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This Issue in the Journal 

The price of healthy eating: cost and nutrient value of selected regular and 
healthier supermarket foods in New Zealand 
C Ni Mhurchu, S Ogra 

Healthier foods are commonly perceived to be more expensive than their less healthy 
counterparts. Electronic sales data were used to compare the cost of selected regular 
and healthier supermarket foods in New Zealand. Little difference in cost was seen 
within many key food categories including bread, milk, breakfast cereals, canned 
fruit, and soft drinks. However, healthier options within some important food 
categories, particularly meats and spreads (i.e. butter and margarine), were 
considerably more expensive. Consideration should be given to ways in which this 
price differential might be addressed in order to decrease saturated fat consumption 
and thus population blood cholesterol levels. 

 

Food choices among students using the school food service in New Zealand 
J Utter, D Schaaf, C Ni Mhurchu, R Scragg 

The school environment is recognised as being an important influence on child 
nutrition; it is an obvious site for promoting healthy eating for children. Previous 
studies of school food services in New Zealand have documented that meat pies, 
chips, cakes, and other high-sugar/high-fat snack foods are commonly sold in schools, 
while few schools sell healthy foods such as fruit. The current study describes the 
demographic characteristics and food choices of school canteen/tuckshop users 
among a nationally representative sample of New Zealand school children. Students 
who buy food from the school canteen are more likely to eat many high-sugar/high-fat 
snack foods. Schools should be supported in limiting the availability of less healthy 
foods and making healthier food choices cheaper and more desirable for students. 

 

Metabolic syndrome prevalence in a multicultural population in Auckland, New 
Zealand 
D Gentles, P Metcalf, L Dyall, G Sundborn, D Schaaf, P Black, R Scragg, R Jackson 

Metabolic syndrome is a combination of medical disorders that increase one’s risk for 
heart disease and diabetes. This survey examines the proportions of Māori , Pacific 
(mostly of Samoan, Tongan, Niuean, or Cook Islands origin), and European people 
aged 35–74 years who have metabolic syndrome. Approximately 32% of Māori and 
39% of Pacific people have metabolic syndrome compared to 16% in other 
participants. Risk factors for the metabolic syndrome were: Māori  ethnicity, Pacific 
ethnicity, age, family history of diabetes, past history of stroke, past history of heart 
attack, and current and ex-cigarette smokers. Alcohol drinking and exercising had a 
protective effect against the metabolic syndrome. 
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Relationship of different measures of socioeconomic status with cardiovascular 
disease risk factors and lifestyle in a New Zealand workforce survey 
P Metcalf, R Scragg, P Davis 

Cardiovascular disease risk factor levels were compared across various measures of 
socioeconomic status in 5517 Māori , Pacific, and Other workers aged 40 to 78 years. 
The socioeconomic measures were income, education, and the occupation-based New 
Zealand Socioeconomic Index. In general, all socioeconomic status measures showed 
higher mean body mass index (kg/m2) levels and waist-to-hip ratios, higher rates of 
cigarette smoking, and shorter height in the lower socioeconomic strata (poorer 
groups) compared to the highest socioeconomic stratum (richest group). There was a 
trend to a more adverse pattern of cardiovascular risk factor levels in the poorer 
groups. The strongest associations were related to income and education rather than 
the New Zealand Socioeconomic Index. Raised blood pressure was associated with 
(lack of) education, and a raised prevalence of diabetes mellitus with (lower) income. 

 

Metabolic control with insulin pump therapy: the Waikato experience 
E Reda, A Von Reitzenstein, P Dunn 

Strict metabolic control minimises the long-term complications of diabetes and 
improves the quality and length of patients’ lives. The goals of intensive insulin 
therapy are to achieve near-normal blood glucose control and avoid short-term crises, 
including hypoglycaemia. This can be achieved by either Multiple Daily Injections 
(MDI) of insulin or Continuous Subcutaneous Insulin Infusion (CSII) by means of an 
insulin pump. The purpose of this study was to evaluate the efficacy and safety of 
insulin pump therapy in patients with Type 1 diabetes and to determine whether MDI 
of insulin provide a comparable glycaemic control. As a part of a service audit, Type 
1 diabetic patients treated with an insulin pump in the Waikato region, between 
September 1997 and December 2004, were reviewed.  

 

Indices and perception of crowding in Pacific households domicile within 
Auckland, New Zealand: findings from the Pacific Islands Families Study 
P Schluter, S Carter, J Kokaua 

Adult and child members of crowded households suffer poorer health, compared to 
those in non-crowded households. On average, Pacific households are the most 
crowded of any other ethnic group resident in New Zealand, and South Auckland has 
the highest rate of household crowding than any other territorial authority in New 
Zealand. This study, conducted on Pacific households resident in South Auckland, 
investigates the relationship between mothers’ self-reported perceptions of crowding 
versus three commonly used measures of crowding. Considerable variation in these 
measures has major implications for the accurate identification and provision of 
health and housing policy and relief to families in need within New Zealand. 
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Endotoxin and indoor allergen levels in kindergartens and daycare centres in 
Wellington, New Zealand 
K Oldfield, R Siebers, J Crane 

A large majority of New Zealand children attend childcare facilities early in life 
which overseas studies have shown to be protective against developing asthma and 
allergy later in life, possibly due to high levels of exposure to bacterial endotoxin. We 
measured endotoxin and indoor allergens (house dust mite, cat, dog, and cockroach) 
in daycare centres and kindergartens in the Wellington region. Endotoxin levels in 
these childcare facilities were similar to domestic dwellings in Wellington so are 
unlikely to be involved in asthma and allergy prevention later in life. As indoor 
allergen levels in these childcare centres were much lower than in domestic dwellings 
they are unlikely to be problematic for sensitised infants; however, some individual 
childcare facilities had very high house dust mite allergen levels. 
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More evidence for action on New Zealand’s obesogenic 
school environment and food pricing 

Nick Wilson, George Thomson, Gabrielle Jenkin 

This edition of the Journal contains two new studies that are most timely, considering 
New Zealand’s current Health Select Committee Inquiry into the major health threats 
of obesity and type 2 diabetes.1  

One of these studies, by Utter et al,2 reports an association between school canteen 
use and more frequent consumption of various high-sugar/high-fat foods. It also found 
that students using the canteen were less likely to consume some healthier foods, such 
as fruits and vegetables, than non-users. The findings in this study are consistent with 
other New Zealand work that raises concerns about the obesogenic food environment 
associated with schools3,4 and in the local vicinity of schools.5 They are also 
consistent with an Australian study that confirmed the contribution of school canteens 
in providing less healthy foods and high-sugar drinks.6 

Utter et al suggest that there is a need for modifying aspects of the food environment 
in New Zealand schools. In particular, they cite favourable scientific evidence for the 
following interventions: “school policies, provision of free fruit, promotion of healthy 
snacks, price reductions on healthy foods, and decreased availability of unhealthy 
foods.”  

New Zealand has started to make some small progress in some of these areas with the 
provision of free fruit/vegetables in a modest number (n=114) of schools (an 
intervention which is currently being evaluated7). Furthermore, a move (albeit only a 
voluntary one) by two major manufacturers to phase out “full sugar” beverages from 
New Zealand schools by 2009, is also a step in the right direction.8  

The Mission On campaign also has aspects relating to schools, including work on how 
best to categorise food and drink for school settings. There have also been moves by 
individual schools to influence food-related behaviour, such as the Waitemata DHB 
traffic light beverage project with an Auckland secondary school. 

Nevertheless, given the scale of the obesity epidemic in New Zealand (and its adverse 
impact on health inequalities), much more needs to be done. Priority options that the 
Health Select Committee should consider include national-level policies on: 

• Restricting the type of food that can be sold on school premises, including in 
food vending machines (e.g. only foods with: under 10% free sugar, under 
10% saturated fat, and 0% caffeine). Such policies should be mandatory, as 
this is likely to be far more effective than the mere “guidelines” currently 
being proposed by the Government.8 

• A ban on the sale of all soft drink and other sugary drinks in schools, along 
with the better supply of fresh water (possibly permitting only the sale of 
unsugared milk). 

• Restrictions on students leaving the school for lunch. 
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• Limits on the sponsorship of school resources, and other associations that 
schools can have with various sectors of the food industry. One option is to 
limit all sponsorship involving schools to that provided by the Health 
Sponsorship Council or similar health-promoting agencies.  

None of these interventions will have significant cost implications to taxpayers. 
Indeed, they are likely to provide long-term cost savings, given the downstream health 
costs from obesity, diabetes, heart disease, and certain cancers (i.e. those major 
conditions associated with poor nutrition).  

Improved nutrition at school may even improve school performance9 and hence make 
better use of current taxpayer investment in educational expenditure. The feasibility of 
positively controlling the school nutritional environment is evident from progressive 
practices in other countries, notably France, Norway, and Sweden.10  

The other nutrition-related study in this issue of the Journal,
11 by Ni Mhurchu and 

Ogra, is the first New Zealand study to compare the costs of a regular food basket 
with a relatively “healthier” food basket. A particular strength of the study is that it 
only uses top-selling food items, so that the “healthier” alternative choices would be 
realistic for many consumers. This study suggests that a modest shift to a healthier 
diet is likely to involve a relatively small additional cost—at least for the range of 
food categories studied in this New Zealand context.  

Nevertheless, it is important to note that while the “healthier” food basket in this 
study was fairly realistic in terms of consumer acceptability—it was still somewhat 
problematic in nutritional terms as the authors have noted. For example, it did not 
include vegetables and fresh fruit, and some of the “healthier” items were still high in 
free sugars (e.g. 23% for one breakfast cereal) and in saturated fat (e.g. 18% for one 
of the cheeses).  

Further studies are therefore needed and should include a wider range of “food 
baskets” including a category for a “very healthy food basket” which may actually be 
substantially more expensive (e.g. given typical prices for many fruits, vegetables, 
quality vegetable oils, and nuts). However, some relatively high-protein foods (e.g. 
lentils and other pulses) may be cheaper than meat/poultry alternatives—as well as 
being much lower in saturated fat and higher in fibre.  

Also needed is the pricing of a “healthy and sustainable” food basket, given that there 
are issues with the unsustainability of New Zealand fisheries and agriculture (e.g. 
destructive sea bottom trawling; uncosted greenhouse gas emissions; and the taking of 
water from, and pollution of, waterways). 

Ni Mhurchu and Ogra11 suggest various fiscal policy options to make it easier for 
consumers to make healthy food choices. Of these options, a tax on processed foods 
(that are energy dense and high in sugar or saturated fat) would appear to be 
particularly worthwhile—given the importance of food pricing,12 and substantive 
international scientific evidence for tobacco and alcohol taxes in protecting public 
health.  

Perhaps a sugar tax should be the first goal for health advocates, since this product is 
entirely imported into New Zealand and may face less commercial opposition than 
other food taxes (given that high-saturated-fat foods are a major export commodity).  
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The provision of vouchers to low-income New Zealanders (e.g. for fruit and vegetable 
discounts) may also be well worth a pilot study if they can be designed to be discrete 
and non-stigmatising (e.g. built into an electronic swipe card).  

