically generating standardised patient CVD risk 
factor profiles during routine primary care practice. When implemented widely, PREDICT 
will enable primary care organisations to monitor the CVD risk burden and management in 
their practice populations using a nationally standardised evidence-based approach.  

Cardiovascular disease (CVD) is the leading cause of hospital admissions and 
mortality in New Zealand.1 For over 10 years, New Zealand cardiovascular guidelines 
have recommended that clinical management of CVD risk should be based primarily 
on patients’ absolute CVD risk. This clinical risk is estimated using a Framingham 
Heart Study prediction equation that requires information on age, gender, blood 
pressure, total and HDL cholesterol, smoking, and diabetes status.2  

Paper-based CVD risk assessment charts were widely distributed to general 
practitioners from the mid 1990s to help them estimate patients’ clinical risks of 
CVD.2,3 However a national survey of general practitioners undertaken in 1999 
indicated that the charts were underutilised.4 As part of a programme to increase risk 
assessment and management, a web-based clinical decision support system, 
PREDICT-CVD, was developed.  

PREDICT-CVD systematically assesses an individual’s absolute risk by using the 
Framingham risk equation using continuous data and automatically saving this in a 
standard structured way directly into the patient medical record. These features make 
it superior to the paper-based charts that provide the ‘best-fit’ using categorical cut-
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offs, can be interpreted variably and require the extra step of documentation which 
maybe idiosyncratic, quantitative or narrative. This paper reports on over 18,000 
baseline CVD risk assessments that were undertaken using PREDICT-CVD. 

Methods 

PREDICT-CVD—PREDICT-CVD was implemented as an opportunistic CVD risk assessment and 
management programme under the name of ‘Prompt’ in ProCare in August 2002.6 ProCare is a large 
Auckland primary care organisation with approximately 485 general practitioners serving over 650,000 
patients.  

The PREDICT-CVD program was integrated with the most commonly used practice management 
software (MedTech). The integration allowed systematically coded CVD risk data to be automatically 
extracted from the electronic medical record and populate the PREDICT-CVD template. Where 
required data were not pre-populated, they were entered by the general practitioner or practice nurse. 
These risk profiles were then sent via secure Internet connection and within seconds the clinician 
received the patient’s estimated 5 year CVD risk as well as evidence-based risk management 
recommendations based on national guidelines.  

When PREDICT-CVD was used, an electronic CVD risk factor profile was stored anonymously for 
each patient. From these profiles, we identified a baseline record from the first recorded risk 
assessment for each patient.  

Data and definitions—Data collection commenced in June 2002. The data extract for these analyses 
included all assessments until August 2005. Demographic data such as age (years), gender and 
ethnicity (if coded), and some CVD risk factor data were automatically transferred to the PREDICT 
input template.  

Family history of CVD was defined as having a first-degree relative (parent or sibling) with premature 
ischaemic cardiovascular disease (defined as coronary heart disease or ischaemic stroke before the age 
of 55 years for men or before the age of 65 years for women). Diabetes was defined as type 1, type 2, 
or type unknown. History of CVD was defined as having a personal history of ischaemic heart disease 
(IHD), stroke or transient ischaemic attack (TIA), peripheral vascular disease (PVD), percutaneous 
transluminal coronary angioplasty (PTCA), and/or a coronary artery bypass graft (CABG).  

Practitioners entered data for current cardiovascular risk factors; smoking (smoker, non-smoker, or past 
smoker who quit smoking more than 12 months ago), systolic and diastolic blood pressure (mmHg) 
and total cholesterol:HDL ratio. Additional data including height, weight, full lipid profile, and CVD-
related medications were entered by practitioners only when they sought to use PREDICT’s 
management advice which required completing a second data template. (Management data are not 
reported in this paper.) 

For these analyses, ethnicity was categorised in five groups: New Zealand Māori, Pacific, Indian, other 
Asian and European, and other. Ethnic specific analyses will be reported in a separate paper. 

To compare the PREDICT-CVD population with the Auckland population, gender and age 
distributions were obtained from the 2001 Census Auckland population from Statistics New Zealand. 
The ProCare population profile was also obtained as at July 2004/2005 for comparative purposes. 

Data were analysed using SPSS 13.0 and SAS 9.1 statistical software. Means, prevalences, and 
standard deviations were calculated for the different risk factors.  

The PREDICT project was approved by the Auckland Ethics Committee (AKY/03/12/314). 

PREDICT software platform is owned by Enigma Publishing Ltd (PREDICT is a trademark of Enigma 
Publishing Ltd).  

MedTech (patient management system) is a registered trademark of MedTech Global. 

Results 

Between 2002 and 2005, 31,241 CVD risk assessments were conducted. Each patient 
had a baseline assessment (18,260) and some had follow-up assessments. These 
analyses use the baseline assessments of which 92% were completed by 323 general 
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practitioners and 8% by 60 practice nurses. Of the general practitioners using 
PREDICT-CVD, 41% assessed fewer than 10 patients and 32% more than 50 patients.  

Baseline assessments were conducted for 10,374 (57%) men and 7886 (43%) women. 
The mean age of the assessed population was 56 years (standard deviation: 12 years), 
ranging from 17 to 94 years. Six hundred (3%) of the patients assessed were aged 
under 35 years (401 men, 199 women) and 98 (1%) aged over 85 years (34 men, 64 
women). Most patients were of European and other ethnicity (75%), with 7% Māori, 
11% Pacific, 3% Indian, and 4% other Asian ethnicity.  

Tables 1 and 2 describe the demographic characteristics and CVD risk factor 
prevalences for men and women by age group. As a proportion of those risk assessed 
by age group, men were more likely than women to be risk assessed under the age of 
65 years, and women above the age of 65 years.  

Overall the prevalence of diabetes was 14%. Diabetes prevalence was lowest in the 
youngest age categories and gradually increased with age to 23% in those aged over 
75 years. History of a previous CVD event increased with age in both men and 
women. Above the age of 75 years, 36% reported a previous cardiovascular event, 
most commonly ischaemic heart disease. 

The reporting of a family history of CVD was highest in the youngest age category. In 
men, the prevalence dropped from 31% reported in the youngest age category to 14% 
in the oldest age category. A similar range was observed in women, with a family 
history prevalence of 29% to 19% in the oldest age category.  

The prevalence of smoking overall was 13%. In women under 35 years, 18% were 
current smokers, which decreased with age to 4% in those over 75 years. In men, the 
highest prevalence of smoking was 18% reported in the 35–44 age category, 
decreasing to 5% in those over 75 years. In both men and women, mean systolic 
blood pressure increased with age group from 128 mmHg to 140 mmHg in men and 
from 123 mmHg to 143 mmHg in women.  

For men, mean total cholesterol:HDL ratio was 5.1 in those under 35 years and 
decreased with age, while in women under 35 years the mean ratio was 3.9 which 
remained fairly constant across the age categories.  

Table 3 compares the age and gender distributions of PREDICT-CVD patients over 
35 years with the ProCare and Auckland population. The age and gender distribution 
of the Auckland and ProCare populations are similar. The age distribution of the 
PREDICT-CVD population showed some differences compared to the age 
distribution of the Auckland and ProCare populations. Risk assessments were 
conducted predominantly in men and women aged 45–74 years. People under 45 and 
over 75 years were under-represented in the patients assessed. 

Overall, 6% of all men and 4% of all women over 35 years in the ProCare populations 
were risk assessed, with greater proportions of middle-aged people than either 
younger or older people (Figure 1).  
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Table 1. Demographic characteristics and CVD risk factors in men (proportions and means with standard deviation) 
 

Variables Total 

n=10,374 

<35 years 

n=401 

35-<45 

n=1911 

45-<55 

n=3213 

55-<65 

n=2869 

65-<75 

n=1512 

75+ years 

n=468 

Men – proportion of total (%) 57 67 70 61 52 50 43 

Ethnicity 

European & other (%) 
New Zealand Māori (%) 
Pacific (%) 
Indian (%) 
Other Asian (%) 

 
77 
6 

10 
3 
4 

73 
5 
8 
9 
5 

67 
9 

14 
6 
4 

74 
8 

10 
4 
4 

82 
5 
8 
2 
3 

81 
5 
9 
2 
3 

88 
2 
7 
1 
2 

Medical history 

Diabetes mellitus (%) 
CVD event (%) 
IHD (%) 
Stroke or TIA (%) 
PVD (%) 
PTCA/CABG (%) 
Family history CVD (%) 

 
14 
12 
9 
3 
2 
4 

25 

8 
2 
1 
1 
- 
1 

31 

7 
3 
2 
1 

< 0.5 
1 

30 

11 
7 
5 
1 
1 
2 

29 

16 
13 
11 
2 
1 
5 

22 

20 
27 
20 
7 
4 
8 

16 

24 
41 
31 
11 
7 

10 
14 

Risk factor 

Smoking (%) 
Mean(SD) systolic blood pressure (mmHg) 
Mean (SD) diastolic blood pressure (mmHg) 
Mean (SD) total cholesterol:HDL ratio 

 
14 

134 (18) 
82 (11) 

4.5 (1.3) 

16 
128 (16) 
82 (11) 

5.1 (1.7) 

18 
129 (16) 
83(11) 

4.9 (1.4) 

16 
132 (17) 
84 (11) 

4.6 (1.3) 

13 
136 (18) 
83 (10) 

4.3 (1.2) 

10 
139 (18) 
80 (10) 

4.1 (1.2) 

5 
140 (21) 
78 (10) 

3.9 (1.2) 
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Table 2. Demographic characteristics and CVD risk factors in women (proportions and means with standard deviations) 
 

Variables Total 

n=7886 

<35 years 

n=199 

35-<45 

n=808 
45-<55 

n=2080 
55-<65 

n=2642 
65-<75 

n=1530 

75+ years 

n=627 

Women – proportion of total (%) 43 33 30 39 48 50 57 

Ethnicity 

European & other (%) 
New Zealand Māori (%) 
Pacific (%) 
Indian (%) 
Other Asian (%) 

 
74 
7 

13 
2 
4 

 
64 
9 

17 
5 
5 

 
62 
10 
17 
4 
7 

 
67 
10 
15 
3 
5 

 
77 
6 

12 
2 
3 

 
79 
6 

12 
1 
2 

 
89 
3 
5 
1 
2 

Medical history 

Diabetes mellitus (%) 
CVD event (%) 
IHD (%) 
Stroke or TIA (%) 
PVD (%) 
PTCA/CABG (%) 
Family history CVD (%) 

 
15 
10 
7 
3 
2 
2 

28 

 
14 
2 
1 
- 
1 
1 

29 

 
14 
3 
2 
1 

<0.5 
1 

29 

 
14 
4 
3 
1 

<0.5 
1 

31 

 
15 
8 
5 
2 
2 
2 

29 

 
17 
17 
12 
5 
3 
2 

25 

 
22 
32 
23 
8 
5 
3 

19 

Risk factor 
Smoking (%) 
Mean(SD) systolic blood pressure (mmHg) 
Mean(SD) diastolic blood pressure (mmHg) 
Mean (SD) total cholesterol:HDL ratio 

 
11 

135 (19) 
81 (10) 

3.9 (1.2) 

 
18 

123 (17) 
78 (13) 

3.9 (1.5) 

 
17 

127 (17) 
81 (11) 

4.0 (1.3) 

 
15 

132 (18) 
82 (11) 

3.9 (1.2) 

 
11 

136 (19) 
81 (10) 

3.9 (1.2) 

 
7 

142 (20) 
81 (10) 

3.8 (1.1) 

 
4 

143 (21) 
79 (10) 

3.6 (1.1) 
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Table 3. Age and gender distribution of PREDICT-CVD patient population over 

35 years compared with ProCare and Auckland population 
 

Variable PREDICT-CVD ProCare Auckland 

Men 

35<45 
45<55 
55<65 
65<75 
75+ 

n=9973 
19.2% 
32.2% 
28.7% 
15.2% 
4.7% 

n=156,272 
32.8 % 
26.7% 
19.9% 
11.7% 
8.9% 

n=258,852 
34.8% 
27.8% 
18.2% 
11.5% 
7.7% 

Women 

35<45 
45<55 
55<65 
65<75 
75+ 

n=7687 
10.5% 
27.1% 
34.4% 
19.9% 
8.1% 

n=174,966 
32.9% 
25.2% 
18.5% 
11.3% 
12.1% 

n=287,589 
33.7% 
26.3% 
17.0% 
11.4% 
11.6% 

 

Figure 1. Percentage of ProCare population assessed, by age and gender 
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Discussion 

This paper reports the initial clinical data generated from a large-scale pilot of a web-
based CVD risk assessment and management programme designed for use in routine 
primary care. Over 18,000 patients were risk assessed, representing 6% and 4% 
respectively of all men and women over 35 years in the ProCare population. However 
only a sample of ProCare practices participated in PREDICT-CVD because MedTech 
patient management software was a requirement for this version of PREDICT.  
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The decision to risk assess was appropriately driven by age over 45 years and by the 
presence of risk factors such as diabetes, smoking and family history of CVD. This is 
consistent with the New Zealand CVD risk management guidelines recommendations 
that all men over 45 years and all women over 55 years should be risk assessed, but 
10 years earlier if patients have known risk factors or are of Māori, Pacific, or Indian 
sub-continent ethnicity.  

Few patients above the age of 75 years were risk assessed, despite their high CVD 
risk. Benefits from therapy accrue at any age and older people are more likely to 
benefit in absolute terms because of their higher cardiovascular risk. It is possible that 
many of these patients had already been risk assessed using other risk prediction tools 
and were being treated. Furthermore, many older patients have multiple comorbidities 
and it is important to take into account patient preferences and the balance of risk and 
benefits from treatment. All these factors may influence the decision to use 
PREDICT-CVD. 

The prevalence of CVD risk factors in the New Zealand population has been 
described previously in several cross-sectional surveys.8-10 However large cross-
sectional studies are expensive and time-consuming, and the results can be highly 
influenced by response rates and selection bias.  

Although the primary goal of PREDICT-CVD is assessing and managing CVD risk, if 
implemented nationally, it could also provide a continuously updated CVD risk 
profile of the middle-aged and older New Zealand population. Data generated by 
PREDICT-CVD could rapidly become more representative of the New Zealand 
population and provide locally and nationally relevant information on the burden and 
management of CVD risk. This is feasible because about 80% of the New Zealand 
population over 15 years visit their general practitioner annually.7  

This study has demonstrated that PREDICT-CVD can be used to collect CVD risk 
factor data systematically in routine primary care practice. At present, the patients 
included are too highly selected to represent either the population of the primary care 
organisation (ProCare), or the population of Auckland. A new electronic decision 
support module, PREDICT CVD-Diabetes, has since been developed that includes 
individually-tailored management for both diabetes and CVD risk.  

Some district health boards are planning to implement this updated programme. New 
Zealand will then have a comprehensive CVD and diabetes risk assessment and 
management system incorporating a high quality standardised data repository. 
Moreover, using a one-way encrypted National Health Index number, it will be 
possible to link individual risk factor profiles from PREDICT with national data on 
hospital admissions and deaths. These linked data will enable the generation of New 
Zealand-specific risk prediction equations that will eventually replace currently used 
equations derived from a North American population. 
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Cardiac perforation secondary to a fractured rib sustained 

in a ram attack in New Zealand: a review of ovine fatalities 

and an important lesson regarding the severely injured chest 

Philip Grieve  

Case report 

A 72-year-old woman presented to the emergency department (ED) resuscitation 
room having suffered an unprovoked attack by a ram. The ram was being kept on the 
patient’s small holding to inseminate ewes. The animal had jumped and butted her six 
times on the left chest and upper limb. On presentation, she had obvious left-sided 
chest injuries and abrasions to her face. She was complaining of facial, thoracic, and 
abdominal pain.  

She was treated according to the Advanced Trauma Life Support protocol. She was 
alert and conversing although in obvious severe pain and distress. She was 
cardiovascularly stable despite an obvious left-sided flail segment. A chest radiograph 
confirmed multiple left-sided rib fractures and revealed a large haemopneumothorax; 
a large amount of surgical emphysema and a fractured mid-shaft left clavicle (see 
Figure 1).  

 

Figure 1. An erect anteroposterior (AP) chest X-ray (CXR) of the patient’s chest 

taken in the resuscitation room. Note the left-sided clavicle fracture and the 

multiple left-sided rib fractures with non-tension pneumothorax on the left 

(ECG leads are present) 
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Figure 2. An axial thoracic CT scan showing the heart and pericardium, note no 

pericardial effusion. There is contrast within the stomach and the rib damage 

can be appreciated laterally. There is no solid organ damage on this view. 
 

 

 

Initial management included supplemental oxygen and the insertion of an intercostal 
tube drain (ICT) into the left chest. A small amount of blood (approximately 100 ml) 
drained initially but then stopped abruptly. This drainage was associated with a 
transient episode of hypotension that responded to a bolus of intravenous colloid. At 
the completion of the first primary survey she was tachypnoeic but well oxygenated 
and haemodynamically stable.  

An abdominal examination revealed generalised guarding and tenderness in the upper 
regions suggestive of a concomitant solid organ rupture. No other injury was noted. A 
contrast-enhanced computed tomography (CT) scan of the chest and abdomen was 
obtained. This confirmed segmental fractured ribs, second to seventh, in keeping with 
the observed anterolateral flail segment and a left clavicular fracture.  

A large anterior pneumothorax was noted and the chest drain was surrounded by 
collapsed lung. No injury to the great vessels or mediastinum was obvious and no 
pericardial effusion noted although some enlargement of the heart was seen (see 
Figure 2). The abdominal CT scan was unremarkable except for a right adrenal 
haematoma. 

An intensive care unit (ICU) consult was obtained in light of her chest trauma and 
arrangements were made for her immediate transfer to the ICU for supportive 
management. As this was being expedited, she began to complain of increasing severe 
central chest pain that was difficult to localise and unresponsive to opioids and 
vasodilators. The electrocardiograph (ECG) was unremarkable.  
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On admission to the ICU, she was alert but distressed and remained tachypnoeic. Her 
cardiovascular and respiratory status was worsening clinically. Invasive monitoring 
was commenced and the decision to intubate and ventilate her was made in light of 
her flail chest and respiratory compromise.  

The family was informed of the severe nature of her injuries and her husband was 
allowed to see her briefly prior to intubation. As she was placed supine and medicated 
for a rapid sequence induction (RSI) she suffered cardiovascular collapse.  

Endotrachael intubation was carried out successfully but her haemodynamic status did 
not improve. Initially a tension pneumothorax was suspected and a right-sided ICT 
was inserted but to no avail.  

As radiography was immediately available, a chest X-ray was taken. This showed a 
grossly enlarged heart compared to the resuscitation room film (Figure 3). At this 
point, it was evident that the patient’s neck veins were engorged and the diagnosis of 
cardiac tamponade made. Immediate echocardiography showed fluid in the 
pericardium but needle pericardiocentesis was unsuccessful in relieving her profound 
hypotension. 

 

Figure 3. A supine AP CXR of the patient’s chest taken in the ICU. Note the 

central venous line in the superior vena cava, bilateral chest tubes, and the 

endotrachael tube in the right main bronchus (ECG leads are present also). 

There is extensive left-sided pulmonary contusion and an enlarged heart in 

keeping with the clinical diagnosis of cardiac tamponade. 
 

 

As she was in extremis (her systolic blood pressure <40 mmHg) an open 
pericardiotomy was performed through an upper mid-line abdominal incision by the 
general surgeon. This released a large gush of blood from the pericardial sac with 
immediate improvement of her blood pressure.  
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Packing was used to tamponade further bleeding and she was transferred to the 
operating room for attempted surgical salvage. On opening the chest and pericardium, 
a lacerated left ventricle was found, this corresponded to a similar puncture in the 
pericardium. Both lacerations were in keeping with perforation by a fractured rib. 
Surgical repair was unobtainable and the patient exsanguinated intraoperatively. 

The post mortem study of the body concluded that the patient died as a result of 
rupture of the left ventricle, secondary to traumatic perforation by a displaced fracture 
rib. 

Discussion 

New Zealand is well known for its sheep farming tradition. In 2004, there were almost 
40 million sheep in the country and almost 400 thousand of these were rams.1  

The New Zealand Government through its Occupational Safety and Health Service 
(OSH) in their farming bulletin state: 

Sheep are generally not aggressive towards people, some rams, however, may butt humans in 
the breeding season. A sheep that is highly aroused may jump at a person…Because of their 
size, sheep do not usually hurt people…”2 

Likewise, in a similar document, the United States Government through its National 
Ag Safety Database states:  

A common accident involving sheep is being butted by a ram, which could be especially 
serious for a child or an elderly person.3 

Anecdotal evidence from farmers in New Zealand suggests that injuries from rams 
butting and jumping are not uncommon; however deaths from such accidents are not 
reported.  

Studies of animal attacks causing human mortality have been published from North 
American and Scandinavian institutions; attacks by sheep or rams represent a very 
small minority of cases of death. The first documented case of a ram related fatality is 
from a review of deaths caused by animals in Finland.  

Between 1957–68, Karkola reports one death attributed to a ram. The victim was 
butted and no further information is given.4 A 10-year summary of non-venomous 
animal fatalities from Sweden in 1989 cites one case of death attributable to a ram, the 
mechanism of injury being head trauma.5  

In 1994, Langley reviewed fatal animal attacks in North Carolina over an 18-year 
period. He describes no case of fatality caused by a sheep or ram.6 A review of 
occupational fatalities due to animal-related events by Langley and Hunter in the US 
cites “sheep ramming” as a cause of death but details and the number of cases is not 
mentioned.7 In a further study by Langley and Morrow on deaths resulting from 
animal attacks in the United States sheep and rams were not mentioned.8  

Governmental statistical publications from New Zealand do not add to the medical 
literature. Mortality and demographic data obtained from the New Zealand Health 
Information Service for the years 1996–2000 show small numbers of deaths from 
injuries caused by animals; one male in 2000, 1999, and 1996 and three and four in 
1997 and 1998 respectively.9–13 However, no mention is made of a specific animal in 
these reports. Likewise fatal accidents in the agricultural industry investigated by the 
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New Zealand Department of Labour Occupational Safety and Health Service (OSH) 
for the published years 1997–2003 include one death caused by an animal in each 
year except 2001–2002 in which there were two deaths and 1998–1999 in which there 
were none.14–19  

None of these accidents involved sheep (two involved horses and the other a bull). In 
a document published by the United Kingdom’s Health & Safety Executive on fatal 
injuries in farming, forestry, and horticulture (1999–2000) there is one case of death 
attributed to a ram butting noted, however the individual died of thromboembolic 
complications from the injury.20 

From the existing literature it is clear that non-venomous animal related fatalities are 
uncommon and sheep related fatalities are almost unheard of. I believe that this case 
represents the first sheep or ram related death in New Zealand despite its large 
numbers of sheep. 

In this case, a plain chest X-ray (CXR) and thoracic computed tomography (TCT) 
were able to diagnose segmental rib fractures in ribs 2 to 7, in keeping with the 
observed flail segment and a left clavicle fracture. The CXR and TCT both revealed 
subcutaneous emphysema and the TCT also showed intrathoracic injury to the pleura 
and lungs.  

Neither CXR nor TCT in this case revealed any mediastinal injury or significant 
cardiac lesions except an enlarged heart without any pericardial effusion seen on 
TCT. CXR are valuable tools in chest trauma, however TCT has a less defined role.  

Olson et al, in their paper on CT and magnetic resonance imaging (MRI) of the 
pericardium, state that CT is an established technique for the evaluation of diseases of 
the pericardium, although trauma is not mentioned in this review.21  

Omert and coworkers in their paper from 2001 promotes TCT in trauma and states 
that “[it] appears to be most helpful in the acute evaluation when roentgenographic 
evidence of chest injury exists.” TCT can provide additional information impacting on 
the care of these patients in up to 20% of cases.22 Kerns and Gay in their pictorial 
essay of CT in blunt chest trauma inform us that CT can detect a haemopericardium 
before the onset of tamponade.23  

Pretre and Chilcott in their comprehensive review of blunt trauma to the heart and 
great vessels in 1997 inform us that not surprisingly major injuries to the heart and 
intrapericardial organs is usually instantly fatal due to immediate tamponade. The few 
patients that survive usually have tears in a cavity under low pressure, although this 
was not the case with our patient. They also point out that angina-like chest pain and 
progressive dyspnoea must alert the physician to a possible cardiac injury, however 
many patients do not present with these characteristic symptoms nor classical text-
book signs (such as precordial thrill and muffled heart sounds).  

Furthermore, the ECG and cardiac enzymes analysis are unreliable screening tests for 
such injury.24 Our case illustrates this well as the patients had only poorly localised 
severe chest pain and no other clinical findings. 

Rib fractures, and in particular rib fractures from flail segments, have been implicated 
in cardiac penetrative injuries and reported in the literature on numerous occasions. 
On reviewing these papers it is evident that such cardiac perforations may be primary, 
i.e. caused by the rib at the time of the injury as part of the traumatic event; or 
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secondary, i.e. caused by the rib penetrating the heart due to subsequent events. 
Cardiac perforations caused by fractured ribs may also have immediate or delayed 
presentations.  

Examples of primary cardiac perforations caused by fractured ribs are presented in 
case reports by Suszko; Glock et al (1986); Glock et al (1989); and Patetsios25–28—in 
these cases, the cardiac injury is believed to have occurred at the time of the blunt 
trauma. Furthermore, Galvin et al describe a case in which a single rib fracture caused 
a haemopericardium from an isolated perforation to the pericardium.29  

Secondary perforations are illustrated in case reports by Burguignon et al and Roth et 
al. In these cases, blunt chest trauma caused multiple fracture ribs and an unstable 
chest wall, this in turn caused a penetrating cardiac injury due to, in one case, the 
patient turning in bed, and in the other, the effects of diaphragmatic shifts on 
induction of anaesthesia elevating the heart onto a sharp fractured ribs.30,31 Finally, 
Mason et al report an extremely rare case of delayed cardiac laceration from a 
fractured rib presenting after two days.32 

In the case presented thoracic imaging undertaken failed to reveal any cardiac or 
pericardial lesion and it could be safely assumed that no cardiac injury had occurred at 
that time of presentation. The timing of the patient’s cardiovascular collapse peri-
induction points to either the positional change, or the RSI being the cause.  