Because of the wider context of food marketing, policies specific to schools and 
supermarket shopping will need to be only part of a comprehensive healthy nutrition 
policy. This will need to ensure that all adverse pressures on healthy nutrition are 
sufficiently limited, including advertising and sponsorship.13  

Improved food labelling laws14 are also needed and a mandatory traffic light labelling 
system has particular potential (e.g. New Zealand already has mandatory symbol 
labelling for energy efficiency on appliances). 

The interventions detailed above will be generally opposed by vested commercial 
interests, including those who profit from selling and marketing processed foods to 
children. This highlights the need for those politicians concerned with child health 
and with the long-term viability of the publicly-funded health system to actively resist 
such commercial pressures. One argument they will be able to use is that an improved 
food environment will benefit health, and potentially lower long-term costs to the 
taxpayer-funded health and education sectors. 

Finally, because much of healthy nutrition policy is decided in political and official 
arenas, a greater emphasis in public health research is required on the gap between the 
evidence for healthy policies, and the formation and implementation of such policies. 
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Percutaneous coronary intervention in New Zealand 

Michael Williams 

Coronary angioplasty has now been performed for over 25 years in New Zealand and 
there have been considerable technical advances during this time. The early local 
experience with balloon angioplasty suggested the technique was suitable for the 
majority of patients with single vessel disease, with 68% of patients asymptomatic 
after successful angioplasty.1  

The Achilles heel of percutaneous intervention (PCI) has been the development of 
restenosis resulting in repeat revascularisation procedures. Coronary artery stents 
were introduced into New Zealand in 1989 and are now used in the majority of 
interventional procedures with repeat procedures for restenosis required in 
approximately 6% of patients treated with PCI.2  

In comparison to balloon angioplasty, coronary artery stenting reduces the rate of 
restenosis and need for repeat PCI by approximately half—but does not reduce the 
rates of death, myocardial infarctions, or need for emergency coronary artery bypass 
surgery.3  

Recent technological advances have included coatings applied to stents to decrease 
thrombosis and neointimal hyperplasia. Initially, heparin-coated stents were shown to 
reduce subacute thrombosis4 but have not been widely adopted as combination 
therapy with aspirin and a thienopyridine has been shown effective in reducing the 
risk of this complication.  

Subsequently, drug-eluting stents have been developed and have been reported as 
reducing rates of revascularisation for restenosis by approximately 30% to 67%.5 
Drugs delivered on stents have antiproliferative effects which inhibit neointimal 
hyperplasia and thereby decrease restenosis rates and requirement for repeat 
revascularisation. However it has recently been recognised this mechanism may 
impair healing and re-endothelialisation with the potential for an increased risk of late 
stent thrombosis.6  

A recent meta-analysis has reported a 0.5% increased risk of late thrombosis greater 
than 1 year after drug-eluting stent implantation compared to bare metal stents.7 This 
data has raised concerns about the appropriate duration of combination therapy with 
aspirin and a thienopyridine after implantation of drug-eluting stents.  

The thienopyridine usually used in New Zealand is clopidogrel, which is administered 
in combination with aspirin therapy as prophylaxis against stent thrombosis. The New 
Zealand Special Authority criteria for subsidised treatment with clopidogrel have 
recently changed to include 6 months of treatment after stent implantation. Whether 6 
months of clopidogrel treatment after insertion of drug eluting stents is sufficient 
remains an open question given the recently reported findings that late stent 
thrombosis and related death/target vessel myocardial infarction were twice as 
frequent after drug eluting versus bare metal stents (2.6% vs 1.3%) between 7 and 18 
months after PCI.8  
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Given the present concerns, it is important to carefully consider the indications for the 
use of drug-eluting stents including an assessment of the likelihood of patient 
compliance with clopidogrel therapy—as premature discontinuation is associated with 
a significantly higher risk of mortality.9  

The role of PCI has recently expanded to include first-line reperfusion therapy for ST 
elevation myocardial infarction.10 Primary PCI has been shown to be superior to 
intravenous fibrinolysis in a meta-analysis with lower short-term mortality (5% vs 
7%; p=0.0003) and the combined endpoint of death, non-fatal reinfarction, and stroke 
(8% vs 14%; p<0·0001).11  

An insight into the potential benefits of primary PCI for myocardial infarction can be 
gained from a recently published Swedish study; mortality at 1 year was reduced by 
about half from 15.9% with in-hospital thrombolysis to 7.6% after primary PCI.12 

In a New Zealand audit, conducted in 2002, only 3% of patients with ST elevation 
myocardial infarction received primary PCI.13 While this low rate may be influenced 
by a geographically diverse population, the absence of specific funding also may 
influence the access of New Zealander to “best practice” treatments.14 There are also 
serious concerns about disparities in access for New Zealanders to PCI with clear 
differences in rates of intervention depending on hospital facilities.15 On site access to 
PCI has amongst other factors been shown to influence mortality in New Zealand, 
with a 10% absolute mortality advantage in patient outcome at one year for patients 
admitted to a tertiary hospital compared to a community hospital.16  

Given the established indications for PCI in terms of reducing morbidity and 
mortality there is an ongoing sense of frustration within the New Zealand hospital 
system that funding is not keeping pace with the epidemic of coronary disease.14 In 
particular, there are significant disparities in access for poor people, Māori, and some 
rural areas.  

Indeed, specific central funding for increased access to PCI should be considered an 
urgent government priority. 
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The price of healthy eating: cost and nutrient value of 
selected regular and healthier supermarket foods in 
New Zealand 

Cliona Ni Mhurchu, Siddharth Ogra 

Abstract 

Aim To estimate the difference in cost and nutrient value for selected regular and 
healthier supermarket food items in New Zealand. 

Method Electronic sales data from supermarket shoppers (n=882) from February 
2004 to January 2005 were used to determine the 1000 top-selling food items. These 
items were categorised according to food type. Five regular items and five healthier 
options were selected per category to create two shopping baskets for which cost and 
nutrient data were then compared. 

Results The total weekly household cost did not differ substantially overall: 
NZ$90.21 for the regular basket vs NZ$96.63 for the healthy basket. However, 
healthier options were more expensive for some specific food categories: meat and 
poultry (27%); butter and margarine (44%); and cheese (19%). Healthier options were 
less expensive for canned fish (10%). Per unit weight, the healthier basket contained 
considerably less energy (29%), total fat (35%), saturated fat (52%), sugar (56%), and 
sodium (20%) than the regular basket. 

Conclusions Cost is frequently perceived to be a barrier to a healthy diet, yet our 
analyses demonstrate that substantial improvements in nutrition are possible without 
incurring an increase in price for many staple food categories. However, healthier 
options within some important food categories, notably meat and spreads, are more 
expensive. Consideration should be given to ways in which this cost differential can 
be addressed to favour key healthy diet choices. 

Nutrition-related risk factors such as low fruit and vegetable intake, obesity, high 
blood cholesterol levels, and high blood pressure increase risk of many chronic 
diseases including diabetes mellitus and cardiovascular disease.1,2 In New Zealand, 
approximately 11,000 (40%) deaths per year are attributable to the joint effects of 
nutrition-related risk factors.3 Nevertheless, these factors are modifiable and (if 
targeted) could reduce nutrition-related mortality and morbidity.4 

Barriers to healthy eating are many and include social, environmental, and 
behavioural factors.5 United States6 (US) and European7 research has shown that 
factors such as cost and taste are of more relevance to people when making food 
choices than healthy eating and weight control.  

Between a quarter and a third of New Zealanders cite cost as the major barrier 
associated with eating more fruit and vegetables,8,9 and a Canadian survey found that 
61% of shoppers disagreed with the statement “healthier food options cost the same as 
regular ones.”10 However, few studies to date have directly compared the relative 
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costs of healthy and less healthy diets and those that have produced conflicting 
findings.11–13 

 

Our objective was to use New Zealand electronic supermarket sales data for selected 
commonly purchased regular and healthier food items to estimate the difference in 
cost and nutrient value across food categories.  

Methods 

Electronic sales data on supermarket food purchases were obtained during the Supermarket Healthy 
Options Project (SHOP) pilot study: a feasibility study of strategies to promote healthier food 
purchases in supermarkets. Study methods and findings have been reported elsewhere14 but, in brief, 
the SHOP pilot evaluated the viability of conducting a large randomised controlled trial to evaluate the 
effects of price discounts and culturally appropriate nutrition education on supermarket food purchases.  

One of the main aims of the feasibility study was to evaluate electronic supermarket sales data as a 
means to measure the effects of interventions on food purchases. The electronic data collection system 
was available in Pak ’N Save supermarkets in the Wellington region and consisted of handheld barcode 
scanners enabling registered customers to scan each item they selected from the supermarket shelf prior 
to purchase.  

The sales data used in our analyses comprised electronic shopping data for 882 supermarket customers 
(registered users of the self-scanning system) collected over 12 months from February 2004 to January 
2005. There were no personal identifiers associated with the data and customers were identified only 
by a unique number. Seventy-three percent of shoppers were female and mean (SD) age overall was 37 
(11) years.  

From this database, 1000 top-selling (by sales volume) food items (excluding alcoholic beverages) 
were extracted, which accounted for 59% of all sales transactions. Nutrient lines were matched to each 
food item using information from the mandatory nutrition information panel (NIP) on food packaging 
or national food composition data15 for generic food items such as fresh fruit and vegetables. Nutrients 
included were energy, protein, total fat, saturated fat, carbohydrate, sugars, and sodium. Fibre was not 
included because it is not mandatory to list it on the NIP.  

Since sales of these items spanned a full year, the recorded prices showed variance due to price 
promotions, seasonality effects, and other price fluctuations. Therefore an average price per food item 
was calculated over the 1-year period so as to give an accurate estimate of price over time rather than a 
single snapshot.  

The items were categorised into food groups based on those used in the New Zealand Adult National 
Nutrition Survey8 and covered a range of staple food types including bread, milk, breakfast cereals, and 
meat. However, not all food categories were included in our analysis. For example, categories such as 
“grains and pasta” were not included as there were no healthier alternatives (e.g. wholegrain rice, 
wholemeal pasta) available within our database of 1000 top-selling items.  

Other categories such as “fresh fruit” and “eggs” were not included since they are generally healthy 
foods and a comparable regular substitute food could not be easily determined. Conversely, “biscuits”, 
“cakes”, “puddings”, “pies”, and “sugar/sweets” are generally unhealthy foods and as comparable 
healthier simple substitute food could not be easily determined these foods were also excluded. 

A representative sample of foods for each category was chosen by a Dietitian (CNM). Five regular 
foods per category were selected from the database to create an average shopping basket. Efforts were 
made to include a wide range of brands as well as different food types within each food category.  

The New Zealand Food and Nutrition Guidelines recommend wholegrain breads and cereals; reduced 
or low-fat milk or milk products; and lean meat, poultry, or seafood.16 Foods, drinks, and snacks low in 
saturated fat, salt, and sugar are also recommended.  