Either the positional change, from erect to supine, caused a rib fragment from the flail 
segment to penetrate her heart as in Roth’s case; or the induction of anaesthesia 
caused a positional change of the heart due to cephalad diaphragmatic shift and 
impinged upon her flail segment as in Bourguignon’s case. A combination of both 
these mechanisms may also be true. 

Conclusion 

This complex and dramatic case illustrates the following important points: Fatal 
attacks by sheep and rams are rare, and any ram or sheep butting should be considered 
serious in the elderly population; When managing the severely injured chest, imaging 
whilst helpful, should not be relied upon alone for the diagnosis of cardiac injuries or 
pericardial perforations; In patients with severe blunt trauma to the chest the fractured 
ribs can produce penetrating injuries to the heart at the time of injury and thereafter 
and changes to heart position caused by induction of anaesthesia and changes of 
posture, can be deadly.  
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Haemorrhagic lesions in a critically ill patient 

Lenneke Haas, Steven van Lelyveld, Maria Nohlmans, David Tjan 

A 56-year old woman was admitted to our ICU with signs of a septic shock two days 
after a laparoscopic cholecystectomy. An emergency relaparotomy was performed 
and multiple duodenal perforations were found with faecal peritonitis.  

Her ICU course was prolonged and complicated with multi-organ failure. Sputum 
cultures revealed Acinetobacter baumannii, Pseudomonas aeruginosa, and 
Enterococcus faecalis. Wound cultures revealed Enterobacter cloacae and 
Enterococcus faecalis and blood cultures grew Pseudomonas aeruginosa. Patient was 
treated with appropriate antibiotic coverage. 

On the 78th day, she became febrile and suddenly developed multiple indurated skin 
lesions on both arms, which were tender. Within 24 hours, the lesions progressed into 
haemorrhagic pustules with erythema (Figures 1 and 2).  

 

Figure 1. Right arm with ecthyma gangrenosum (EG) lesions that developed 

within 24 hours of onset 
 

 

 

Figure 2. Left arm with the EG lesions 
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At that moment she was not on any antibiotic, oral anticoagulation or non-steroidal 
anti-inflammatory drug.  

Laboratory examination revealed a white blood cell count 9.2/nl (4.0–11.0/nl), 
haemoglobin 11.5 mg/dL (12.1–16.1 mg/dL), platelet count 318/nl (150–400/nl) and 
C-reactive protein (CRP) 131 mg/L (0–5 mg/L).  

The activated partial thromboplastin time (APTT) was 29 seconds (25–35 seconds) 
and the partial thromboplastin time (PTT) 11 seconds (10–15 seconds). The patient 
was not known to have Von Willebrand disease.  

Renal function had recovered (BUN 10.6 mmol/L (3.0–7.0 mmol/L), creatinine 42 
umol/L (60–110 umol/L). 

Cultures from the pustules also grew Pseudomonas aeruginosa, thus confirming the 
diagnosis ecthyma gangrenosum.  

The patient was treated with ceftazidim after which the lesions gradually improved. 

Diagnosis—ecthyma gangrenosum (EG) 

The first report of EG was in 1897 by Hitschman and Kreibich.1 EG is a cutaneous 
infection, commonly associated with a Pseudomonas aeruginosa bacteraemia.2–3 
Other causes are other Pseudomonas spp. (e.g. P. maltophilia and P. burkholderia), 
Klebsiella pneumoniae, and Gram-positive organisms such as staphylococcal and 
streptococcal spp.4  

EG has been reported in up to 30% of patients with P. aeruginosa sepsis, but it 
seldom occurs in patients without bacteraemia.2,5 EG occurs mostly in patients who 
are critically ill and/or immunocompromised. It has been described combined with 
intestinal lesions.7–8 

P. aeruginosa is a small, aerobic Gram-negative bacillus. It is primarily a nosocomial 
pathogen and one of the most commonly considered Gram-negative aerobic bacilli in 
the differential diagnosis of Gram-negative infections. It is the fourth most commonly 
isolated hospital pathogen, accounting for 10% of all hospital-acquired infections.9 

EG typically involves the extremities, gluteal, and perineal regions.  

The characteristic lesions of EG are haemorrhagic pustules or infracted-appearing 
areas with surrounding erythema that can evolve into necrotic ulcers. The lesion is 
initially an erythematous macule, but quickly progresses (within 12–24 hours) to 
haemorrhagic bluish, the so-called gunmetal gray. Fully evolved EG has blackish 
central necrosis with an erythematous halo.10  

It results from perivascular bacterial invasion of the arteries and veins with secondary 
ischaemic necrosis. The epidermis overlying the ischaemic area may slough with 
formation of an ulcer. The lesions are usually tender, but also can be painless.  

A Gram stain of fluid from the central haemorrhagic pustule or bulla can rapidly 
indicate the diagnosis.  

EG requires prompt diagnosis and treatment with appropriate antibiotic therapy for 
P. aeruginosa with anti-pseudomonal penicillins, aminoglycosides, fluoroquinolones, 
third-generation cephalosporins or aztreonam. Surgical debridement might be 
warranted.  
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Early recognition might prevent fatal septicaemia in neutropenic patients. Prognosis 
also depends on prompt restoration of altered immunity. The mortality is high, but the 
prognosis is much more favourable when occurring as a local infection in the absence 
of bacteremia.11 Factors associated with a poor prognosis include multiple lesions, 
delayed institution of appropriate antibiotics, and persistent neutropenia.12 

In conclusion, EG is not pathognomic for P. aeruginosa infection, but patients with 
P. aeruginosa bacteraemia are more likely to develop EG than patients with a 
bacteraemia due to other Gram-negative rods. EG immediately raises the probability 
that P. aeruginosa is the causative organism.  

Clinicians should be aware of skin lesions in critically ill and immunocompromised 
patients and consider EG. 
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Adjuvant chemotherapy for non-small cell lung cancer: a 

New Zealand perspective 

Rita Sasidharan, David Gibbs, Richard Sullivan, Andrew Simpson, David Perez, 
Timothy Christmas, Mark McKeage 

Abstract 

This article reviews recent developments with the use of adjuvant chemotherapy for 
resected early-stage non-small cell lung cancer (NSCLC) and the implications of 
these developments for healthcare in New Zealand (NZ).  

Non-small cell lung cancer is a major cause of mortality and morbidity in NZ, and is 
greatly over-represented among Māori and socioeconomically deprived populations. 
Early-stage NSCLC is potentially curable by surgery, but long-term outcome after 
surgical resection is limited by disease recurrence locally or at sites distant from the 
primary disease. Three recent large randomised controlled phase III trials using 
modern platinum-based combination chemotherapy protocols have shown significant 
survival benefits for the use of postoperative adjuvant chemotherapy after resection of 
early-stage NSCLC. Cisplatin plus vinorelbine was used as the adjuvant 
chemotherapy regimen in two of these trials resulting in improvements in 5-year 
survival of 51.2% versus 42.6% (p=0.013) and 69% versus 54% (p=0.03), 
respectively. In NZ, adjuvant chemotherapy for NSCLC is expected to prevent up to 
15 lung cancer deaths each year for relatively low drug expenditure and has the 
potential to benefit Māori and the economically-deprived disproportionately more 
than other populations.  

In conclusion, it is the opinion of this group of NZ lung cancer specialists that 
adjuvant chemotherapy with cisplatin plus vinorelbine should now be adopted as a 
standard of care for patients with resected stage II and III NSCLC. For this to occur, 
current PHARMAC policies preventing its use for these eligible patients will need to 
be revised. 

Lung cancer is a major cause of mortality and morbidity in New Zealand (NZ), being 
the third most common cancer affecting males and the fourth most common cancer 
for females (Table 1).1 In terms of cancer mortality, lung cancer is the leading cause 
of cancer death for males and the third most common cause of cancer death for 
females.  

 

Table 1. Lung cancer incidence and mortality in New Zealand: trends and future 

projections
1 

 
Number of cases in males Mortality 

Age 1996 2011 (CI) Change (%) 1997 2012 (CI) Change (%) 

15+ 1002 858 (618–246) -14 881 807 (579–996) -8 

Number of cases in females Mortality 

Age 1996 2011 (CI) Change % 1997 2012 (CI) Change % 

15+ 582 826 (544–229) 42 528 863 (653–100) 63 
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Compared to non-Māori,1 the incidence and mortality rates of lung cancer are two to 
three times higher among Māori males, and more than three to four times higher 
among Māori females.  

While lung cancer mortality rates are forecast to decrease modestly in males over the 
next 15 years, in females it is forecast to increase substantially due to changing trends 
in smoking habits in the recent decades. Indeed, these forecasts imply that by 
2011/2012 lung cancer will be the leading cause of cancer deaths among females and 
the second leading cause of cancer deaths among males in NZ—reflecting similar 
trends elsewhere in the world. 

Smoking cessation remains the cornerstone for preventing lung cancer and reducing 
the mortality and morbidity associated with this disease. However, even if current 
smoking rates were immediately reduced, lung cancer would remain a major clinical 
problem in NZ for at least the next two decades. So, efforts are also needed to 
improve the outcome for the many patients who will develop this disease in the 
coming years.  

Non-small cell lung cancer (NSCLC) accounts for about 80% of all lung cancer and, 
when detected early, is potentially curable by surgical resection. The surgical 
management of early stage NSCLC includes lobectomy for the most localised disease 
or pneumonectomy for proximal tumours or tumours crossing interlobar fissures.  

Long-term outcome of patients after surgical resection is limited by disease 
recurrence locally or at sites distant from the primary disease. Approximately 50% of 
patients with stage IB, 70% with stage II, and 80% with stage IIIA NSCLC will 
experience recurrence of their disease ultimately leading to cancer death despite 
potentially curative surgery.2 Expected 5-year survival and local and distant 
recurrence rates following surgical resection of early stage NSCLC is summarised in 
Table 2.  

 

Table 2. Expected outcome following complete surgical resection in NSCLC
2 

 

Surgical stage 5-year survival (%) Local relapse (%) Distant relapse (%) 

IA T1N0M0 
IB T2N0M0 
IIA T1N1M0 
IIB T2N1M0 
IIB T3N0M0 
IIIA T3N1M0 
IIIA T1-3N2M0 

67 
57 
55 
39 
38 
25 
23 

10 
10 

 
12 

 
15 

 

15 
30 

 
40 

 
60 

 

AJCC staging18: 

T1: A tumour that is 3 cm or less in greatest dimension, surrounded by lung or visceral pleura, and without 
bronchoscopic evidence of invasion more proximal than the lobar bronchus (i.e. not in the main bronchus)*  

T2: A tumour with any of the following features of size or extent: More than 3 cm in greatest dimension; Involves 
the main bronchus, 2 cm or more distal to the carina 
Invades the visceral pleura; Associated with atelectasis or obstructive pneumonitis that extends to the hilar region 
but does not involve the entire lung  
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T3: A tumour of any size that directly invades any of the following: chest wall (including superior sulcus tumours), 
diaphragm, mediastinal pleura, parietal pericardium; or tumour in the main bronchus less than 2 cm distal to the 
carina but without involvement of the carina; or associated atelectasis or obstructive pneumonitis of the entire lung  

Regional lymph nodes (N) 

NX: Regional lymph nodes cannot be assessed  
N0: No regional lymph node metastasis  
N1: Metastasis to ipsilateral peribronchial and/or ipsilateral hilar lymph nodes, and intrapulmonary nodes 
including involvement by direct extension of the primary tumour 
N2: Metastasis to ipsilateral mediastinal and/or subcarinal lymph node(s)  
N3: Metastasis to contralateral mediastinal, contra lateral hilar, ipsilateral or contralateral scalene, or 
supraclavicular lymph node(s)  

 

One approach to reducing disease recurrence and cancer death following surgical 
resection of early stage NSCLC is to give chemotherapy postoperatively, which is a 
treatment approach commonly known as ‘adjuvant chemotherapy’. Postoperative 
adjuvant chemotherapy aims to improve the cure rates achieved with surgery by 
eradicating distant or local micro-metastatic disease persisting after surgery that could 
subsequently lead to disease recurrence and cancer death. Such residual microscopic 
disease cannot be detected clinically but is expected to be more sensitive to 
chemotherapy and easier to eradicate than clinically detectable macroscopic disease.  

Postoperative adjuvant chemotherapy has been a standard of care for many years for 
early stage breast cancer and colorectal cancer and is estimated to have prevented 
millions of deaths worldwide from these cancers. This article will review recent 
developments with the use of adjuvant chemotherapy for early-stage NSCLC and the 
implications these advances have for clinical practice for NZ. 

Brief history of adjuvant chemotherapy for NSCLC 

Adjuvant chemotherapy for NSCLC has been under clinical investigation for over 20 
years. However, it is only since 2004 that positive studies have been reported and that 
evidence has become available that support adopting this treatment as a standard of 
care. Although the research completed prior to 2004 was largely negative in terms of 
patient outcome, a number of important findings were made that formed the basis for 
the developments made subsequently. 

For example, the early studies identified chemotherapy agents and combination 
treatment protocols that had efficacy for patients with recently resected NSCLC. An 
important landmark was a meta-analysis of early chemotherapy trials reported in 1995 
that established cisplatin as one of the most important agents for NSCLC.3  

Part of this meta-analysis evaluated trials that compared cisplatin-based adjuvant 
chemotherapy with no treatment after complete resection of NSCLC. This showed an 
absolute improvement in 5-year survival by 5% in favour of chemotherapy treatment 
but this difference in survival did not reach conventional levels of statistical 
significance (p=0.08). In addition, Japanese trials of adjuvant oral UFT (Uracil-
Tegafur, an oral 5-FU derivative) had shown a survival benefit in resected NSCLC 
but there are no confirmatory data from other countries.4,5 At the time, this evidence 
was not considered to be sufficiently compelling to cause a change in clinical practice 
but it prompted further investigations, particularly of cisplatin-based adjuvant 
chemotherapy regimens in early-stage NSCLC as described in the following section. 
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In these early trials, some treatments were found to have a detrimental effect on 
patient survival, or to be associated with other clinical limitations. The use of 
alkylating agents such as cyclophosphamide and mitomycin C was shown to worsen 
survival overall in the 1995 meta-analysis of early trials of these agents in NSCLC.3 
Other chemotherapy agents and combination treatment protocols were associated with 
excessive toxicity, early treatment-related mortality, or poor compliance that limited 
their clinical efficacy. In addition, use of postoperative mediastinal radiotherapy 
appeared to be detrimental for the survival of some sub-groups of patients with 
resected NSCLC.6  

Current trials are attempting to address the issue of which patients should receive 
postoperative mediastinal radiotherapy. Overall, these negative findings were 
important in terms of treatments that were unlikely to have clinical efficacy being 
abandoned. 

While developments in chemotherapy protocols for resected NSCLC were occurring, 
advances were also being made with supportive care of patients receiving 
chemotherapy, and in the development of chemotherapy regimens for advanced 
NSCLC or for other tumour types. Improvements in the management of 
chemotherapy toxicities made adjuvant chemotherapy more acceptable to patients and 
improved their compliance with treatment. For example, the availability of serotonin 
type 3 receptor antagonists for the management of chemotherapy-associated nausea 
and vomiting was particularly important for reducing the toxicity of cisplatin.7  

More efficacious combination chemotherapy protocols were identified in trials in 
advanced NSCLC. The combination of platinum-based drug with a vinca alkaloid8 or 
taxane9became established as a standard of care for patients with advanced NSCLC 
and a good performance status. Compared to older combination chemotherapy 
protocols, these newer treatment regimens improved 1-year survival of patients with 
advanced NSCLC (from 15% to 30%).8,9 These modern combination chemotherapy 
protocols and supportive care practices were then tested in the setting of adjuvant 
chemotherapy for resected NSCLC in a series of randomised trials that are described 
in the following section. 

Recent positive phase III adjuvant chemotherapy trials in NSCLC 

Three large randomised phase III trials using modern platinum-based combination 
chemotherapy protocols have shown significant survival benefits for the use of 
adjuvant chemotherapy in resected NSCLC. Cisplatin plus vinorelbine combination 
was used as the adjuvant regimen in two of these studies and in 26.8% of patients in 
the third study.10–12 Results and dosages are summarised in Table 3. Patients with 
disease stages I to III were included in two studies,10,12 and stages IB and II 
(excluding T3N0) in the third study.11 

In the two studies which used cisplatin vinorelbine as the adjuvant regimen, 5-year 
survival was 51.2% versus 42.6 % (p=0.013) and 69% versus 54 %( p=0.03) 
respectively.

10,11 with a reduction in risk of death of 21% and 31% respectively.  

The third study which is the largest adjuvant chemotherapy trial in NSCLC with a 
total of 1867 patients12 out of which 932 patients were assigned to the chemotherapy 
arm had 26.8% receiving cisplatin and vinorelbine. In this study, the 5-year survival 
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was 44.5% versus 40.4% (p≤0.03) and a reduction of 14% in the risk of death 
(HR=0.86; 95% CI: 0.76–0.98). 

 

Table 3. Positive randomised controlled trials of postoperative adjuvant 

cisplatin-based chemotherapy versus observation in patients with completely 

resected NSCLC 
 

Study Patients Stage Chemotherapy Benefit P value 

ANITA 840 1B,11,111A Vinorelbine 30mg/m2 weekly × 16/20 + 
cisplatin 100 mg/m2 D1,D29,D57,D65 

8.6% @ 
5 years 

0.013 

JBR 10 482 1B,11 not 
T3 N0 

Cisplatin 50 mg/m2 D1 & 8 q 4 weekly + 
vinorelbine 25 mg/m2 weekly for 16 weeks 

15% @ 
5 years 

0.03 

IALT 1867 1,11 or 111 Cisplatin 80–120 mg/m2 Q 3weekly + etoposide 
100 mg/m2 D1-3 (56.5% of patients) or 

vinorelbine 30 mg/m2 weekly(26.8% of patients) 
or vinblastine 4 mg/m2 weekly ×5 then 2 weekly 
(11% of patients) or vindesine 3 mg/m2 weekly 

×5 then every 2 weeks (5.8% of patients) 

4.1% @ 
5 years 

<0.03 

 

The median relapse-free survival was also significantly better in patients who 
received chemotherapy in all three trials. In the ANITA trial which was recently 
published in Lancet Oncology, the median relapse-free survival in intention to treat 
population is 36.3 months in the chemotherapy arm versus 20.7 months in the 
observation arm (p=0.002).  

In the JBR 10 trial (with a median follow-up of 5.1 years) the median recurrence-free 
survival was 46.7 months in the observation group and had not been reached in the 
chemotherapy group. The 5-year recurrence-free survival rates were 61% in the 

cisplatin-vinorelbine arm and 49% in the observation arm (p≤0.001).  

In the IALT trial the median disease-free survival with chemotherapy was 40.2 

months versus 30.5 months (p≤0.003) with no chemotherapy, and the 5-year disease-
free survival rates was also significantly higher for the chemotherapy group: 39.4% 

versus 34.3% (p≤0.003).  

Chemotherapy was not excessively toxic in all the above trials. Compliance with 
chemotherapy was typical for any adjuvant chemotherapy trials for lung cancer, 
which was reasonably good.  

Median percentages of planned dose were 56.3% for vinorelbine and 76.1% for 
cisplatin in the ANITA trial; 58% of patients completed three cycles and 48% 
completed four cycles of chemotherapy in the JBR 10 trial. In the IALT trial, 73.8% 
of patients in the chemotherapy arm received at least 240 mg of cisplatin per square 
meter of body surface area.  

Two patients (0.8%) died of treatment-related toxicity in the JBR 10 trial (1.7% in 
ANITA and 0.8% in IALT). The most common treatment-related toxicity was 
haematological toxicity; 12.5% of patients had febrile neutropenia in the ANITA trial, 
and 23% of patients had grade 3-4 neutropenia in the IALT trial (44% in the JBR 10 
trial). 
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Further supporting evidence for the use of cisplatin-based adjuvant chemotherapy for 
patient with resected stage II and III NSCLC comes from a recent “Lung Adjuvant 
Cisplatin Evaluation (LACE)” meta-analysis of five large randomised trials including 
4584 patients that was presented at 2006 ASCO annual meeting.13 Individual patient 
data were collected and pooled from five adjuvant cisplatin-based chemotherapy trials 
(ALPI14, ANITA10, BLT15, IALT12, and JBR1011) conducted after the 1995 meta-
analysis.  

With a median follow-up of 5 years, the overall HR of death was 0.89 (95% CI: 0.82–

0.96, p≤0.005) corresponding to a 5-year absolute benefit of 4.2% with chemotherapy. 
The benefit varied with stage and was greatest in stages II and III with a HR of 0.83 
(0.73–0.95) supporting the use of cisplatin-based adjuvant chemotherapy for resected 
stage II and III NSCLC. 

Some patients in IALT and ANITA trial received postoperative radiotherapy but those 
in the JBR 10 trial did not. Currently, it is uncertain whether postoperative 
radiotherapy should be given as well as adjuvant chemotherapy. Patients with stage 
IB disease did not seem to benefit from adjuvant chemotherapy in subgroup analyses 
of the ANITA and JBR 10 trial. In addition, the CALGB trial 9633,16 which included 
only stage IB patients and used adjuvant chemotherapy with paclitaxel and 
carboplatin, was recently reported as being negative.  

At present, the evidence does not support the use of adjuvant chemotherapy for 
resected stage IB NSCLC or paclitaxel plus carboplatin in the place of cisplatin plus 
vinorelbine. 

Implications for New Zealand 

This new clinical trial information discussed above relating to benefits of adjuvant 
chemotherapy for patients with resected NSCLC has several important implications 
for oncology practice and healthcare policies in NZ. Cisplatin plus vinorelbine has 
been adopted as an evidence-based standard of care for resected stage II and III 
NSCLC in many countries since these clinical trial data became available. However, 
in NZ this treatment is currently unavailable to eligible patients because of 
Pharmaceutical Management Agency (PHARMAC) restrictions preventing the use of 
vinorelbine for early-stage lung cancer. 

There is now an urgent need to address the availability of vinorelbine for this group of 
patients in order to prevent lung cancer deaths and to address a major NZ health 
inequity. Lung cancer is currently a major cause of death in NZ and is forecast to 
continue to be so for several decades. The disease is greatly over-represented among 
the economically-deprived and Māori populations with age-adjusted incidence and 
mortality rates of lung cancer being two to four times higher among Māori than non-
Māori, and greater than two times higher among the economically-deprived compared 
to well-off New Zealanders.  

Adjuvant chemotherapy for NSCLC has the potential to disproportionately benefit 
Māori and socioeconomically-deprived populations because of their greater burden of 
morbidity and mortality from lung cancer relative to other NZ populations.  

Until cisplatin plus vinorelbine becomes available for eligible patients with surgically 
resected stage II and III NSCLC, there will continue to be unnecessary and 
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preventable lung cancer deaths in NZ. Approximately 194 patients underwent a 
complete surgical resection for NSCLC in NZ in 2004 according to our recent 
informal survey of cardiothoracic surgical units. We estimate that approximately 100 
patients will be eligible for adjuvant chemotherapy for resected stage II or III NSCLC 
in NZ each year, because some of the 194 patients having surgical resections will 
have stage I disease or for other reasons will be unsuitable for chemotherapy.  

If 100 patients per year were treated with adjuvant chemotherapy then this would be 
reasonably expected to prevent between 4 to 15 deaths per annum given that the 
absolute 5-year survival benefit (range 4.1 to 15%) demonstrated in the clinical trials 
discussed above. So, until this adjuvant chemotherapy becomes available there may 
be up to 4 to 15 unnecessary and preventable lung cancer deaths in NZ each year. 

An important issue for consideration is the cost of providing cisplatin plus vinorelbine 
treatment for patients with completely resected stage II and III NSCLC. While the 
costs of cisplatin and vinorelbine are well defined, they have not prevented these 
agents being available to oncology patients in NZ with advanced stage non-small cell 
lung cancer and other types of malignancy, such as breast cancer.  

Given the current price of cisplatin ($117/100 mg) and vinorelbine ($560/50 mg),17 
standard doses of cisplatin (100mg/m2 for 4 doses) and vinorelbine (25mg/m2 for 16 
doses), and an average body surface area for adults (1.8 m2), then the total drug costs 
for one patient to complete a course of adjuvant chemotherapy for resected NSCLC is 
NZ$8900.  

If 100 patients are treated each year, then the total national per annum drug bill for 
this treatment will be $890,000 dollars. Thus, it seems likely that with an expenditure 
of less than 1 million dollars per annum, adjuvant chemotherapy could be made 
available to all eligible patients with resected NSCLC, and this would result in the 
prevention of between 4 to 15 lung cancer deaths each year. But because these drug 
costs are soon expected to fall, the cost-benefit of cisplatin plus vinorelbine will 
shortly become even more favourable. 

Conclusion  

In conclusion, it is the opinion of this group of NZ lung cancer specialists that 
adjuvant chemotherapy with cisplatin plus vinorelbine should now be adopted as a 
standard of care for patients with resected stage II and III NSCLC. But for this to 
occur, current PHARMAC policies preventing its use for these eligible patients will 
need to be revised. 
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Coenzyme Q10 supplementation does not improve simvastatin 

tolerance in patients with previous statin-myalgia  
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Sciences 

Myalgia is one of the most frequently reported adverse effects associated with statin 
therapy, often necessitating reduction in statin dose and compromising cardiovascular 
risk management. Statins inhibit synthesis of mevalonate, a precursor of coenzyme 
Q10 (CoQ) that is an essential component of the mitochondrial electron transport 
chain, resulting in a decrease in plasma CoQ. The mechanism for statin-induced 
myalgia remains unclear, but may be linked to CoQ depletion.  

The impact of CoQ supplementation on statin myalgia has not been assessed in a 
placebo-controlled trial. We therefore studied whether CoQ improves statin tolerance 
and myalgia during simvastatin therapy in a double-blind placebo-controlled trial. 
Forty-four patients with prior statin-induced myalgia were randomised to 12-weeks 
treatment with upward dose titration of simvastatin (10mg/day–40mg/day) in 
combination with CoQ (Q-Gel®) 200mg/day or matching lactose-filled placebo, after 
a 2-week wash-out of lipid lowering therapies. The primary outcome was the change 
in myalgia scores.  