In keeping with these guidelines, five healthier alternatives were chosen and compiled into a healthier 
alternative shopping basket for comparison. The healthier food items were chosen based on a principle 
of simple substitution—i.e. as far as possible the healthier food item chosen was essentially the same 
type of food in terms of use and preparation. Our approach to identifying regular and healthier food 
items has been used in other published studies.17 

Price data spanning 1 year was used to determine an average price over time for each food item. 
Weights for each food item were obtained either from the product description or, where this was not 
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possible, by visiting the supermarket to check the weight recorded on the product packaging. Use of 
product weights combined with average price provided a cost per 100 grams of food weight. In this 
way, food items that differed by weight could be standardised and a more valid cost and nutrient 
comparison made.  

Cost per 100 grams for a food category was derived from the mean cost of items within that category. 
Finally, to estimate the average weekly household cost for the food baskets, these data were combined 
with national data on weekly estimated amounts of food required for a healthy individual.18 

Results  

Our two shopping baskets contained a total of 88 food items across 9 food categories: 
meat and poultry; bread; breakfast cereal; butter and margarine; cheese; canned fish; 
canned fruit; milk; and soft drinks (Table 1). 

 

Table 1. Composition of regular and healthier shopping baskets 
 

Food Category Regular Basket Healthier Basket 

Meat and poultry Corned Silverside 
Beef Mince 
Hellers Middle Bacon 
Chicken Drumsticks 
Beef Flavoured Sausages 

Beef Casserole Steak 
Topside Mince 
Shoulder Bacon 
Chicken Breasts  
Precooked Sausages 

Bread Budget Bread 
Pam’s White Sandwich 
Nature’s Fresh White Toast 
Tip Top Wheaten Toast 
Tip Top Toast White 

Budget Bread Multigrain 
Pam’s Wholemeal Sandwich Slice 
Nature’s Fresh Wheatmeal Sandwich 
Sandwich Wholemeal 
Tip Top Multigrain Toast 

Breakfast cereal Sanitarium Skippy Cornflakes 
Sanitarium Ricies 
Budget Cocoa Puffs 
Kellogg’s Nutrigrain 
Hubbards Fruitful Breakfast 

Hubbards Fruitful Lite 
Sanitarium Weetbix 
Kellogg’s Sultana Bran 

Butter and margarine Budget Table Spread 
Dairymaid Butter 
Anchor Butter 
Mainland Butter 
Country Soft Blend 

Gold N Canola Lite 
Olivani Light 
Meadowlea Lite Spread 
Olivio Bertrolli Light 
Flora Spread Light 

Cheese 
 

Chesdale Singles Tasty 12s 
Mainland Tasty Slice 
Mainland Tasty Cheese 
Valumetric Mild 
Dairymaid Tasty Cheese 

Anchor Edam Cheese 
Mainland Edam 
Country Goodness Light Cream Cheese 
Bouton D’Or Mini Brie 
Chesdale Singles Smoked 

Canned fish Chef’s Choice Tuna Oil 
Sealord Tuna Sweet Chilli 
Sealord Tuna Chunks in Oil 
Pam’s Canned Pink Salmon 
Sealord Tuna with Tomato and Basil 

Chef’s Choice Tuna in Spring Water 
Sealord Tuna in Brine 
Sealord Tuna in Spring Water 
Chef’s Choice Tuna in Brine 
Pam’s Tuna Chunks 

Canned fruit Budget Pineapple Pieces 
Budget Pear Halves 
Oak Apricot Halves in Syrup 
SPC Peaches in Syrup 
Wattie’s Fruit Salad in Syrup 

Budget Peach Slices (Light) 
SPC Fruit Salad in Juice 
Wattie’s Peaches in Clear Juice 
SPC Peaches in Natural Juice 
Wattie’s Fruit Salad in Clear Juice 
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Milk (dairy and soy) Sanitarium So Good Regular 
Meadow Fresh Milk Farmhouse 
Vitasoy Creamy Original 
Pam’s 2 Litre Homogenised 
Meadow Fresh Milk Homogenised 

Sanitarium So Good Lite 
Meadow Fresh Milk Balance 
Vitasoy 1L Calplus Low Fat 
Pam’s 2 Litre Ultra Milk 
Meadow Fresh Milk Balance 

Soft drinks Sprite 
Lift 
Coca Cola 
Schweppes Tonic 
Vitafresh Navel Orange 

Sprite Zero 
Diet Lift 
Diet Coke 
Schweppes Diet Tonic 
Vitafresh Low Cal Navel Orange 

 

It was not possible to include five breakfast cereals in the healthier basket since there 
were not enough healthier options available in our database (i.e. within top-selling 
1000 foods). Therefore, the number of breakfast cereals for the healthier basket was 
limited to three and the average cost reported was the mean for three cereals. 

Comparison of total weekly household costs showed there was only a marginal price 
difference between the regular and healthy food baskets ($90.21 vs $96.63), although 
the price differential (7%) marginally favoured the regular basket (Table 2). Certain 
categories of food such as bread, breakfast cereals, milk, canned fruit, and soft drinks 
(i.e. flavoured carbonated drinks) showed little or no difference in cost, but other food 
categories showed more substantial cost differences (Table 2).  

 

Table 2. Difference in weekly household cost for regular and healthier baskets* 
 

Food category Regular basket Healthier basket % higher price for healthier basket 
compared with regular basket 

Weekly cost (NZ$)  
Butter and margarine 
Meat and poultry 
Cheese 
Soft drinks 
Canned fruit 
Milk 
Bread 
Breakfast cereal 
Canned fish 

2.34 
19.38 
5.91 
2.94 
9.72 

25.00 
10.12 
10.70 
4.10 

3.38 
24.57 
7.02 
3.15 

10.08 
25.00 
9.66 

10.08 
3.70 

 
44 
27 
19 
7 
4 
0 
-5 
-6 

-10 

Total  90.21 96.63 7 

* Food quantities based upon weekly estimated amounts of food required for a household comprised of one adult 
male, one adult female, one 10-year old child, and one 5-year old child. These are based on the New Zealand Food 
and Nutrition Guidelines and will meet the nutritional needs of most healthy people. While the food categories are 
the same for men, women, and children, the amounts are appropriate for each age and sex group.18 

 

The healthier options were more expensive for meat and poultry (27%), butter and 
margarine (44%), and cheese (19%). However, healthier options were cheaper for 
canned fish (10%).  

Comparison of nutrient values showed that, compared with the regular food basket, 
the healthy food basket contained substantially less energy (29%), total fat (35%), 
saturated fat (52%), sugar (56%), and sodium (20%) than the regular basket (Table 3).  
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Table 3. Differences in key nutrients* between regular and healthier baskets 
 

Per 100g food Regular basket Healthier basket Difference (%) 
Sugars (g) 
Saturated fat (g) 
Total fat (g) 
Carbohydrate (g) 
Energy (kJ) 
Sodium (mg) 
Protein (g) 

8.8 
9.1 

17.3 
21.2 
1103 
405 
9.4 

3.9 
4.3 

11.2 
14.4 
784 
324 
10.2 

-56 
-52 
-35 
-32 
-29 
-20 
8 

*Listed nutrients are those required on the mandatory Nutrition Information Panel (NIP) for foods sold in 
New Zealand. 

 

Discussion 

Our analyses demonstrated that there was no major difference in overall cost between 
commonly purchased regular and healthier supermarket food items—although 
healthier food options within certain categories of food tended to be more expensive, 
namely meats, spreads, and cheese. However, fish canned in water or brine was 
cheaper than fish canned in oil. Despite modest differences in cost, the healthier food 
basket offered considerable nutritional advantages being lower in energy, total and 
saturated fat, sugar, and sodium contents.  

These analyses were based on actual supermarket sales data from almost 900 
customers over a 12-month period. As such, they have the advantage of reflecting 
what foods people buy most frequently from supermarkets. In addition, the fact that 
the sales data covered an entire year allowed us to take account of price promotions 
and seasonal variations in price in estimating food costs, rather than taking a single 
snapshot of price.  

However, limitations include the fact that the sales data were obtained from a single 
supermarket in the Wellington region and were based on food purchases made by 
customers who were registered to use the handheld barcode scanner system. As such 
the shopping data may not reflect supermarket food purchases at a population level. 
Our analyses were also based on sales data for the 1000 top-selling supermarket food 
items and thus did not include food items that were bought in lesser volumes. 
However, the 1000 top-selling food items covered 59% of all sales transactions and 
food items with lower sales are likely to have a lesser impact overall on population 
diet.  

Finally, we compared the cost of food items across a limited number of food 
categories. This was due to several reasons, including a lack of healthier food options 
within our product sales database for some potential food categories such as grains 
and pasta, and the inability to offer appropriate simple substitutes for some food 
items. As such, our analyses do not reflect the costs of a total diet but rather those of a 
selection of key food categories within the overall diet.  

Some of the healthier basket items might also still be considered suboptimal in terms 
of an ideal “healthy” diet. For example, some of the healthier basket cheeses were still 
relatively high in total and saturated fat, and sugar-free carbonated soft drinks are 
generally not considered as healthy as plain reduced-fat milk or water. 
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Our findings suggest that a healthier diet is not necessarily a more expensive diet, 
which is contrary to popular opinion. Both Canadian10 and New Zealand8,9 surveys 
show that a substantial proportion of consumers perceive a healthy diet to be more 
expensive, particularly in relation to fruit and vegetables.  

Some previous studies have found no difference in food costs when comparing 
healthy and regular diets. For example, one US study assessed dietary costs for 
families with children advised to follow a 20-week behaviour modification 
programme emphasising increasing diet nutrient density.19 Twenty-four-hour dietary 
recalls suggested that daily dietary costs were less at 1 year compared with baseline, 
although the self-reported nature of these data means that underreporting is a 
possibility.  

In contrast, the perception that a healthy diet is more expensive has been supported by 
studies such as the UK women’s cohort study, which analysed food frequency intake 
data from over 15,000 women. The study estimated that the difference in cost 
between extreme ends of the healthy diet spectrum was ₤540 per year, with fruit and 
vegetable expenditure being the main contributors to the expense of a healthy diet.11  

A United States study performed a direct comparison between the government-
endorsed Thrifty Food Plan shopping basket and a healthier alternative, and found a 
US$36/fortnight (i.e. US$936/year) premium on the healthier basket, mainly due to 
higher costs of lean meats and whole grains.13  

Extrapolation from our weekly cost data to an annual cost suggests that a healthier 
diet in New Zealand for the food categories we examined would cost approximately 
NZ$334/year more than a regular diet. This cost difference is less than that seen in the 
US and UK studies, although this is probably due to the fewer food categories 
included in our analyses. In particular, the fact that fresh fruit and vegetables were not 
included means that the cost differential for an overall diet is likely to be 
underestimated.  

New Zealand household expenditure data show that vegetables and fruit comprise 
approximately 14% of total food expenditure,20 which is comparable to expenditure 
on meat and poultry (14%), but it is considerably greater than proportional 
expenditure on other food categories included in our analyses including bread (4%), 
breakfast cereals (1%), and soft drinks (2%). 

In New Zealand, 17% of deaths annually have been attributed to high blood 
cholesterol levels.21 Dairy products and meat are the major sources of fat in the New 
Zealand diet,8 and our per capita consumption of butter far exceeds consumption in 
comparable counties such as Australia, UK, and USA.22  

Our analysis shows that healthier options within the “butter and margarine”, “meat 
and poultry”, and “cheese” categories are substantially more expensive than regular 
options, findings that support those of a previous New Zealand study that found foods 
with high saturated fat content were approximately 35% cheaper than their low 
saturated fat equivalents.23  

Energy-dense (MJ/kg) diets, such as those high in fat, cost less than their energy-
dilute counterparts,24 and it has been suggested that the association between poverty 
and obesity may be mediated by the low cost of such energy-dense foods.25 Our 
findings taken in conjunction with the well-known ethnic and socioeconomic 
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disparities in rates of cardiovascular disease in New Zealand,26,27 suggest an urgent 
need to consider the affordability of food options low in saturated fat and energy. 

In many of the food categories included in these analyses, the price of healthier foods 
was shown to be broadly similar to the cost of regular food items. Therefore, 
information on healthy eating should emphasise that it is possible to make healthier 
food choices for many staple food items (e.g. bread, milk, breakfast cereals) without 
incurring an increase in household grocery costs. However, healthier options for some 
key food categories are more expensive and thus consideration should be given to 
policies by which this price differential could be minimised, particularly for low-
income shoppers who are at greater risk of nutrition-related disease and are most 
likely to make food choices based solely on cost rather than health.  

Fiscal policy options include:  

• Taxes on foods high in energy, sugar, or saturated fat;  

• Exemption from goods and service tax (GST) for healthier food options; or  

• A food voucher system targeted to high-risk groups.  

Finally, the lack of price differential between regular and healthier food items for 
many food categories offers an opportunity for the food industry to use relatively 
small price promotions to decrease the comparative cost of the healthier food items 
and thus increase their sales.  

Conclusions 

We found that simple substitution of commonly purchased supermarket food items 
can improve the nutrient profile of a shopping basket substantially without impacting 
adversely on overall cost. The implications of this finding are two-fold: firstly, the 
commonly held perception that a healthy diet is an expensive diet is not necessarily 
true, particularly for certain categories of food; and secondly, it is possible that 
relatively minor adjustments to the cost of healthier food items could increase their 
sales relative to less healthy items. 
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Food choices among students using the school food service in 
New Zealand 

Jennifer Utter, David Schaaf, Cliona Ni Mhurchu, Robert Scragg 

Abstract 

Aim The aim of the current study is to describe the demographic characteristics and 
food choices of school canteen/tuckshop users.  

Method Data for the current study were collected as part of the 2002 National 
Children’s Nutrition Survey. 3275 students aged 5 to 14 completed a food frequency 
questionnaire and food habits interview.  

Results More than half of all students (58%) bought some or most of their food and 
drink from the school canteen. Among younger students, canteen users were more 
likely to be Māori or Pacific people and from more economically disadvantaged 
backgrounds. Most of the older students (74%) bought most or some of their food 
consumed at school from the school canteen and few demographic differences were 
statistically significant. Canteen use was associated with frequent consumption of 
some high-sugar/high-fat foods in a dose response manner, even after controlling for 
how much or how little food students brought from home or bought at 
dairies/takeaway shops. Among younger students, canteen users were significantly 
more likely to drink soft drinks (i.e. carbonated drinks such as cola) 5+ times a week, 
eat meat pies/ sausage rolls 3+ times a week, and have chocolate/sweets/lollies 
(candy) 4+ times a week. Older students using the school canteen were significantly 
less likely to eat the recommended 2 servings of fruit and 3 servings of vegetables 
daily and more likely to be frequent consumers of pies and sausage rolls and 
chocolate/sweets/lollies.  

Conclusion As canteen use was associated with frequent consumption of some high-
sugar/high-fat foods, school canteens should be encouraged to offer more healthy 
food options, make healthier foods cheaper and more desirable for students, and limit 
the availability of less healthy foods.  

Approximately one-third of children in New Zealand aged 5 to 14 years are either 
overweight or obese and fewer than half eat the recommended two servings of fruit a 
day.1 Population-based strategies may be more effective than targeted interventions 
for improving child nutrition and obesity because population strategies make healthier 
choices more socially acceptable and do not rely on individuals to change their 
behaviours.2 As the most likely explanations for the increasing rates of obesity lie in 
environmental causes,3 population strategies that modify obesity promoting 
environments have the potential to reach the large numbers of children and 
adolescents at risk for obesity related morbidity and mortality. 

The school environment is commonly recognised as being an important influence on 
child and adolescent nutrition4,5 and it is an obvious site for nutrition intervention. 
One Australian study that estimated that more than one-third of total energy intake is 
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consumed at school.6 In New Zealand, almost all students aged 5 to14 years eat or 
drink something while at school and nearly 60% of students purchase some of the 
food consumed at school from the school canteen/ tuckshop.1  

Schools can promote healthy eating through school policies, role modelling by school 
staff, curricula, and regulating the availability of foods for students to purchase at 
school.4 Studies based in the US and in Europe examining the effects of schools’ 
physical environments on student nutrition have shown that the availability of snack 
foods and soft drinks (i.e. carbonated drinks such as cola) at school have a significant 
impact of overall child nutrition.7,8 Likewise, research has indicated that school food 
rules about sweets and savoury snacks are associated with individual student’s 
consumption of these types of foods.9 School policies limiting access to foods high in 
fat and sugar (such as not allowing students to leave school for lunch or restricting the 
hours of operation on vending machines) are associated with limited frequency of 
purchase of these types of foods by their students.10 

One aspect of the school food environment is food service provision; among New 
Zealand schools this may vary greatly. Schools may not operate any food service to 
offering limited scope or frequency of food service to operating a daily 
canteen/tuckshop. Similarly, there are many possibilities as to how the food service is 
operated: it may be run for profit for the school, run as a non-profit business for the 
students, or be contracted out for private business.11  

Despite this, there are many similarities in the types of foods available for purchase at 
schools. A national survey of New Zealand primary schools in 1999 revealed that 
most commonly available foods were meat pies, sausage rolls, and juice.11 More 
recently, a survey of primary and secondary schools showed that almost all schools 
surveyed sold: meat pies or a similar product; chips/french fries; and cookies, cakes, 
chocolate, or donuts. In contrast, only one-third of schools sold fruit.12 

Research describing the relationship between school food service use and student 
dietary practices is limited. Furthermore, much of the previous research came from 
the United States (US) and may have limited applicability internationally because of 
the unique National School Lunch and School Breakfast programs in the US.  

The current study aims to describe the demographic characteristics of students using 
the school food service and compare the food choices of students according to their 
level of canteen use in a random sample of New Zealand children aged 5 to 14 years. 

Methods 

Study population and study design—The current study reports data collected in the 2002 National 
Children’s Nutrition Survey (CNS02).1 CNS02 was a large, cross-sectional population survey designed 
to assess multiple indicators of nutrition among New Zealand children aged 5–14 years. All regional 
health ethics committees granted ethical approval for the study.  

CNS02 used a two-stage sample design. First, schools were randomly selected from the Ministry of 
Education list of schools and invited to participate. Schools with fewer than 50 students, 
correspondence schools, and schools on the Chatham Islands were excluded from the original list. The 
overall response rate for schools was 91% (n=172).  

Once a school agreed to participate, the register of children ages 5 to 14 years was divided into three 
ethnic groups (Māori; Pacific [mostly of Samoan, Tongan, Niuean, or Cook Islands origin]; and 
New Zealand European/other [NZEO]). Children within each ethnic group were selected according to 
ethnic-specific sampling proportions based on the July 2001 Ministry of Education school rolls to 
ensure similar numbers of survey participants in each ethnic group. 
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CNS02 utilised multiple strategies to collect data, including interviews, dietary assessments, and 
clinical measures. Data for the current study were collected as part of the Food Habits and Physical 
Activity Interviews and the Food Frequency Questionnaire (FFQ).  

The interviews and the FFQ were administered at students’ homes; parents helped to complete the 
interviews and FFQ if the child was under the age of 10 years or unable to complete them alone. 
Written consent was received from all parents of participating students. The final study sample 
comprised 3275 students (69.3%) from participating schools throughout New Zealand.  

Measures—Canteen use was assessed with the question, “Is the food or drink you have while you are 
at school bought from the school canteen or tuckshop?” Students could respond by answering “yes, 
most of it” or “yes, some of it” or “none of it.” Similar questions were asked to assess the amount of 
food brought from home and from the local shop/dairy/takeaway.  

The FFQ used in CNS02 was developed to describe the foods commonly eaten by children in New 
Zealand. The FFQ measured usual intake in the 4 weeks prior to interview and has similar or better 
reliability among New Zealand children of all major ethnic groups compared to other child or 
adolescent food frequency questionnaires.13  

Food items selected for analysis for the current study were primarily chosen to reflect: 

• The types of foods commonly sold in school canteens11,12 (including soft drinks, meat pies and 
sausage rolls, biscuits, cakes and donuts, potato crisps, chocolate/sweets/lollies [candy], and 
ice cream); and 

• The types of foods schools are encouraged to sell by health promotion organisations14 
(including fruits, vegetables [excluding potatoes, kumara/sweet potato, and taro], non-
flavoured milk, yoghurt, and muffins and scones).  

For each of the food items (except fruits and vegetables) a high consumption group was defined by the 
frequency of consumption among the top 25% of students for each food item. The fruit and vegetable 
variables were dichotomised at a frequency of two times a day or more and three times a day or more, 
respectively, to reflect current recommendations for fruit and vegetable consumption for school 
children.15 

Weight status was based on height and weight measurements taken by trained research staff using 
standardised equipment and procedures. Body mass index (BMI) was calculated as: weight (kilograms) 
divided by height (metres) squared. Physical activity was assessed using a modified version of the 
previously validated Physical Activity Questionnaire for Children (PAQ-C).16,17  

Each student’s ethnicity, age, and gender was determined by self-report: students were asked which 
ethnic group(s) they belonged to and were then categorised into Māori, Pacific, or NZEO following the 
New Zealand Census prioritisation method.18 The proxy measure used for socioeconomic status (SES) 
was the 2001 New Zealand Deprivation Index (NZDep01).19 NZDep01 was created from the 2001 
Census of Population and Dwellings and describes the deprivation experienced by groups of people 
living in private accommodation in a small area.  

Analysis—All analyses were conducted using the statistical software SUDAAN (version 9) to correct 
design effects from clustered sampling, with weighting to the New Zealand population of children aged 
5 to 14 years. All analyses were conducted stratifying students into two groups by school year (years 0 
to 6 and years 7 to 11) to allow for differences between primary school and intermediate/ secondary 
schools and their students.  

Demographic characteristics of students by level of school canteen use were generated using cross-
tabulations. Mixed model regression was used to estimate mean BMI by level of canteen use, 
controlling for age, sex, ethnicity, SES, physical activity, and other sources of school food. Logistic 
regression models for selected food items were used to generate odds ratios and 95% confidence 
intervals controlling for likely confounders of dietary intake (age, sex, ethnicity, socioeconomic status).  