The study was powered (80%) to detect a 9mm difference in myalgia scores between 
treatment groups. Patients experiencing significant myalgia reduced their statin dose 
or discontinued treatment. Myalgia was assessed using a visual analogue scale for 
scoring severity of symptoms. CoQ levels increased with combined treatment (131%; 
95 CI 75–186%; p<0.001), and decreased with statin alone (-34%; 95 CI -40–-28%; 
p<0.001). ITT analysis showed the change in myalgia scores did not differ between 
treatments ((6.0 (2.1- 8.8) v 2.3 (0 – 12.8); p=0.63). Further, there was no difference 
in the number of patients who tolerated simvastatin at the 40mg/d dose (CoQ 16/22 
(73%) v placebo 13/22 (59%); p=0.34), or the number remaining on any simvastatin 
dose 16/22 (73%) v 18/22 (82%); p=0.47).  

Despite achieving significant increases in CoQ levels with combined treatment, CoQ 
supplementation was not associated with improved statin tolerability. Our findings do 
not support the concomitant use of CoQ in statin-treated patients who experience 
myalgic symptoms, however larger studies are warranted. 
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The risk of recurrent stroke after intracerebral haemorrhage  
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Medicine & Health Sciences 

The risks of recurrent intracerebral haemorrhage (ICH) vary widely (0 to 24%). 
Patients with ICH also have risk factors for ischaemic stroke (IS) and a proportion of 
ICH survivors re-present with an IS. This has implications for secondary prevention. 
This study aims to determine the risk of recurrent stroke events (both ICH and IS) 
following an index bleed and whether ICH recurrence risk varies according to 
location of index bleed.  

All patients diagnosed with an acute ICH presenting over an 8.5year period were 
identified. Each ICH was confirmed by reviewing all radiology results, and where 
necessary the clinical case notes or post mortem data. Recurrent stroke events (ICH 
and IS) were identified by re-appearance of these patients on our stroke database. 
Coronial post-mortem results for the same period were also reviewed. Each recurrent 
event was reviewed to confirm the diagnosis and location of stroke.  

Of the 7686 stroke events recorded, 768 (10%) were ICH. Four hundred and sixty-
four ICH patients survived beyond the index hospital stay. There were 19 recurrent 
ICH and 17 new IS in these 464 patients. The recurrence rate for ICH was 2.1% in the 
first year following ICH, but 1.2/100/year for the full follow-up period. This 
compares with 1.3/100/year overall for IS. Most ICH recurrences were “lobar-lobar” 
type. 

The cumulative risk of recurrent ICH in this population is similar to that of IS after 
the first year. The findings would suggest that, after the first year, a previous ICH 
should not be an absolute contraindication for thromboembolic prophylaxis. 

 

Optimization of selected ion flow tube – mass spectrometry for the 

measurement of acetone in breath 
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Selected Ion Flow Tube – Mass Spectrometry (SIFT-MS) is an analytical technique 
that can measure volatile organic compounds in breath on-line and in real time. 
Optimization of analysis conditions, determination of dynamic response times, and 
comparison of different breathing manoeuvres are important to gain meaningful 
repeatable data from breath. We hypothesized that a slow exhalation of vital capacity 
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was an appropriate breathing manoeuvre for measuring acetone in breath by SIFT-MS 
and that there would be no difference between sampling via mouth or nose. 

We measured dynamic response time and inter-measurement variability data using 
known concentrations of acetone in vitro. Six volunteers then performed three slow 
exhalations to residual volume via both mouth and nose while SIFT-MS 
measurements were taken. 

The dynamic response time of the instrument for acetone was 506 ± 32 ms (mean ± 
SE). Exhalations resulted in plateaux giving reproducible measurements of acetone 
concentration (intra-subject coefficients of variation of 1.8% for exhalations via 
mouth and 4.8% via nose). Mean acetone concentrations for exhalations via mouth 
and nose were 471 ± 56 and 479 ± 56 ppb (mean ± SE), (mean difference 8.0 ppb; SE 
difference 5.2 ppb). The difference was not significant (p = 0.17). 

Slow vital capacity breathing manoeuvres were appropriate given the dynamic 
response time of the instrument and resulted in reproducible measurements of acetone 
concentration. No significant difference in acetone concentration between breaths via 
mouth and nose was found. This experiment may serve as a template for optimizing 
measurement of any compound in breath using SIFT-MS. 

 

Using MRI to identify microstructural changes in the brain 
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Magnetic resonance imaging (MRI) can be made sensitive to the movement of water 
through the brain. This movement, or diffusion, is known to depend on the 
microstructure of the local environment. Thus diffusion weighted MRI can be used to 
identify microstructural changes in the brain that are not apparent on standard 
anatomical MR images. 

We used this to investigate the correlation of microstructural changes with 
neuropsychological variables in Parkinsonian patients, and to localise structural 
abnormalities in the brains of non-symptomatic professional boxers. In both cases, 
scanning was done using a single shot 2D spin echo Echo Planar Imaging (EPI) 
sequence. All brain images were spatially normalized to allow for statistical 
comparisons with α = 0.05, and correction for multiple comparisons done using false 
discovery rate methodology.  

Twelve Parkinsonian patients with varying degrees of cognitive impairment were 
studied. Clusters of voxels showing statistically significant correlation between 
diffusion measures and neuropsychological variables marking cognitive decline were 
most apparent for periventricular regions, the medial temporal lobe and the thalamus.  
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59 male professional boxers and 12 normal male controls in the same age range were 
studied. Regions showing microstructural changes in the boxers who had received 
mild, repetitive, non-symptomatic head trauma were identified in subcortical white 
matter in the brainstem/midbrain, cerebral peduncle, corticospinal tract, the posterior 
limb of the internal capsule, corona radiata and the frontal lobes. We have developed 
new tests that enable the use of more than one diffusion measure at a time. These are 
shown to be more sensitive with the boxer data than conventional univariate 
techniques.  
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Mapping the crossed-corticostriatal pathway using antidromic activation. M. 

Barry
1
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2
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The axonal projections of a cortical neuron can be determined by attempting to 
activate it antidromically within a putative target area using electrical stimulation. 
Antidromic activation is when the axon of a recorded neuron is stimulated so that its 
action potential threshold is reached. This produces an antidromic action potential that 
travels along the axon towards the neuron’s soma. With this technique, we aimed to 
map the distribution within the cerebral cortex of neurons that project to the striatum 
on the opposite side of the brain.  

Experiments were performed on urethane-anaesthetised Wistar rats using in vivo 

intracellular and extracellular recording techniques. Bipolar stimulating electrodes 
were inserted into the striatum and cemented in place, and glass recording pipettes 
were inserted into the motor and pre-motor cortex in the opposite hemisphere. 
Mapping was performed by systematically varying electrode co-ordinates. Pyramidal 
neurons (n = 105) were recorded in Layers III-V of the rat motor and pre-motor 
cortex. Seven of these neurons were able to be antidromically activated from the 
contralateral striatum. This was determined by the presence of action potentials with a 

constant latency (7.4 ± 3.3 ms, mean ± SD) despite increasing stimulus current (0.6 to 
5.0 mA) and by a positive collision test where possible. The cell bodies of these seven 

neurons were located between 1180 µm and 1620 µm from the brain surface, at 
similar anteroposterior (3.1 ± 0.5 mm referenced to bregma) and mediolateral (2.6 ± 
0.7 mm) stereotaxic co-ordinates.  

These results suggest that crossed-corticostriatal neurons are located within similar 
geographic locations in Layer V of the rat motor and pre-motor cortex. Therefore, a 
specific area of the cortex may coordinate the targets of the crossed-corticostriatal 
pathway. This information will direct future electrophysiological and histological 
experiments investigating the synaptic plasticity and structural anatomy of crossed-
corticostriatal circuitry. 

 

Dendritic cells stimulated by Gram-positive bacteria induce potent interferon-

gamma release from natural killer cells in a contact- and Interleukin-12/IL-18-

dependent manner. A. Bouwer, R Jack, L Crowley, J Tagg, A McLellan. 

Department of Microbiology & Immunology, Otago School of Medical Sciences, 

University of Otago, Dunedin. 

Interferon-gamma (IFN-γ) is a pro-inflammatory (Th1) cytokine necessary for 
effective immunity against tumours and intracellular pathogens. Our previous work 
has demonstrated that the Gram-positive (G+ve) oral commensal bacterium 
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Streptococcus salivarius stimulates a rapid release of IFN-γ from human or murine 
leukocytes. This study investigated the identity of lymphocytes responsible for IFN-γ 
production and also characterised the pathways leading to dendritic cell (DC) and 
natural killer (NK) cell activation and subsequent IFN-γ release.  

Murine splenocytes were cultured in the presence of S. salivarius. Rapid IFN-γ 
release required whole bacterial cells, rather than bacterial cell free supernatants, and 
could be mimicked by the Toll-like receptor (TLR) ligand lipoteichoic acid (LTA), a 
component of G+ve cell walls. Separation of DC and NK cells by polycarbonate 
membranes in a transwell system showed that the interaction proceeded via a 
membrane contact-dependent (but lymphocyte function associated antigen-1 
independent) manner. Moreover, using blocking antibodies specific for IL-12/IL-18, 
we demonstrated that IFN-γ expression was decreased by > 95% (n = 3). Selective 
removal of lymphocyte subsets (immunodepletion) and transgenic mice were used to 
determine that DC and NK cells are primarily responsible for this effect. Similarly, 
using TLR-deficient mice and TLR-agonists, we determined that LTA signalling via 
TLR-4 was the likely pathway involved in stimulating IFN-γ production.  

Together, our results suggest that G+ve bacteria, or the cell wall component LTA, 
may be useful in driving NK cell activation and Th1 polarisation and may have 
potential for development as a safe and effective vaccine adjuvant for immune 
responses against tumours. 

 

The venous connection between the superior sagittal sinus and facial venous 

system: an anatomical observation of rat vascular corrosion casts. E. Choie, M 

Zhang. Department of Anatomy & Structural Biology, Otago School of Medical 

Sciences, University of Otago, Dunedin.  

Blood flow is not always directed from the intra- to extra-cranial venous systems. 
Some nasal mucosal veins drain into the intracranial superior sagittal sinus, which 
represents a potential pathway for the intracranial spread of infectious or tumoral 
processes originating from the nasal cavity. However, the anatomical basis for such a 
venous drainage route remains controversial. Recent evidence from digital subtraction 
angiography suggested that the route was most likely through the ethmoidal foramina 
which transmit the olfactory nerves. Since the rat has a well-developed olfactory lobe, 
the aim of this study was to use the rat olfactory lobe as a model to investigate its 
venous connection with extra-cranial veins.  

Six female Wistar rats (12 weeks of age) were used for this study. Immediately after 
the rat was sacrificed, the blood was flushed with 0.1 M phosphate buffered saline via 
the superior vena cava, followed by an injection of 10-15 ml of Batsons® #17 resin. 
Upon resin polymerization, the soft tissue was macerated. The prepared vascular cast 
was examined by scanning electron microscopy. 

The olfactory vein originated from the rostral pole of the olfactory lobe on each side. 
The paired olfactory veins either joined together to form a common olfactory vein at 
the caudal 1/3 of the olfactory lobe (3/6 rats) or directly entered the superior sagittal 
sinus (3/6 rats). A direct connection between the olfactory vein and the facial vein 
always existed (12/12 sides). Using the scanning electron microscope, the orientation 
of the endothelial cell imprints on this venous connection appeared irregular; 
suggesting blood flow within this connection may be multi-directional. Thus, this 
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study concluded that a direct venous connection between the superior sagittal sinus 
and the facial vein existed in the rat and was via the olfactory vein.  

 

Characterization of E74 like factor 3 in the murine blastocyst. E. Little, J 

Stanton, D Green. Department of Anatomy and Structural Biology, Otago 

School of Medical Sciences, University of Otago, Dunedin. 

E26 transformation specific (ETS) transcription factors are a large family that 
includes a small number of epithelium specific proteins, one of which is E74 like 
factor 3 (Elf3). Elf3 is thought to be involved in the terminal differentiation of various 
organs in the mouse, rat and human. It has previously been shown that Elf3 mRNA 
expression increases in the 16-cell mouse embryo and blastocyst compared with 
earlier developmental stages. The aim of this project is to characterize Elf3 in the 
mouse blastocyst. 

Using reverse transcriptase PCR, two isoforms of Elf3 mRNA were detected in the 
mouse blastocyst. Sequencing showed that these isoforms differed by a 57 base pair 
insert. In silico translation of the insert showed an additional 19 amino acids in the 
pointed domain of the protein. In situ hybridisation was performed on whole 
blastocysts. This showed that Elf3 mRNA was expressed by discrete cells in the 
trophectoderm but not in the inner cell mass (ICM) of the blastocysts (n = 107). Elf3 
mRNA expressing cells were found predominantly, but not exclusively, in the 
trophectoderm cells overlaying the blastocœl cavity as opposed to those covering the 
ICM. A probe designed to detect the Elf3 57bp insert did not detect the long Elf3 
mRNA isoform by in situ hybridisation (n = 24). This suggested that the short Elf3 
mRNA isoform was responsible for staining trophectoderm cells. We propose that the 
long Elf3 mRNA, which could be detected by PCR, was not expressed at levels 
detectable by our in situ hybridisation procedure. 