Other sources of school food consumed were also included in the models to control for the effects of 
how much or little food was also brought from home or bought at the dairy/takeaway shops. For 
example, students who buy food from the canteen may also buy food from the dairy/takeaway shops. 
By controlling for the other sources of food consumed at school, the individual effect of canteen use on 
dietary choices can be approximated. 
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Results 

A visual representation of the variety of places students sourced the food they 
consumed at school is displayed in Figure 1. Almost all students brought something to 
eat at school from home, but nearly 60% bought something to eat from school. It is 
most notable that students got their school food from more than one location; the most 
common combination was from home and the school canteen. 

 

Figure 1. Venn diagram describing the places that students source the food they 
consume at school 
 

 
Dairy=Takeaway (snack) shop. 

 

Nearly 50% of primary school children (school years 0 to 6) and 74% of 
intermediate/secondary school students (school years 7 to 11) bought some or most of 
the food they consumed at school from the canteen/tuckshop (Table 1). There were no 
differences in canteen use by gender, but among the younger students, Pacific and 
Māori students and students from poorer socioeconomic backgrounds were more 
likely to use the canteen for some or most of their school food. These differences were 
not significant among the older students. 

The relationship between canteen use and BMI is described in Table 2. It appears that 
students who bought most of their school food from the canteen/tuckshop had the 
highest mean BMI (controlling for age, sex, ethnicity, SES, physical activity, and 
other sources of school food), but the relationship did not reach statistical 
significance.  
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Table 1. Demographic characteristics of students using the school 
canteen/tuckshop by school type  
 

Food from Canteen/Tuckshop 

Primary school students 

Most Some None  

Variables 

n %* n %* n %* P value† 

Total 59 1.7 1140 46.9 860 51.5  

Gender 
Male 
Female 

 
32 
27 

 
1.8 
1.5 

 
594 
546 

 
45.8 
48.1 

457 
403 

52.4 
50.5 

 
 

0.43 

Ethnicity 
Māori 
Pacific 
NZ European/Other 

 
12 
40 
7 

 
1.4 
6.8 
1.4 

 
482 
393 
265 

 
58.9 
65.8 
40.6 

326 
164 
370 

39.7 
27.4 
58.3 

 
 
 

<0.001 

2001 NZ Deprivation Index 
1 (least deprived) 
2 
3 
4 
5 (most deprived)  

 
1 
4 
2 
6 

40 

 
0.03 
1.3 
0.3 
1.6 
3.0 

 
81 

112 
151 
210 
527 

 
35.2 
41.1 
54.5 
57.7 
61.0 

 
122 
129 
102 
131 
262 

 
64.8 
57.6 
45.2 
40.7 
36.1 

 
 
 
 
 

<0.001 

Intermediate/ secondary school students 

Most Some None  

Variables 

n %* n %* n %* P value 

Total 166 11.8 553 61.8 184 26.4  

Gender 
Male 
Female 

 
75 
91 

 
12.0 
11.6 

 
263 
290 

 
63.0 
60.7 

90 
94 

25.0 
27.7 

 
 

0.73 

Ethnicity 
Māori 
Pacific 
NZ European/ Other 

 
48 
97 
21 

 
17.7 
26.6 
8.0 

 
172 
211 
170 

 
61.4 
61.5 
62.0 

58 
42 
84 

20.9 
11.9 
30.0 

 
 
 

0.063 

2001 NZ Deprivation Index 
1 (least deprived)  
2 
3 
4 
5 (most deprived)  

 
9 
8 
8 

25 
103 

 
7.2 
6.2 

11.3 
10.2 
20.3 

 
51 
70 
74 
94 

220 

 
64.5 
69.1 
64.2 
71.2 
56.6 

 
23 
25 
26 
24 
59 

 
28.3 
24.8 
24.5 
18.6 
23.1 

 
 
 
 
 

0.36 

*Unadjusted, weighted percentages; †P-value indicates level of significance in bivariate relationship between 
canteen use and demographic characteristics 

 

Table 2. Mean BMI and standard error (SE) by level of school canteen use, 
controlling for age, sex, ethnicity, SES, physical activity and other sources of 
school food 
 

BMI Proportion of food consumed at school 
bought from school canteen/tuckshop n %* Mean SE P value 

Most of it 
Some of it 
None of it 

225 
1693 
1044 

5.0 
51.8 
43.2 

19.53 
19.06 
19.01 

0.4 
0.1 
0.1 0.47 

*Unadjusted, weighted percentages. 
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Canteen/ tuckshop use was associated with consumption of some high fat/ high sugar 
foods for both younger (Table 3) and older (Table 4) students in a dose response 
manner. Specifically, primary school students who bought most of their food from the 
school canteen were approximately four times more likely than non-users to drink soft 
drinks five or more times a week (CI 2.0–8.0) and have chocolate/sweets/lollies four 
or more times a week (CI 1.5–10.3).  

Likewise primary school students who sourced most (OR 6.0; CI 2.7–13.1) or some 
(OR 2.4; 1.5–3.8) of their food from the canteen were significantly more likely to be 
frequent consumers of meat pies and sausage rolls than students who did not use the 
canteen.  

 

Table 3. Odds ratios with 95% confidence intervals for usual food item 
consumption* by frequency of canteen use among primary school (school years 0-
6; aged 5–11 years) students, controlling for age, sex, ethnicity, SES, and other 
food sources 
 

Food items  Most of it Some of it None of it P value 
Fruit 
2+ a day 

n (%)† 

OR 
CI 

33 (69.7) 
0.9 

0.3-2.2 

574 (52.5) 
0.9 

0.7–1.3 

469 (55.6) 
1.0 

 0.92 

Vegetables  
3+ a day 

n (%) 
OR 
CI 

33 (57.2) 
0.9 

0.4–2.1 

491 (44.3) 
0.9 

0.7–1.2 

395 (48.9) 
1.0 

 0.61 

Soft drinks  
5+ a week 

n (%) 
OR 
CI 

27 (41.6) 
4.0 

2.0–8.0 

289 (20.1) 
1.8 

1.2–2.6 

135 (11.5) 
1.0 

 <0.001 

Biscuits, Cakes, & Doughnuts 
1+ a day 

n (%) 
OR 
CI 

23 (34.0) 
0.8 

0.3–2.1 

355 (33.7) 
0.9 

0.7–1.1 

294 (37.3) 
1.0 

 

 
 

0.52 

Pies & Sausage Rolls  
3+ a week 

n (%) 
OR 
CI 

34 (44.4) 
6.0 

2.7–13.1 

292 (15.8) 
2.4 

1.5–3.8 

111 (6.2) 
1.0 

 
 

<0.001 

Milk 
1+ a day 

n (%) 
OR 
CI 

12 (19.1) 
0.6 

0.2–1.9 

328 (32.4) 
0.8 

0.6–1.1 

301 (37.6) 
1.0 

 

 
 

0.36 

Potato Crisps 
5+ a week 

n (%) 
OR 
CI 

16 (14.6) 
0.7 

0.3–1.8 

364 (33.6) 
1.3 

1.0–1.7 

304 (31.8) 
1.0 

 

 
 

0.11 

Chocolate/Sweets/Lollies 
4+ a week 

n (%) 
OR 
CI 

26 (49.9) 
3.9 

1.5–10.3 

354 (25.9) 
1.5 

1.1–2.2 

213 (20.7) 
1.0 

 

 
 

0.005 

Muffins & Scones 
1+ a week 

n (%) 
OR 
CI 

17 (20.9) 
1.5 

0.5–4.6 

306 (26.4) 
1.1 

0.9–1.5 

228 (26.6) 
1.0 

 

 
 

0.59 

Yoghurt 
3+ a week 

n (%) 
OR 
CI 

14 (25.8) 
0.9 

0.4–2.2 

408 (38.5) 
1.2 

0.9–1.6 

324 (38.5) 
1.0 

 

 
 

0.41 

Ice Cream 
3+ a week 

n (%) 
OR 
CI 

21 (39.8) 
1.3 

0.6–2.8 

330 (32.3) 
1.3 

1.0–1.8 

249 (29.4) 
1.0 

 

 
 

0.19 
*Fruit and vegetable consumption categorised at 2 times a day and 3 times a day, respectively, to reflect 
recommendations. Other food items categorised at the 75 percentile of frequency of consumption; †Unadjusted, 
weighted percentages. 
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Similarly, the older students buying most of their food at the canteen were 2.5 times 
more likely to be frequent consumers of soft drinks (CI 1.3–4.9), 4.8 times more 
likely to be frequent consumers of pies and sausage rolls (CI 2.7–8.3) and 3.1 times 
more likely to be frequent consumers of chocolate/sweets/lollies (CI 1.5–6.7) than 
non-users. Older students using the school canteen were also significantly less likely 
to eat the recommended two servings of fruit and three servings of vegetables a day 
than non-users. All other food items did not reach statistical significance. 

 

Table 4. Odds ratios with 95% confidence intervals for usual food item 
consumption* by frequency of canteen use among intermediate school (school 
years 7–11; aged 12-14 years) students, controlling for age, sex, ethnicity, SES, 
and other food sources 

 

Food items  Most of it Some of it None of it P value 
Fruit 
2+ a day 

n (%)† 

OR 
CI 

74 (38.5) 
0.4 

0.2–0.8 

244 (41.7) 
0.4 

0.2–0.7 

106 (58.1) 
1.0 

 0.005 

Vegetables 
3+ a day 

n (%) 
OR 
CI 

76 (46.0) 
0.2 

0.1–0.6 

272 (49.8) 
0.4 

0.3–0.7 

115 (66.0) 
1.0 

 0.002 

Soft drinks 
5+ a week 

n (%) 
OR 
CI 

108 (55.3) 
2.5 

1.3–4.9 

208 (28.9) 
1.3 

0.8–2.1 

54 (19.2) 
1.0 

 0.026 

Biscuits, Cakes, & Doughnuts 
1+ a day 

n (%) 
OR 
CI 

74 (40.2) 
2.0 

1.1–3.6 

205 (36.2) 
1.5 

0.8–2.7 

48 (24.1) 
1.0 

 0.052 

Pies & Sausage Rolls  
3+ a week 

n (%) 
OR 
CI 

105 (45.3) 
4.8 

2.7–8.3 

169 (16.1) 
2.2 

1.1–4.6 

40 (10.0) 
1.0 

 

 
 

<0.001 

Milk 
1+ a day 

n (%) 
OR 
CI 

45 (28.2) 
0.9 

0.5–1.8 

182 (36.3) 
0.7 

0.5–1.0 

72 (42.0) 
1.0 

 

 
 

0.19 

Potato Crisps 
5+ a week 

n (%) 
OR 
CI 

54 (31.8) 
1.3 

0.6–2.6 

189 (35.3) 
1.3 

0.8–2.0 

60 (32.1) 
1.0 

 

 
 

0.58 

Chocolate/Sweets/Lollies  
4+ a week 

n (%) 
OR 
CI 

101 (53.5) 
3.1 

1.5–6.7 

231 (34.6) 
1.7 

1.1–2.6 

56 (21.9) 
1.0 

 

 
 

0.006 

Muffins & Scones 
1+ a week 

n (%) 
OR 
CI 

53 (21.4) 
0.8 

0.4–1.9 

159 (26.1) 
1.3 

0.8–2.4 

39 (20.6) 
1.0 

 

 
 

0.35 

Yoghurt 
3+ a week 

n (%) 
OR 
CI 

51 (26.5) 
1.1 

0.5–2.2 

148 (30.9) 
1.0 

0.6–1.6 

47 (26.8) 
1.0 

 

 
 

0.98 

Ice Cream 
3+ a week 

n (%) 
OR 
CI 

59 (30.9) 
0.9 

0.4–2.0 

170 (31.4) 
1.5 

0.9–2.5 

53 (27.4) 
1.0 

 

 
 

0.23 
*Fruit and vegetable consumption categorised at 2 times a day and 3 times a day, respectively, to reflect 
recommendations. Other food items categorised at the 75 percentile of frequency of consumption; †Unadjusted, 
weighted percentages. 
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Discussion 

The Ministry of Health acknowledged the school setting as a key environment to 
promote healthy eating for children in the Healthy Eating Healthy Action 
Implementation Plan.20 This study describes the sociodemographic characteristics of 
students using the school food service and examines the associations between 
frequency of canteen use and the food choices of students. In this large, nationally 
representative sample of school children, it appears that there is an association 
between canteen use and food consumption patterns among New Zealand children.  

Buying food from the school canteen is common among New Zealand students, 
especially among older students, Māori, and Pacific students, and students living in 
poorer socioeconomic neighbourhoods. There were no differences in canteen use by 
gender. It is unclear why Māori and Pacific students would be more likely to use the 
school canteen than NZEO students. While it may reflect differing cultural practices, 
it is likely to be further confounded by socioeconomic position as Māori and Pacific 
peoples in New Zealand are overrepresented in indicators of socioeconomic 
disadvantage21 and NZDep does not fully adjust for socioeconomic position.22 The 
relationship between SES and canteen use is also unclear, but it may reflect that 
families from socioeconomically deprived neighbourhoods have less available time to 
prepare lunches, have limited food preparation skills, or have limited access to 
supermarkets and green grocers—and hence the school’s canteen/ tuckshop provides 
an alternative.  

It is important to note that Māori and Pacific children and children from poorer 
socioeconomic backgrounds are at greater nutritional risk and have poorer health than 
other children, especially in terms of obesity.1,21 An Australian study estimated that 
children consume more than a third of total energy intake at school;6 the school has a 
unique opportunity to positively influence a significant proportion of students’ overall 
diets. To address disparities in health requires population-based approaches—as 
individual approaches may widen disparities through disproportionately succeeding 
with one segment of the population while failing another.23  

It appeared that students who bought most of their food from the canteen had the 
highest mean BMI, although this relationship did not reach statistical significance. 
There are a multitude of factors both within schools and outside schools that impact 
on students’ food choices and activity patterns; the relative contribution of the school 
food environment to childhood obesity is likely to be small. Given that most children 
spend up to a third of their day at school, the benefits of making the school 
environment healthier are great. 

In the current study we found that students using the school canteen were significantly 
more likely than non-users to be frequent consumers of many high-fat or high-sugar 
foods (especially soft drinks; meat pies; and chocolate/sweets/lollies) and they are less 
likely to consume some healthier foods such as fruits and vegetables than non-users. 
These findings suggest that, in general, the foods offered in schools (largely meat 
pies, sausage rolls, chips, chocolate/sweets/lollies)11,12 have an impact on the dietary 
patterns of students. Our findings are consistent with a recent Australian study of 
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primary school children that found that the majority of children used the school 
canteen and less healthy foods and high-sugar drinks were commonly purchased.24  

In the current study, no associations were observed between canteen use and 
consumption of biscuits, cakes and donuts; milk; potato crisps; muffins and scones; 
yoghurt; and ice cream. This may reflect that these foods: are not commonly available 
in school canteens, may be commonly added to lunch boxes. or are also readily 
available from local shops/dairies.  

This study has several strengths worth noting. The sample comprised a large, 
nationally representative population of New Zealand school children. Dietary 
information was collected using a qualitative food frequency questionnaire that was 
developed specifically for use by New Zealand children.13  

Limitations of the current study include the lack of primary information about the 
presence of a school canteen at each school, how often it operates, and what foods it 
sells. Because little information describing the characteristics of schools with and 
without food service operations is available, we are unable to hypothesise how not 
having access to school food service may bias our results. Having said that, a survey 
of New Zealand primary schools in 1999 revealed that approximately 84% of the 
schools surveyed ran a food service.11 Examination of the current dataset revealed that 
there were very few schools (n=28; 16%) where no students reported using the 
canteen/tuckshop, suggesting that some type of food service was available in most 
schools included in the survey.  

The current study could also be strengthened with information regarding other aspects 
of the school environment likely to influence student nutrition. For example, schools 
offering high fat/high sugar foods through the canteen may also engage in fundraising 
activities that sell similar foods. A survey of New Zealand schools in 2002 found that 
91% of primary schools and 65% of secondary schools engaged in a fundraising 
activity; among those schools, most products sold were foods high in fat or sugar.25 
Likewise, school participation with the food and beverage industry (through 
sponsorship of programs or events, sponsorship of educational materials, or exclusive 
contracts to sell products) may also influence student behaviour. 

The current study suggests that students using the school canteen are more likely to 
consume high fat/high sugar foods frequently; this is likely due to the fact that these 
are the foods most commonly available in New Zealand school canteens/tuckshops.  

Children cannot be expected to make appropriate food choices as they typically have 
not yet developed the skills to do so or if appropriate foods are not available for 
students to choose. The school food service offers a unique and important medium to 
offer nutritious foods and positively influence student nutrition. Schools need support 
to improve the foods offered to its students as New Zealand schools are increasingly 
reliant on non-governmental partnerships for funding and these relationships do not 
always promote healthy messages.25  

The best evidence to date has shown that school policies,10 provision of free fruit,26,27 
promotion of healthy snacks,28 price reductions on healthy foods,3 and decreased 
availability of unhealthy foods14 are all associated with improved food purchases and 
consumption patterns among students.  
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Multi-faceted interventions that increase the availability of healthy foods and decrease 
the availability of unhealthy foods offer a promising strategy to improve nutrition and 
reduce obesity among children. 
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Abstract  

Objective To estimate ethnic-specific metabolic syndrome prevalence in the 
Auckland region and to identify the main reasons for the differences. 

Methods A cross-sectional survey of adults aged between 35–74 years within the 
Auckland area using a dual sampling frame with both cluster sampling and random 
selection from electoral rolls. Participants included 1006 Māori, 996 Pacific people, 
and 2020 of other ethnicity (mainly Europeans).  

Results The prevalence of metabolic syndrome (using the 2001 ATPIII definition, age 
and gender adjusted) were: Māori 32%, Pacific people 39%, and Others 16%. Māori 
were twice as likely as others (OR=2.01, 95% CI: 1.53 to 2.64) to have the metabolic 
syndrome while Pacific people were two and a half times as likely (OR=2.54, 95% 
CI: 1.93 to 3.35), after adjusting for multiple CVD risk factors other than the 
components of the syndrome. Adjusting these ethnic differences in prevalences for 
each of the components of the syndrome separately indicated that most of the 
differences could be accounted for by differences in obesity. In addition, more than a 
third of people with diabetes did not have the metabolic syndrome. 

Conclusions The prevalences of metabolic syndrome were significantly higher in 
Pacific people and Māori compared to Others and measures of obesity accounted for 
most of the ethnic differences.  

Metabolic syndrome (also known as syndrome X or insulin resistance syndrome) is an 
arbitrarily defined but commonly used description of people with a combination of at 
least three of the following cardiovascular risk factors: large waist circumference, 
high triglyceride concentration, low HDL cholesterol concentration, raised blood 
pressure, and high fasting glucose concentration.1,2  

Metabolic syndrome is (not surprisingly) a significant predictor of cardiovascular 
disease and type 2 diabetes,3–5 and it has been reported that the presence of the 
metabolic syndrome doubles the risk of stroke or heart attack6–9 and increases the risk 
of diabetes approximately six fold.4,10 

A paper, published in 2004,11 reported that Māori and Pacific people in South 
Auckland (aged 40–59 years) had prevalences of metabolic syndrome ranging from 
45.5% to 52.8%. Worldwide prevalence of metabolic syndrome ranged from: France 
10% for men and 7% for women (aged 30–64 years) to Native Americans 43.6% for 
men and 56.7% for women (aged 45 to 49 years) using the (Adult Treatment Panel) 
ATPIII definition.12 Prevalences in the United States is approximately 27% for men 
and 21% for women aged 30–79 years.13 
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Our aims were to estimate the ethnic specific prevalences of metabolic syndrome and 
to identify the main reasons for the ethnic differences.  

Methods 

The Diabetes, Heart and Health Survey 2002/2003 was a cross-sectional survey conducted in the 
Auckland area: 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 1982,14 1986–88, and 1993–9415 
and did not include Māori or Pacific people (mostly of Samoan, Tongan, Niuean, or Cook Islands 
origin).  

In the current study, the Māori (N=996) and Pacific (N=1006) samples were reasonably large thus 
enabling adequate statistical power for ethnic specific analyses. Ethnicity was self-reported. The Other 
participants (N=2020) comprised mainly Europeans. 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.16  

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 method (response rate 
61.3%). Details of the sampling frame are reported elsewhere.16,17  

Participants were invited to come to a local centre for risk factor measurements and to complete an 
interviewer-administered general questionnaire which included questions on age, gender, ethnicity, 
alcohol drinking habits, cigarette smoking, and health matters including past history of medical 
conditions and current medications.  

Waist measurements were recorded to the nearest 0.5 cm. Fasting blood samples were taken to measure 
cholesterol, glucose, and triglyceride levels by enzymatic methods. Blood pressure was measured after 
5 minutes’ rest and the average of two readings was calculated. An automatic electronic 
sphygmomanometer (Omron-Hem-706 oscillometric blood pressure pulse monitor) was used to 
measure the blood pressures.  

A family history of diabetes included those whose mother, father, brother or sister had diabetes. Past 
history of stroke and past history of heart attack (including angioplasty, angina or bypass) were self-
reported. Cigarette smoking status was categorised as: “current cigarette smoker,” “ex-smoker”, or 
“never smoker”.  

Vigorous and moderate leisure activity over the past 3 months was self-reported and was measured in 
average minutes per week-collectively called exercise. Alcohol consumption was measured in ml per 
week. These variables were log-transformed because of their skewed nature. 

Type 2 diabetes was defined as fasting plasma glucose greater than or equal to 7.0 mmol/L or a 2-hour 
plasma glucose level greater than or equal 11.1 mmol/L or having been previously diagnosed by a 
doctor as having diabetes.18 The 2-hour glucose blood sample was obtained 2 hours after the participant 
had drunk 75 g of Glucaid® (Histo-Labs, Riverstone, Australia). 