Our work is the first to report two Elf3 isoforms in the mouse blastocyst and to 
localize mRNA of the short Elf3 isoform to the trophectoderm. We hypothesize that 
Elf3 is involved in preparing the trophectoderm for differentiation into the placenta. 

 

Forensic facial reconstruction on damaged skulls. C. Oskam
1
, S Codinha

2
, I 

Premachandra
3
, G Dias

1
. 

1
 Department of Anatomy and Structural Biology, 

School of Medical Sciences, University of Otago, 
2
 Department of Anthropology, University of Coimbra, Coimbra, Portugal, 

3
 

Department of Finance and Quantitative Analysis, University of Otago. 

Metric and discriminate function analyses of the skull have been used successfully to 
determine ancestry and sex from human skeletal remains of both forensic and 
archaeological contexts. However, skulls are often recovered damaged. A structure 
that is commonly fragmented, even when the rest of the skull is preserved, is the 
zygomatic arch. Considering that the bizygomatic width is an important facial 
measurement in craniometry and in forensic facial reconstruction, we propose a 
simple linear regression model to predict the bizygomatic width of skulls with 
damaged zygomatic arches. 

Thirty-one adult skulls originating from the Indian sub-continent were used to 
measure the actual bizygomatic width (the maximum width between the zygomatic 
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arches) using anthropological calipers. On the same skulls, a straight wire was placed 
at the origins of the zygomatic arch on the superior surface to simulate the zygomatic 
arch reconstruction on damaged skulls. Measurements were analysed using linear 
regression analysis and a regression model was produced to predict bizygomatic 
widths.  

The regression model: Predicted Bizygomatic Width = 0.6124 + 1.088(wire 

measurement), R2=91.49%, could effectively be used to predict the bone 
measurements by determining the actual bizygomatic width based on the wire 
measurements. In addition, actual bizygomatic widths and wire measurements were 
collected from 14 New Zealand European skulls to test the ability of the regression 
model to determine bizygomatic widths from different racial groups.  

This model accurately predicted the bizygomatic width in New Zealand European 
skulls and therefore suggests that this regression model could be used for other racial 
groups. The importance of the bizygomatic width for craniometric analysis makes this 
regression model particularly useful for analysing archaeological samples. 
Furthermore, this regression line can be used in the field of forensic facial 
reconstruction so that the damaged zygomatic arches can be reconstructed prior to the 
facial reconstruction procedures.  

 

Hyperactivity in adult rats after exposure to repeated hypoxia during 

development: A novel rat model of extreme prematurity that is relevant to 

attention deficit hyperactivity disorder. S. Saunders
1
, M Covey

1
, D Bilkey

2
, D 

Oorschot
1
. 

1
Department of Anatomy and Structural Biology, Otago School of 

Medical Sciences, 
2
Department of Psychology, University of Otago, Dunedin. 

Extremely premature infants born at 22-28 weeks-of-gestation often have behavioral 
deficits such as attention deficit hyperactivity disorder (ADHD) later in life. The 
hyperactive subtype of ADHD or the inattentive subtype or the hyperactive/inattentive 
subtype can be evident. Exposure to repeated bouts of sublethal hypoxia during 
neonatal intensive care may contribute to these behavioral deficits. We are currently 
developing a rat model of this brain injury. The neuropathology seen in extremely 
premature infants is replicated in this model. This study aimed to investigate whether 
hyperactivity and/or inattention were present in adult rats exposed to repeated hypoxia 
during development.  

Behavioral testing was undertaken on adult male Sprague-Dawley rats that had been 
exposed to either repeated normoxia (n = 8) or repeated hypoxia (n = 10) at postnatal 
days 1-3. The rat brain during postnatal days 1-3 is developmentally equivalent to the 
human brain at 22-28 weeks-of-gestation. A fixed interval (FI)-extinction (EXT) 
multiple component lever-pressing task was used to investigate ADHD-like behavior 
in these rats. This task is used to detect hyperactivity in response to delayed reward 
and attention deficits. 

The repeated hypoxic rats were hyperactive in response to delayed reward on the FI 
component. They made significantly more lever presses over time than the repeated 
normoxic animals (F(1,11) = 3.17, P < 0.001; ANOVA for repeated measures). 
However, there was no significant difference in lever pressing over time between the 
two groups during the EXT component (F(1,4) = 0.846, P > 0.05). This suggests that 
repeated hypoxic rats do not have deficits in sustained attention.  
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This is the first study to show that repeated hypoxic rats display long-lasting ADHD-
like hyperactivity without attention deficits. This mimics what is seen in some 
children born extremely prematurely and provides a new animal model to investigate 
biological mechanisms and treatments of the hyperactive subtype of ADHD. 

 

Reduction in orthostatic tolerance following prolonged exercise in humans is 

associated with a lowered cerebral blood flow velocity. L. Wilson
1
, C Murrell

1
, J 
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2
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2
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. 

1
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2
School of Physical Education, University of Otago, Dunedin. 

Orthostatic tolerance (ability to maintain an upright posture) is reduced following 
prolonged exercise. We examined the effects of prolonged exercise on the 
maintenance of cerebral perfusion and autoregulation in nine athletes pre-, post- 
(within 4 h) and 48 h following an off-road marathon (42.2 km). 

In each condition, middle cerebral artery blood velocity (MCAv; transcranial Doppler 
ultrasound), arterial blood pressure (BP; Finometer), heart rate (HR; 
electrocardiography) and cardiac output (Modelflow) were measured continuously 
prior to and during a 6 min stand. Measurements of HR and BP variability and time-
domain analysis were used as an index of sympatho-vagal balance and baroreceptor 
sensitivity (BRS). Cerebral autoregulation was assessed using transfer-function gain 
and phase shift in mean BP and MCAv.  

Despite increases in sympatho-vagal balance (as assessed from the HR variability 
analysis), and elevations in HR and cardiac output, hypotension was evident 
following the marathon during both supine rest and upon standing. Upon standing, 
following the marathon, there was a lower elevation in normalized low-frequency HR 
variability [pre-: 29 ± 23; post-: 9 ± 8; 48 h post-: 15 ± 2 normalised units; (mean ± 
SD) P < 0.05 (ANOVA) vs. pre- and 48 h post-marathon], indicating an attenuated 
postural change in sympathetic activation. MCAv was maintained whilst supine but 
reduced during orthostasis post-marathon [pre-: -10.4 ± 9.8%, vs. post-: -15.4 ± 9.9% 
(% change from supine); P < 0.05]; such reductions were related to an attenuation in 
BRS (r = 0.81; P < 0.05). Cerebral autoregulation was unchanged following the 
marathon. 

Collectively, these findings indicate that following prolonged exercise, hypotension 
and postural reductions in autonomic function and/or baroreflex control, rather than a 
compromise in cerebral autoregulation, may place the brain at greater risk of 
hypoperfusion, and potentially syncope (fainting). 

 

Protein interaction ability of the N-terminus of tumour suppressor WT1. O. 

Wright, R Fagerlund, S Wilbanks. Department of Biochemistry, Otago School of 

Medical Sciences, University of Otago, Dunedin. 

WT1 protein is implicated in Wilms’ tumour, a developmental kidney cancer found in 
approximately 1 in 10,000 children. The protein is a transcription factor primarily 
involved with kidney development, acting as both an activator and repressor of 
transcription. Due to its many isoforms and associated co-factors, the WT1 protein 
exhibits a wide range of activities in a context-dependent manner. This research 
focused on the interaction of the WT1 protein with the Hsc70 protein, a member of 
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the ubiquitous HSP70 chaperone family. The HSP70 chaperones are primarily 
responsible for assisting in the correct folding of nascent and denatured proteins, but 
also influence the assembly and disassembly of multimeric protein complexes. We 
aimed to confirm that the WT1 and HSP70 proteins interact in vivo, to ascertain 
whether the N-terminal self-association domain of WT1 (NWT1) was sufficient for an 
in vitro interaction, and to determine if NWT1 protein could dimerise in vitro with 
and without the Hsc70 protein. 

Immunoprecipitation of HSP70 from whole cell foetal mouse kidney lysates co-
precipitated WT1, demonstrating an interaction between WT1 and HSP70 in vivo. 
This was shown by western blots probed with antibody raised against WT1. Native 
Hsc70 protein and recombinant NWT1 were purified. In mixtures of these two 
proteins, immunoprecipitated Hsc70 co-precipitated NWT1, showing a direct 
interaction between NWT1 and Hsc70 in vitro. NWT1 protein was found to form 
dimers in vitro by binding to NWT1 tagged with glutathione S-transferase. The 
presence of Hsc70 may reduce this dimerisation. 

These results support a model involving the specific interaction of the WT1 protein 
with HSP70. HSP70 bound to WT1 may aid in the recruitment of other co-factors. 
Characterisation of differences in the self-association properties of WT1 from clinical 
samples could clarify the significance of WT1 dimers and perhaps the role of HSP70 
in Wilms’ tumour. 
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Acute colic 

Ramanan Rajasundaram, Alison Bradley, Nick George 

A 25-year-old male with no significant past medial history presented with left loin 
pain radiating to the groin and thigh; he was admitted to hospital, and his condition 
was initially managed as renal colic.  

A non-contrast CT (Figure 1) scan showed a swollen left kidney, perinephric 
stranding, thickening of Gerota’s fascia, and an expanded hyperdense renal vein 
(arrowed). Renal function was normal. Blood count normal. 

 

Figure 1 
 

 

 

What is the diagnosis? 
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Diagnosis 

The CT scan showed a left renal vein thrombosis (the thrombus is hyperdense). The 
kidney is swollen with perinephric oedema. Renal vein thrombosis may be 
spontaneous as in this case, or secondary to conditions such as nephrotic syndrome 
due to the loss of clotting inhibitors in the urine. 

Author information: Ramanan Rajasundaram, Senior House Officer, Urology 
Department; Alison Bradley, Consultant Radiologist, Radiology Department; 
Nick George, Consultant, Urology Surgeon, Urology Department;  
South Manchester University Hospital, Wythenshawe, Manchester, UK 

Correspondence: Ramanan Rajasundaram, 35 Ingleton Drive, Lancaster, LA14QZ, 
UK. Email: ramananrajasundaram@yahoo.co.uk  
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Direct to consumer medical tests—a cause for celebration, or 

concern? 

Internet companies and some hospitals in the United States are offering medical tests 
directly to consumers without the need for a doctor’s recommendation. A hospital in 
Omaha is offering to perform blood glucose and lipids, thyroid function tests, and 
tests relevant to hepatitis B, Epstein-Barr virus, pregnancy, and prostate specific 
antigen, as well as screening for drug misuse. Why? Gene Herbek, head of the 
pathology centre at the Omaha hospital says “patients want to be the first to know—
it’s a service patients want.” Well do they—or should they?  

Reactions—insurance companies will not reimburse patients for the cost of tests 
unless they have been ordered by a doctor. The College of American Pathologists 
expresses concern that patients will misinterpret the results. And the director of the 
New York Medical Consumers Centre said the companies were selling “worry to the 
worried well” and that money was being wasted. 

Let’s hope that our pathology laboratories do no follow suit. 

BMJ 2006;333:12 

Patients’ knowledge of adverse drug reactions 

Adverse drug reactions (ADRs) account for 3.2–7% of acute hospital admissions. A 
report from Dublin explores patients’ knowledge of ADRs. The medications under 
study were corticosteroids, proton pump inhibitors (PPIs), warfarin, nonsteroidal anti-
inflammatory drugs (NSAIDs), and aspirin. 

One hundred patients who were taking one or more of these drugs were questioned 
about the perceived risk of these medications, and their views were compared with 
those of the medical staff. The patient group in this study identified corticosteroids 
and warfarin as unsafe medications. The noticeable cosmetic ADRs of corticosteroids 
(skin changes, weight gain) may be partly responsible for this. The patient group as a 
whole ranked NSAIDs as almost as safe as PPIs, a relatively non-toxic medication. 

As expected, the medical staff ranked NSAIDs as the most dangerous with warfarin a 
close runner-up. They conclude that while there is a good knowledge of ADRs 
amongst warfarin and aspirin users, there is a clear lack of knowledge regarding the 
risk of upper GI bleeding in NSAIDs users. 

Br J Clin Pharmacol 2006;62:232–6 

 

Cardiovascular events associated with nonsteroidal anti-

inflammatory drugs (NSAIDs) 

Most clinicians will be aware of the rise and fall of the coxibs, the selective 
cyclooxygenase-2 (COX-2) inhibitor drugs. Rise, because COX-2 inhibitors may have 
decreased gastrointestinal toxicity by maintaining COX-1-mediated cytoprotection. 
And fall because they have been found to induce heart attacks and stroke, leading to 
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their withdrawal from clinical use. For this reason, the cardiovascular safety of 
nonselective NSAIDs has recently been questioned. This meta-analysis reviews data 
from 13 trials with 7718 participants and the results showed that nonselective 
NSAIDs had no significant effects on cardiovascular events (OR 1.3). That’s good 
because NSAIDs are widely used.  

Methuselah notes, however, that 8 of the trials feature naproxen, accounting for the 
vast majority of the 7718. And indomethacin, ibuprofen, and diclofenac numbers are 
very modest. 