Definition of metabolic syndrome—We used the (Adult Treatment Panel) 2001 ATP III definition1 of 
metabolic syndrome: waist >102 cm for men and waist >88 cm for women; triglycerides ≥1.69 
mmol/L; HDL cholesterol <1.04 mmol/L for men, and HDL cholesterol <1.29 mmol/L for women; 
systolic blood pressure (SBP) ≥130 mmHg or diastolic blood pressure (DBP) ≥85 mmHg or on blood 
pressure-lowering medication; fasting glucose ≥6.1 mmol/L. A participant must have at least three of 
the above symptoms to be classified under the syndrome. 

Statistical analyses—Statistical analyses was carried out using SAS version 9.1 software.19 The 
significance level was set at 5%. The survey procedures in SAS were used to take into account the 
sample design. 

Multiple logistic regression with metabolic syndrome as the dependent variable was used to calculate 
odds ratios for candidate risk factors. We included the following variables in the multiple logistic 
model: ethnicity, gender, age, family history of diabetes, past history of stroke, past history of heart 
attack, cigarette smoking, alcohol consumption, and exercise. The multivariate model was built up in a 
manual stepwise manner.  
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Results 

Prevalences of metabolic syndrome were: Māori 32% and Pacific people 39%; both 
were significantly higher than Others 16% (Table 1). There were no significant 
differences between men and women, regardless of ethnicity. 

Māori were more than twice as likely as Others to have metabolic syndrome (OR=2.6, 
95% CI: 2.0 to 3.3) adjusted for gender and age, while Pacific people were more than 
three times as likely as Others (OR=3.3, 95% CI: 2.6 to 4.3).  

 

Table 1. Metabolic syndrome prevalences (%) by ethnic group (Māori, Pacific, 
and Others) in adults aged 35–74 years from the Diabetes, Heart and Health 
Study 2002-03 
 

 Others Māori Pacific 

N (2021) (1006) (996) 

Men a 

Women a 
17% 
15% 

34%† 
30%†* 

41%† 
37%† 

 
 
Metabolic syndrome (%) 

All b 16% 32%† 39%† 

a Adjusted for age; b Adjusted for age and gender; † P<0.05 v Others; * P<0.05 vs Pacific. 

 

Multivariate model 

 

Table 2. Multivariate adjusted odds ratios with the Metabolic Syndrome 
 

Parameter Odds Ratio 95% CI Wald Chi-Square P 
 

Māori vs Others 
Pacific vs Others 

2.01 
2.54 

1.53–2.64 
1.93–3.35 

24.80 
43.42 

<0.0001 
<0.0001 

Male vs female 
Age (years) 

1.23 
1.04 

0.99–1.51 
1.03–1.05 

3.52 
51.34 

0.0605 
<0.0001 

Family history of diabetes  
Past history of stroke 
Past history of heart attack 

1.43 
2.17 
1.62 

1.14–1.79 
1.11–4.24 
1.08–2.44 

9.86 
5.14 
5.34 

0.0017 
0.0234 
0.0208 

Cigarette smoker vs never smoker 
Ex-cigarette smoker vs never smoker  

1.38 
1.28 

1.02–1.86 
1.01–1.61 

4.25 
4.22 

0.0392 
0.0399 

Alcohol (ml per week) * 

Exercise (minutes per week) * 
0.94 
0.90 

0.89–0.98 
0.86–0.94 

8.21 
21.27 

0.0042 
<0.0001 

*Data has been log-transformed. 

 

Risk factors for the metabolic syndrome were: Māori ethnicity, Pacific ethnicity, age, 
family history of diabetes, past history of stroke, past history of heart attack, and 
current and ex-cigarette smokers (Table 2). Alcohol drinking and exercising had a 
protective effect against the metabolic syndrome. For a 10-year increase in age the 
multivariate odds were 1.41 (95% CI: 1.28–1.55).  
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Table 3 shows the odds ratios for the metabolic syndrome in Māori and Pacific people 
compared to ‘others’ after adjusting for each of the components of the syndrome 
separately. Body mass index (BMI) has been included as an additional (and 
alternative) measure of obesity.  

Adjusting for waist circumference in the multivariate model (Table 3) eliminated the 
ethnic differences in prevalence of the metabolic syndrome for Pacific men and most 
of the difference for both Māori and Pacific women but not for Māori men. However, 
substituting BMI for waist in the model eliminated the ethnic differences for both 
Māori and Pacific men and had an equivalent effect to adjusting for waist 
circumference in women. The other metabolic syndrome components explained much 
less of the ethnic differences with HDL cholesterol having the next most consistent 
influence after the two measures of obesity. 

 

Table 3. Risk of the metabolic syndrome in Māori and Pacific people compared 
with ‘others’ adjusting for each component of the syndrome separately: change 
in odds ratio (OR) with 95% confidence intervals (in brackets) 
 

Variables Māori Pacific 

Men 
Age adjusted OR 2.49 

(1.743–3.551) 
2.52 

(1.771–3.589) 

Waist 1.71 
(1.041– 2.796) 

1.04 
(0.654–1.649) 

BMI (alternative 
measure of obesity) 

1.19 
(0.697–2.042) 

0.63 
(0.375–1.055) 

HDL 2.57 
(1.720–3.854) 

1.96 
(1.282–2.989) 

Systolic BP 2.34 
(1.591–3.430) 

2.28 
(1.564–3.333) 

Diastolic BP 2.14 
(1.441–3.163) 

2.15 
(1.453–3.172) 

Triglycerides 2.54 
(1.728–3.729) 

3.27 
(2.285–4.677) 

Fasting glucose 2.22 
(1.541–3.197) 

1.97 
(1.329–2.928) 

Women 
Age adjusted OR 2.54 

(1.726–3.730) 
4.95 

(3.361–7.296) 

Waist 1.39 
(0.860–2.235) 

1.29 
(0.778– 2.124) 

BMI  1.36 
(0.856–2.145) 

1.34 
(0.820– 2.193) 

HDL 1.57 
(0.984–2.492) 

2.95 
(1.911–4.552) 

Systolic BP 2.19 
(1.450–3.317) 

3.88 
(2.570–5.846) 

Diastolic BP 1.91 
(1.278–2.860) 

3.42 
(2.288–5.095) 

Triglycerides 1.72 
(1.053–2.795) 

5.16 
(3.103–8.581) 

Fasting glucose 2.37 
(1.573–3.584) 

3.05 
(1.931–4.828) 
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We also found that 36% of participants with type 2 diabetes did not have metabolic 
syndrome. Conversely, 70% had metabolic syndrome but no diabetes. 

Discussion 

This study showed that the prevalence of the metabolic syndrome among Auckland 
adults aged 35–74 years was: Māori 32%, Pacific people 39%, and Others 16%. 
Measures of obesity, either large waist circumference or high BMI accounted for most 
of the ethnic differences in the multivariate model (Table 2). The actual prevalences 
have little intrinsic meaning as the definition of the metabolic syndrome is arbitrary. 
However the magnitude of the difference between ethnic groups and the reasons for 
these differences reflect significant public health issues. 

The main strength of the present study was the size of the Māori and Pacific 
populations included. Few previous New Zealand studies of cardiovascular disease 
(CVD) and diabetes related risk have had sufficient Māori and Pacific people for 
ethnic-specific analyses with adequate power.  

Limitations to the study include the measurement of blood pressure on a single 
occasion only, single measures of blood lipids and glucose and the use of many self-
reported measures of past CVD events, without objective validation. In addition, the 
response rate was not as high as in previous Auckland risk factor studies. However, it 
has been shown in the Atherosclerosis Risk in Communities Study20 that response 
rates lower than those in our study produced relatively small errors in the estimates of 
prevalence of common cardiovascular disease risk factors. As the study was cross-
sectional, causal associations cannot be confirmed. 

Both Māori and Pacific ethnicities had approximately double the odds of metabolic 
syndrome compared to Others in the multivariate model, but adjustment for measures 
of obesity, either waist circumference, or BMI eliminated most of these ethnic 
differences. We separately assessed both waist circumference and BMI in the model 
(Table 3) because some earlier versions of the metabolic syndrome had included BMI 
as an alternative to waist21. BMI appeared to account for slightly more of the ethnic 
differences than waist, particularly in men. 

In this study, a past history of stroke or heart attack and Māori or Pacific ethnicity 
were the strongest CVD risk factors associated with metabolic syndrome, which is not 
surprising as the components of the metabolic syndrome are all CVD risk factors. 
Exercise and alcohol drinking were protective factors, probably because of their HDL 
cholesterol-raising effects. 

The association between metabolic syndrome and gender was marginally stronger for 
men than for women in the multivariate model. Recent studies have reported that the 
prevalence of metabolic syndrome increases with age.22,23 Those who had a family 
history of diabetes had had higher odds of metabolic syndrome than those without a 
history—this is consistent with other studies.24 Also, the present study found that 
participants who were current or ex-cigarette smokers had higher odds of metabolic 
syndrome than those who had never smoked—this is also consistent with other 
studies.25,26 
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Alcohol drinking was associated with a lower prevalence of the metabolic syndrome 
in the present study. Alcohol increases HDL cholesterol levels27 and thus influences 
one of the key components of the syndrome. However, the same study also reported 
that alcohol drinking may increase triglyceride levels.27 A Korean study,25 found that 
consumption of alcohol was non-significant relative to metabolic syndrome in the 
multiple adjusted model. Regularly exercising was found in this Korean study to 
convey a protective effect against the metabolic syndrome.25 This is in agreement 
with the present study. 

In the current study, approximately 70% of those who had metabolic syndrome did 
not have type 2 diabetes. If detected, lifestyle changes could be recommended before 
the syndrome has a chance to develop into diabetes. A recent case study of this type 
has been reported in the literature.28 Conversely, our study has shown that it is 
possible to have type 2 diabetes, yet not be diagnosed with metabolic syndrome. 

In conclusion, the prevalences of metabolic syndrome were higher in Pacific people 
and Māori compared to Others. BMI accounted for most of the ethnic differences in 
prevalence. 
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Relationship of different measures of socioeconomic status 
with cardiovascular disease risk factors and lifestyle in a 
New Zealand workforce survey 

Patricia Metcalf, Robert Scragg, Peter Davis 

Abstract 

Aims To compare cardiovascular disease (CVD) risk factor levels of men and women in 
a local workforce with measures of socioeconomic (SES) status. 

Methods Participants were from a cross-sectional health screening survey of a 
multiracial workforce carried out between May 1988 and April 1990. 5677 Maori, 
Pacific Island, and Other workers (comprising 4108 men and1569 women) aged 40 to 78 
years participated. SES measures included the New Zealand Socioeconomic Index 
(NZSEI), combined household income, and level of education. 

Results In general, all SES status measures showed higher mean body mass index levels 
and waist-to-hip ratios, higher odds of cigarette smoking, and lower stature in the lower 
SES strata compared to the highest SES stratum. Both income and education showed 
higher 5-year CVD risks and lower leisure time physical activity levels in the lower SES 
strata compared to the highest. The odds of raised blood pressure were highest in people 
with no tertiary education compared to those with a university education. Lower income 
groups had higher fasting and 2-hour glucose levels, higher urinary albumin excretion, 
and an almost 2-fold odds of diabetes mellitus compared to the highest income group. 