The American Journal of Medicine 2006;119:552–9 

 

Glaucoma and ββββ-blocker eyedrops—not all good news 

Opthalmic use of topical β blockers to reduce the intraocular pressure in glaucoma 
patients remains common practice, despite concerns about cardiovascular and 
respiratory side-effects. 

Why? Because substantial systemic absorption takes place via the nasal mucosa after 
passage through the nasolacrimal canal and via pulmonary absorption of inhaled drug 
particles. Report of such adverse reactions include falls, hypotension, arrhythmia, 
syncope, and myocardial infarction. The authors of this commentary say that systemic 
side-effects can be reduced by using weaker concentrations. Topical timolol 0.1% and 
0.25% produce lower systemic drug concentrations and are as effective at lowering 
intraocular pressure as the 0.5% concentration.  

Methuselah notes, with interest, that there appears to be no 0.1% strength formulation 
available in the New Zealand Pharmaceutical Schedule, however. 

Lancet 2006;368:826–7 

 

Modern medicine and the law of diminishing returns 

Contemporary medicine has much to its credit, but has created an insatiable demand 
for new technologies and more health services, fed by commercial promotion, 
professional advocacy, and sociopolitical pressure.  

In a very thoughtful paper, Ian Scott analyses this well-known situation. He points out 
that clinicians are confronted with growing numbers of older patients with more 
comorbidity for whom treatment risk-benefit ratios are less favourable than in 
previous generations. Insufficient provision of primary, residential, rehabilitative, 
community, and palliative care for such patients has led to more people requiring 
hospital admission by default, with resultant overcrowding and worsening access 
block within these institutions. Although he is referring to the Australian scene, his 
words are equally applicable to this side of the Tasman. Well we agree that it is a 
major problem—is there a solution?  

The bottom line in this paper—clinicians will be obliged to provide leadership in 
determining value for money in the choice of health care for specific patient 
populations and how that care is delivered. 

Med J Aust 2006;185:213–6
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Salamol and asthma in New Zealand 

The paper by Reti1 published in the 27 October 2006 issue of the NZMJ purports to 
show that the metered dose inhaler Salamol® is inferior to Ventolin® as a reliever 
bronchodilator in patients with chronic asthma. However closer examination of the 
study reveals very significant design weaknesses which preclude any reliable 
conclusion being reached.  

Firstly, the title of the study indicates a treatment “crossover” but this is misleading. 
In fact, no such crossover took place, and patients received only one treatment—i.e. 
Salamol.  

Secondly, no attempt was made to blind the study: a randomised-order, double-blind, 
double-dummy design should have been employed in order to answer the study 
question.2 There was almost certainly a perception bias involved in open-label testing 
of the acceptability of a new inhaler in patients who were already accustomed to their 
existing treatment. The major outcome viz. that a significant number of patients 
switched back to using Ventolin rather than continue to use Salamol, was almost 
certainly influenced by this.  

Thirdly, a further design weakness was that each patient appears to have had Ventolin 
available to them throughout the study—so that some patients were able to switch 
back to using Ventolin merely because they had forgotten to carry the study inhaler 
(Salamol) with them.  

In addition to these problems, the study appears not to have obtained Ethics 
Committee approval, or if so, it is not reported. Part of the responsibility of Ethics 
Committees is to ensure that the proposed study can satisfactorily address the research 
question posed and this includes ensuring that study designs are appropriate. 

The subject matter of the paper is important and has been a contentious one involving 
PHARMAC and pharmaceutical suppliers in New Zealand. It concerns an issue which 
affects the 10% or more of New Zealanders who currently use reliever 
bronchodilators in the management of their asthma. Not surprisingly, the results 
generated a great deal of media interest, and they were published in good faith by at 
least one national newspaper, The New Zealand Herald.  

Against that background, it is essential that clinical research should be of the highest 
possible standard. It is not for the lay press to adjudicate on the scientific validity of 
published data. Editors have the duty, guided by external referees, to ensure that 
papers which proceed to publication are appropriately conducted, that the conclusions 
are supported by the results, and that they have been subject to Ethics Committee 
scrutiny. This is a responsibility which is borne not only on behalf of the medical and 
scientific communities, but also the public at large. 

This has clearly not been so in this instance. The very basics of ethical clinical 
research were absent from this study. Although valid criticisms may have been 
presented in an accompanying editorial,2 the fact that this paper was published in its 
present form calls the Journal’s review and publication standards into serious 
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question. These ought to be reviewed as a matter of urgency. This issue is one of 
public trust and credibility.  
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Response by Shane Reti 

Thank you for the opportunity to reply to quoted comments from Dr Peter Moodie 
(PHARMAC) at http://www.stuff.co.nz/stuff/0,2106,3841525a7144,00.html as well 
as the letter from Associate Professor Kolbe, and Salamol-related commercially 
interested parties (Professors Taylor and Crane) representing the Asthma & 
Respiratory Foundation and Airflow Products, respectively. 

Dr Moodie purportedly has complaints with the study. It is a given that every study 
will have some potential weaknesses. In this instance, the author self-identifies a 
number of potential factors, especially study size, and where relevant presents 
arguments mitigating against their significance. Peer review within and without the 
formal NZMJ review process also provided independent assessment. 

Taylor, Crane, and Kolbe make several points that I will briefly address. Firstly the 
use of “crossover” in the study title is consistent with the narrative in several similar 
study designs as referenced.  

Secondly, most definitely no randomisation or blinding occurred because this study 
was simply observing the effects of PHARMAC policy, there was no experimentation 
here. This point will be further elaborated on.  
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Thirdly, I agree completely, and spend some time supporting the contention, that part 
of the observed deterioration was due to “perception bias”, and the fact that patients 
were changing from what they were accustomed to. My contention then and now is 
that the perception bias is worse with Salamol because of the different device size, 
taste, and force of actuation.  

Fourthly, the study clearly states that 10/15 who returned to Ventolin did so because it 
was ineffective. There it is. They did not return to Ventolin because it was more 
available or they had forgotten—they would have stated so if this was the case as 3 of 
the remaining participants did. 

Finally I wish to address the issue of ethics approval. While signed patient consent 
was obtained as a matter of course, formal ethics approval was not required in this 
study because this was simply observing and recording the effects of PHARMAC 
policy on every day New Zealanders. New Zealanders had no choice or say in this 
matter—PHARMAC policy forced them to change to Salamol.  

This was an observation of real-life actual clinical practice as practiced by every 
primary care physician forced by the policy change. Ethical approval is required for 
experimentation and research that creates new guidelines, not monitoring of 
established guidelines and much less enforced PHARMAC policy as manifest in day-
to-day primary care prescribing.  

Ultimately the benefits or faults of Salamol over Ventolin will be judged by the 
patients—just ask them, I did. 

 

Conflict of interest statement: Shane Reti is an independent researcher and has not been the recipient 
of any funding from GlaxoSmithKline (the manufacturer of Ventolin), or funding from any other 
source. 
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Medical Practitioner and Researcher 
Whangarei 

 

Response by Editor of the NZMJ 

I did not see much need to make a written response to this letter or PHARMAC, as the 
matters raised in the letter were mainly addressed in the editorial. However given the 
much-published criticisms of the original article by PHARMAC’s Peter Moodie, I 
thought I should say something.  

The first is to draw the readers’ attention to the conflict of interest statement of the 
authors. All authors are asked for this, many people appear to overlook the need for 
these statements.  

Dr Moodie’s criticisms on national radio and in press 
(http://www.stuff.co.nz/stuff/0,2106,3841525a7144,00.html) added nothing that was 
not already covered in the editorial. Editorials about articles are published with the 
aim to put the article in perspective. The editorial by Professor Asher did just that. 
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As previously stated when similar issues have come up before, the original 
manuscript has undergone the standard review process of two peer reviewers, and 
having gained sufficient review points has undergone further review from a member 
of the Editorial Board and/or myself (usually myself). Some manuscripts also undergo 
review by a biostatistician, Māori/Polynesian adviser, and/or ethicist. Most 
manuscripts require at least some revision prior to acceptance and publication. 

The peer-review process is not perfect. There is considerable published literature 
about the shortcomings of peer review; however, to date, it is the best we have. 
Articles are accepted for publication if they are of an adequate standard, but also 
based upon their scientific value and relevance to the New Zealand heathcare sector. 
This particular article has a lot of relevance to the New Zealand healthcare sector 
because of decisions made by PHARMAC, on supply of the drugs, so it is not 
surprising it is trying to defend its decision.  

It should be noted by those who are misguided enough to criticise the author of the 
editorial on her choice to publish the article that it is not the editorial authors who 
choose which articles are published in the NZMJ but the editorial board and myself.  

 

Conflict of interest statement: Yes I am the editor. 

 

Frank A Frizelle 
Editor, NZMJ 
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Nine-to-fiveism 

A friend of mine told me about his wife’s sudden illness. She required specialist care 
and hospitalisation in a private hospital. When I asked him what he had learned from 
the experience, he said that it is wiser not to fall ill in the weekend. 

What he was talking about was nine-to-fiveism, a new movement in medicine that 
almost guarantees the older doctor that most precious of blessings, a good night’s 
sleep. The need for sleep increases with age, and it is entirely appropriate that night 
work should be done, so far as is possible, by the young and the fit. 

General practitioners used to have their repose disrupted by calls from the maternity 
ward. That has gone, and those same doctors would never go back to the bad old days. 
District Health Boards have filled in the gaps in the doctors’ lives by offering them 
work in settings such as drug dependency clinics, where there is no risk of them 
having to follow up their patients after hours.  

Doctors with an interest in public health are given money to go and look at old houses 
and report to the media on the mould, the damp, and the levels of toxic gases that 
keep their occupants in a state of chronic ill health. Dealing with the problems thus 
described is left to others, younger and keener, who never need to be informed of this 
state of affairs, since they already know.  

With forethought and care, GPs can significantly improve their working and sleeping 
conditions. All large towns have after hours medical centres, where shift work is 
compulsory for some but not all. Some centres now close late at night and the patients 
must find their way to the nearest hospital. The best option for a specialist is to find a 
job in a large hospital, where each specialty has several practitioners and good 
registrar back up. An excellent example is Ireland, a country of 4 million people. Only 
half a million of them live in the capital city, Dublin, but Dublin is home to 50% of all 
the specialists. The bigger the institution, the less frequently your tour of duty comes 
around. 

Younger doctors must beware of the propaganda that would lure them away from the 
cities and into the countryside. The wages of exhaustion is a large income, and the 
more you earn, the more you pay in taxes. Fortunately, the policies of modern 
administrations tend to direct the older professional man into a life of impecunious 
leisure. Having seen no cases of clinical interest for years, and worn out his eyesight 
filling in forms, he is happy to give it all away. His place is filled by doctors 
immigrating here from countries that in fact need them rather more than we do. 

 

Roger M Ridley-Smith 
Retired GP 
Wellington 
(r.sdekka@actrix.gen.nz) 
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Public Health’s new direction? 

I wonder whether Departments of Public Health in New Zealand are in any way 
unique in that they spend almost all their energies focusing on the disadvantaged in 
our society. Would the country not be better served by an analysis of what makes 
people successful in our society? Then the disadvantaged might get some ideas as to 
how they can hoist themselves up the socioeconomic ladder—if they so wished.  

This suggestion may not meet with approval from those who enjoy wallowing in tales 
of misery, but one can’t help but think that some positive role models would do the 
world of good.  

Given the amount of funding received by Departments of Public Health, should we 
not expect some good news stories occasionally? 

Geoffrey Horne 
Professor, Orthopaedic Department 
Wellington Hospital 
Wellington 
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On media report affecting statin use by the New Zealand 

public 

Gladding, Kerr, and Edwards suggest,1 in relation to the recent approval by the 
Medicines and Healthcare Regulatory Authority in the United Kingdom of over-the-
counter sales of simvastatin, that “The purpose of the move was to make the drug 
more accessible, perhaps to those who cannot afford a doctor’s appointment.” 

But are not general practitioner visits free in the UK? 

 

Tony EJ Fitchett 
General Practitioner 
Mornington Health Centre 
Dunedin 

 

Reference: 

1. Gladding PA, Kerr A, Edwards C. Media report of rare rhabdomyolysis cases seems to have 
triggered reluctance among some New Zealanders to use statins [letter]. N Z Med J. 
2006;119(1241). URL: http://www.nzma.org.nz/journal/119-1241/2159/   
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Robert Duncan Scott 

MBE – born Timaru, 26 December 1917, died Christchurch, 9 October 2006 

At an age when many people retire, Dr Duncan Scott embarked on a new calling. Not 
ready to ease off at 67, he switched from Head of Christchurch Hospital’s Accident 
and Emergency (A&E) Department to lead Burwood Hospital's new hospice for 
terminally ill patients. 

 

He could well have retired, having served 43 years 
in medicine, including private practice, military 
service, and work in hospitals in New Zealand and 
overseas. But the man known as a "quiet achiever" 
and "one who got on and did things" wanted a new 
challenge. 

He was born in Timaru and raised on a South 
Canterbury farm. He attended primary school at 
Fairlie and secondary at Timaru Boys' High School, 
before studying medicine at Otago University. 

Graduating in 1941, Scott worked as a house 
surgeon at Wellington Hospital before joining the 
Royal NZ Air Force in World War 2.  

He served as a medical officer in the Pacific from 1943 to 1946, then remained on the 
reserve of medical officers for a further 20 years. He married Rata Knowles, a nurse 
from Timaru, in 1942. They had four children. His wife died in 1978. 

After the war, Scott worked in general practice at Lower Hutt and Christchurch, until 
1963. He was a part-time anaesthetist at Lower Hutt and Christchurch hospitals. Scott 
joined the staff of Christchurch Hospital in 1964, as head of A&E. He was a family 
GP of the old sort and felt disturbed by the trend towards medical centres. This, and 
the desire to spend more time with his family, led him to hospital work.  

He served also as medical officer to the hospital board’s blood transfusion service and 
was on several medical committees. Dr Shailer Weston, who succeeded Scott as head 
of A&E, said Scott was "an exceptional man who led the department superbly well". 
"He was a firm, no-nonsense type but also very kind. He had a tremendous sense of 
duty. He was a great mixer with his colleagues," Weston said. 

On his move to Burwood, Scott said he wanted to avoid staleness. He had spent 20 
years in general practice and anaesthetics and 20 years in accident and emergency, so 
he needed a change. At Burwood, he helped launch the hospice and direct its focus of 
establishing pain-relief and allowing patients to spend what time they could in their 
own homes. 
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Scott spent brief spells on service overseas during his Christchurch years. Joining the 
army, with the rank of major, he took over leadership of the New Zealand Medical 
Services Team at Bon Song Hospital in Vietnam for four months in 1971, while the 
Vietnam War was raging. He returned to Vietnam in 1974, attached to Qui Nhon 
Hospital for three months, teaching and doing ward and patient work. 

His next ventures were in Samoa, working for a New Zealand Ministry of Foreign 
Affairs aid programme. For short periods in 1975 and 1977, he was attached to Samoa 
General Hospital, in Apia, to advise on outpatient and emergency services. He went 
back in 1981 to advise on resuscitation equipment for the hospital.  

Scott was awarded the MBE in 1983 for his services to medicine.  

Pat Scott said money was never a motivation in his father's career. "Medicine was not 
his profession; it was his calling," he said. "He was a very special man and an 
adventurous man." His son recalled that, after having family camping holidays all 
over New Zealand up to about 1960, Scott took them—car, caravan and all—by ship 
to Australia for a two-month holiday. 

He was a keen sportsman and maintained a high level of fitness through squash and 
running. He took up marathon running in his 60s and scaled down to half- marathons 
only when well into his 70s. He jogged daily, enjoyed fun-runs and long-distance 
relays. His main sporting interest was skiing, to which he declared himself "devoted" 
and in which he remained active until last year. He enjoyed travel and made skiing 
trips to Europe and the Americas. He also visited Antarctica. 

Scott acknowledged a reputation for gruffness, in a Press interview in 1983. He 
admitted he swore often and "called a spade a spade", but only when dealing with his 
hospital colleagues.  

He was always tactful and diplomatic with patients and their families. And no matter 
how many patients he attended, he still felt "knocked out" at the sight of badly injured 
or sick children. 

Predeceased by wife Rata; and survived by sons Guy, Pat and Tim, daughter Jane, his 
grandchildren, and great-grandchildren. 

This obituary has been shortened slightly from one entitled ‘Quiet achiever’ Scott loved work that 
appeared in The Press newspaper (Christchurch) on 28 October 2006, written by Mike Crean. We are 
also grateful to Bruce Rennie of The Press. 
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Arthur Verrier Jones 

Psychiatrist, scientist, and mentor—born England, 1924; died Christchurch, 

17 October 2006 

It was in the middle of 1979 that I was assigned to be the psychiatric registrar for Dr 
Arthur Jones for the next 6 months. I had been in New Zealand for 20 months after 
graduating from Bangalore Medical College (Bangalore, India), was performing 
poorly, and on the cusp of leaving psychiatry to ‘go back to medicine’. I approached 
my assignment with trepidation. Dr Jones was known as the biological psychiatrist 
(only interested in drugs and biology) and had come from Apartheid South Africa. 

 

It took less than a day to realise that I was the one 
with prejudices and assumptions. Dr Jones was 
humble and kind to one and all.  

The patients, staff, students, and interns all liked him. 
He laughed out loudly and was in good cheer all the 
time.  

There was nothing you can get angry at him for. Even 
the murderers in Stewart Villa (Sunnyside Hospital, 
Christchurch) would be kind to Dr Jones. Simple 
things made him look at things anew. 

He was lost in wonder about how the fruit jelly and butter were packaged so cleverly 
in plastic and metal when sitting at lunch at the hospital cafeteria. Having said, it is 
important to note that Dr Jones was no average psychiatrist. He was the first one in 
New Zealand to suggest that benzodiazepines were prone to abuse, well before many 
of the leading benzodiazepine experts came to that conclusion. In fact, he encouraged 
Peter Joyce and myself to write the case series from Sunnyside Hospital in the NZMJ 
(Khan A, Joyce P, Jones A. Benzodiazepine withdrawal syndromes. New Zealand 

Medical Journal 92(665):94–96, August 1980).  

Dr Jones was the pioneering psychiatrist in the Canterbury area with families 
participating in Schizophrenia Fellowship in the late 1970s, not a popular activity 
then. In the 1980s he advocated use of clozapine for severely ill patients.  

I am one of the juniors that he influenced profoundly. I recovered my enthusiasm for 
psychiatry and have never looked back. I am sure there are many of us out there who 
would reiterate what I say.  

I wish his wife, Dr Paulina Verrier-Jones, and Dr Jones’s children and grandchildren, 
well. I hope there will be many more doctors like Dr Jones in New Zealand in the 
future.  

Arif Khan (Medical Director, Northwest Clinical Research Center, Bellevue, Washington State, USA) 
wrote this obituary.  

An obituary entitled Top psychiatrist also appeared in The Press newspaper on 28 October 2006. 
We thank the The Press for providing the photograph.
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Brian Alexander Scobie 

23 April 1928—20 October 2006 

Born in Riverton, Brian was proud of his humble roots. His Scottish grandparents had 
settled on the land in Southland. His early education was in Gore and then Otago 
Boys High School, before training at Otago Medical School. Achievements were 
being awarded dux of Gore Primary School and selection as a schoolboy cricket 
representative for Otago. 

 

Junior hospital posts were held in Auckland and 
Palmerston North before sailing to the UK in 
1956. Interest in the new field of 
gastroenterology was kindled by working with 
Avery Jones at Central Middlesex Hospital.  

Later appointments were held at Brompton Chest 
Hospital, Q.E. Hospital in Birmingham and 
Dulwich Hospital, London. The achievement of 
MRCP proved a struggle, but successful, thanks 
to tutoring from the renowned Maurice Papworth 
at his Harley Street office. 

In Birmingham, Brian met and married Fairlie, 
who was doing midwifery.  

Their relationship was a warm and lasting one; happily, Fairlie adapted well to her 
new country. They settled in Wellington where a position had become available with 
Ian Prior, a registrar in the new Medical Unit.  

In 1963, Brian’s Eli Lilly Travelling Fellowship was spent at the gastroenterology 
unit at the Mayo Clinic in Minnesota. He returned to visiting-physician appointments 
at the Hutt and then Wellington Hospital. In 1967, he was awarded the first 
Fellowship of the NZ Cancer Society, studying endoscopic techniques for peptic ulcer 
at the National Cancer Centre Hospital, Tokyo. For a period he served on the 
Dominion Committee of the RACP. In 1972, his thesis for MD was accepted. 

Brian pioneered new investigative techniques to New Zealand, twice serving as 
president to the NZ Society of Gastroenterology. Regular postgraduate studies were 
undertaken in Australia and further afield. His approach was incisive, with humour, 
rather than laborious or didactic. He readily consulted with colleagues and enjoyed 
bedside teaching. 

Brian was an obligate gardener but the presence of the odd ski pole or golf club shaft 
used as rose stakes betrayed other recreational pursuits. He enjoyed the outdoors, 
music, watercolour painting, and the sharemarket. Other involvements were with the 
Home of Compassion Hospital, St Ninian’s Church, IPPN, the Prostate Cancer 
Foundation, and the Schizophrenia Fellowship. Particular pride was registered in 
getting, in 1999, a hole-in-one at the 13th at the Karori Golf Club.
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GRANTS AWARDED NOVEMBER 2006 

 

At the November 2006 meeting of the Scientific Advisory Group of the National 
Heart Foundation, a total of 14 limited budget grants were awarded. The awards 
included 6 Small Project Grants and 8 Travel Grants. 

 

SMALL PROJECT GRANTS 

Drs Alexandra Chisholm & Rachel Brown 

Department of Human Nutrition, University of 
Otago 

Fatty acids, lipids and sensory properties 

of hazelnuts (The FLASH Study) 

$13,281 for a period of 9 months. 

 

 Dr Kirsten McAuley 

Edgar National Centre for Diabetes Research, 
University of Otago 

Pilot study to develop a new clinical test 

to measure insulin sensitivity 

$13,882 for a period of 1 year. 

 

Dr Ali Khan 

Cardiology Department, Middlemore Hospital 

Stress echocardiography in post-recovery 

apical ballooning syndrome 

$14,187 for a period of 18 months. 

 

 Dr Ruvin Gabriel 

Cardiology Department, Middlemore Hospital 

Accuracy of MRI assessment of aortic 

stenosis 

$14,775 for a period of 1 year. 

 

Dr Anouska Moynagh 

Cardiology Department, Christchurch Hospital 

The diagnostic value of computed 

tomography coronary angiography as 

compared with conventional coronary 

angiography 

$12,354 for a period of 1 year. 

 

 Dr Garry Nixon 

Department of General Practice, Dunedin School 
of Medicine, University of Otago 

Streptokinase antibodies in rural New 

Zealand populations 

$14,950 for a period of 1 year. 
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TRAVEL GRANTS 

Dr Christopher Bullen 

Clinical Trials Research Unit, School of 
Population Health, University of Auckland 

Annual Meeting of the Society for 
Nicotine and Tobacco Research, Texas, 
USA 

 

 Dr Leigh Ellmers 

Christchurch School of Medicine & Health 
Sciences, University of Otago 

Medical Sciences Congress 2006, 
Rotorua, NZ 

 

Mr Xiang Lin 

Bioengineering Institute, University of Auckland 

2006 IEEE Pacific-Rim Symposium on 
Image and Video Technology, Hsinchu, 
Taiwan 

 

 Dr Boris Lowe 

NHF Fellow, Cleveland Clinic, USA 

10th Annual Scientific Meeting of the 
European Society of Echocardiography, 
Prague, Czech Republic 

 

Dr Chris Raffel 

NHF Fellow, Massachusetts General Hospital, 
USA 

American Heart Association Annual 
Scientific Sessions, Chicago, USA 

 

 Ms Jennifer Utter 

Department of Public Health, School of 
Population Health, University of Auckland 

2007 Annual Meeting of the Society for 
Adolescent Medicine, Colorado, USA 

 

Dr Nick Wilson 

Wellington School of Medicine & Health 
Sciences, University of Otago 

The Society for Research on Nicotine and 
Tobacco Conference, Texas, USA 

 

 Ms Joanna Young 

Lipid and Diabetes Research Group, Christchurch 
Hospital 

American Heart Association Annual 
Scientific Sessions, Chicago, USA 
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Failure to Atone: The True Story of a Jungle Surgeon in 

Vietnam 

Allen Hassan. Published by Failure to Atone Press, 2006. ISBN 097760490X. 
Contains 272 pages. Price $US29.95 

This is a book that will have a very special appeal to the many New Zealand health 
professionals who served in Viet Nam during what the Vietnamese refer to as the 
American war.  

The population at large should also read it, though I suspect that there will be many 
who would have doubts about the truth of many of the situations that Dr Hassan 
describes so vividly. It would seem to them that such awful things could not possibly 
have happened. However happen they did, and a number of local authors such as 
Michael Shackleton, have written about the horrors of the deaths and injuries that 
were inflicted on the civilian community as a direct result of the war. 

Dr Hassan, a farm boy from Iowa, who had served in the US Marine Corps before 
studying Veterinary Science and then Medicine, was singularly well prepared to 
undertake his voluntary medical service in Viet Nam to provide medical and surgical 
care for civilian sick and war wounded. He describes with great frankness and clarity 
his self doubts, but his writing indicates that he coped well with the enormous 
workload of the war surgery that had to be practiced against the background of a wide 
spectrum of infectious diseases; malnutrition; severe limitations on the availability of 
drugs, dressings, and equipment; and perhaps worst of all, an indifferent and 
unreliable nursing service.  

The non-medical facet of the book is somewhat more difficult to deal with. 
Dr Hassan, as a result of what he experienced during his two short tours of duty in 
Viet Nam, became severely disenchanted because of what he perceived as the unjust 
nature of the war. He describes at length his unsuccessful efforts to implement official 
investigations of atrocities that he himself had observed. 

I recommend this book to my older medical colleagues who have an interest in 
medical history, and to my younger colleagues who may be considering volunteering 
for service in Developing countries.  

Brian McMahon 
Brigadier and Dr 
Dunedin 

 