Conclusions There was a trend to a more adverse pattern of CVD risk factor levels in 
the lower SES groups. The strongest associations were related to income and education 
rather than the NZSEI. Raised blood pressure was associated with education, and 
prevalence of diabetes mellitus with income. An increased living standard, more 
resources for primary health care, and health promotion targeting the community level 
should be beneficial. Effective strategies for reducing the risk level among deprived 
groups are needed to minimise the adverse social gradient in CVD risk factors. 

The prevalence of cardiovascular diseases (CVD) and many of its risk factors are higher 
in lower socioeconomic (SES) groups. Because different indicators of SES status are 
correlated, this gradient may be found with a number of different measures of SES.  

Previous overseas and local studies have reported clear SES differentials in the CVD 
risk factor levels. Measures of SES status that have been shown to have the greatest 
influence on health in New Zealand include income and poverty, employment and 
occupation, education, housing, population-based services, social cohesion and culture, 
and ethnicity.1  

Previous studies that have examined the relationship between CVD risk factors with 
different measures of SES status include the 1989 Life in New Zealand Survey (LINZ) 
of over 11,000 people aged 15–102 years,2,3 the 1996–1997 NZ Health Survey of 7862 
adults aged 15 to 75+,4 the 1997 National Nutrition Survey of 4646 people aged 15 years 
or over,5 and the 2002-2003 NZ Health Survey of 12,929 adults aged 15 years and over.6  
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Different measures of SES indicators were used in these surveys and include the Elley-
Irving classification of occupations,2,3 income,4 education,2–4 and two proxy measures of 
SES status which was an area-based index of deprivation, the NZDep964,5 and 
NZDep2001.6 

The aim of this study was to compare CVD risk factor levels across the NZSEI 
occupational classes, combined household income, and levels of tertiary education 
groups to determine whether there were important independent gradient differentials 
after adjusting for other measures of SES status. 

Subjects and Methods 

5677 individuals (4108 men and 1569 women) aged 40–78 years participated in a health screening survey 
of a local workforce between May 1988 and April 1990.7 Participants comprised 8.8% European, 7.7% 
Maori, 11.7% Pacific (mostly of Samoan, Tongan, Niuean, or Cook Islands origin), and 1.8% Asian 
workers. Ethnicity was self-defined and all participants gave informed consent. Ethical approval was 
obtained from the Auckland Ethics Committee. 

Occupational class was assigned as the highest of the participant or their spouse using the New Zealand 
Socioeconomic Index (NZSEI).8 NZSEI was then transformed into discrete ‘occupational classes’ as 
proposed by Davis et al.8 Classes 1 and 2 and Classes 5 and 6 were combined due to small numbers: 

• Class 1 – legislators and administrators;  

• Class 2 – various professionals;  

• Class 3 – corporate managers, associate professionals, and the armed forces;  

• Class 4 – trade workers, plant operators, and office clerks;  

• Class 5 – other trade workers, machine operators and labourers;  

• Class 6 – market-orientated agricultural and fishery workers.  

Education was classified as no tertiary education, trade school, or Technical Institute (e.g. carpenter, 
electrician, or secretary-typing certificate), Professional Institution (e.g. teacher, registered nurse, 
accountant or naval officer), or university attendance. Gross annual household income categories were 

<$20,000, $20,000 to <$30,000, $30,000 to <$40,000; and ≥$40,000. 

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

All workers collected an early morning urine sample before the interview and provided fasting blood 
specimens for cholesterol, HDL-cholesterol, and triglyceride estimations. 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.  

Leisure exercise was assessed using a 3-month physical activity recall questionnaire that has been 
validated.9 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. Blood pressure measurements 
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 6 attempts, the average of the 6 blood 
pressure measurements was calculated. 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; 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). Five-year risk of CVD was calculated using the Framingham 
equation.10 

Because of the positively skewed frequency distributions of urinary albumin and exercise time, these 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]).  
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A 95% confidence interval can be obtained as mean÷tolerance factor to mean*tolerance factor. Analysis 
of covariance was used to calculate age, gender, and ethnicity-adjusted CVD risk factor levels. Analyses 
were carried out using SAS statistical software.11  

Odds ratios for the presence of the risk factor were estimated by logistic regression. Odds ratios and 
means were first estimated after adjusting for age, ethnicity, and gender; and in the second step, NZSEI, 
income, and education were entered to estimate their independent effects. Study numbers vary due to 
missing information, particularly for income. 

Results 

Higher correlations were observed between NZSEI occupational class and education 
(r=0.49), NZSEI, and income (r=0.35) than between income and education (r=0.28). 
However, the correlations are not high enough to suggest that they are completely 
dependent on one another. 

Means and odds ratios for CVD risk-factor levels (adjusted for age, gender, and 
ethnicity by NZSEI occupational class) are shown in Table 1. Compared to NZSEI 
occupational classes 1&2, significant differences were observed for: 

• Mean systolic blood pressure in class 4 (higher); 

• Mean BMI, 5-year CVD risk, and waist-to-hip ratio in classes 4 and 5 and 6 (all 
higher); 

• A higher odds of current cigarette smoking, and lower mean height in classes 4 
and 5&6;  

• Higher urinary albumin and lower exercise time in classes 5&6; and  

• Higher HDL cholesterol, 5 year CVD risk and current cigarette smoking and 
lower diastolic blood pressure in class 3.  

After further adjusting for education, diastolic blood pressure and waist-to-hip ratio in 
class 4 were no longer significant. The higher 5-year CVD risk and urinary albumin and 
lower exercise times in class 5&6 were no longer significant after adjusting for income 
or education; and 5 year CVD risk in classes 3 and 4, and BMI in class 4 were no longer 
significant after both income and education were in the model. 

Table 2 shows means and odds ratios for CVD risk factor levels adjusted for age, 
gender, and ethnicity by combined household income levels. There were trends towards 
higher mean systolic blood pressure, BMI, waist-to-hip ratio, fasting and 2-hour glucose 
levels, 5-year CVD risk, and urinary albumin levels—and lower mean HDL-cholesterol, 
exercise tines and height in the lower income groups.  

The odds ratios for smoking and presence of diabetes mellitus also increased from high 
income to the lower income groups. After further adjusting for NZSEI, the lower HDL-
cholesterol levels in the lowest income group, and higher odds for current cigarette 
smoking in the $30,000 to <$40,000 income group, were no longer significant. The 
other initially significant variables were all no longer significant after education was 
entered into the model. 
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Table 1. Mean (SE) or odds ratio (95% confidence interval) for cardiovascular 
disease risk factor levels by NZSEI occupational class (1&2=highest, 5&6=lowest) 
adjusted for age, gender, and ethnicity 
 NZSEI occupational class 
 1&2 3 4 5&6  
 
Number 830 885 2298 1656  
Systolic BP (mmHg) 123.0 (0.47) 123.2 (0.46) 124.2 (0.28)*† 123.8 (0.34)  
Diastolic BP (mmHg) 77.1 (0.34) 75.8 (0.33)** 77.1 (0.20) 76.4 (0.24)  
Raised blood pressure1 1.00 0.80 (0.62–1.04) 1.05 (0.85–1.29) 1.07 (0.86–1.34) 
Cholesterol (mmol/L) 6.1 (0.04) 6.2 (0.04) 6.2 (0.03) 6.2 (0.03)  
HDL-C (mmol/L) 1.24 (0.01) 1.28 (0.01)** 1.26 (0.01) 1.25 (0.01) 
Triglycerides (mmol/L) 1.63 (0.04) 1.56 (0.04) 1.66 (0.02) 1.67 (0.03) 
Fasting glucose (mmol/L) 5.47 (0.05) 5.51 (0.05) 5.49 (0.03) 5.51 (0.03) 
2-hour glucose (mmol/L) 5.04 (0.08) 5.12 (0.08) 5.07 (0.05) 5.19 (0.06) 
Diabetes mellitus 1.00 1.05 (0.67–1.65) 0.97 (0.57–1.64) 0.87 (0.56–1.35) 
5-year CVD risk (%) 5.6 (0.14) 5.8 (0.14)*† 6.1 (0.09)**† 6.3 (0.10)***† 
BMI (kg/m2) 26.8 (0.14) 26.8 (0.14) 27.2 (0.09)*† 27.8 (0.10)*** 
Height (cm) 171.8 (0.24) 171.7 (0.22) 171.0 (0.13)*** 170.8 (0.17)*** 
Waist-hip ratio 0.87 (0.002) 0.87 (0.002) 0.88 (0.001)***† 0.89 (0.002)*** 
Urinary albumin (mg/L)2 5.0 (1.07) 5.1 (1.07) 5.1 (1.04) 5.6 (1.05)*† 
Exercise (min/week)2 49.8 (1.18) 56.2 (1.17) 43.8 (1.10) 37.2 (1.13)**† 
Current smoker 1.00 1.30 (1.01–1.68)* 1.89 (1.53–2.34)*** 2.35 (1.88–2.94)*** 
 
*P<0.05; **P<0.01; ***P<0.001 compared to NZSEI Class 1&2 (highest); †No longer significant after adjusting for education 

and income. 1Raised blood pressure was defined as systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg 
or on blood pressure-lowering medication; 2Geometric mean (95% tolerance factor). 

 

Mean (SE) or odds ratios (95% confidence interval) for cardiovascular risk factor levels 
adjusted for age, gender and ethnicity by educational attainment are shown in Table 3. 
Compared to those with a university education, those with no tertiary or a trades 
education had higher mean systolic and diastolic blood pressure, serum cholesterol, 
triglycerides, fasting glucose, 5-year CVD risk, BMI, and waist-to-hip ratio—and lower 
mean exercise time and height.  

The odds of raised blood pressure and current cigarette smoking were also highest in 
those with no tertiary education. After further adjusting for NZSEI and income, mean 
diastolic blood pressure, serum cholesterol, triglycerides, and fasting glucose levels were 
no longer significant in the no tertiary education group.  

Fasting glucose concentrations in the no tertiary education group and 5-year CVD risk in 
the technical college group were no longer significant after income was entered into the 
model, and diastolic blood pressure, cholesterol, and triglycerides in the no tertiary 
education group were no longer significant when NZSEI was in the model. 
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Table 2. Mean (SE) or number (%) for cardiovascular disease risk factor levels by 
combined household income adjusted for age, gender, and ethnicity 
 Income 

 ≥$40,000 $30–<$40,000 $20–<$30,000 <$20,000  
Number 2687 1279 1090 284  
Systolic BP (mmHg) 123.0 (0.27) 124.2 (0.37)** 124.5 (0.42)** 123.7 (0.83) 
Diastolic BP (mmHg) 76.7 (0.19) 76.9 (0.27) 76.4 (0.30) 76.3 (0.60)  
Raised blood pressure1 1.00 1.37 (1.09–1.51)** 1.15 (0.96–1.65) 1.26 (0.93–1.70) 
Cholesterol (mmol/L) 6.2 (0.02) 6.2 (0.03) 6.2 (0.04) 6.1 (0.08) 
HDL-C (mmol/L) 1.26 (0.01) 1.26 (0.01) 1.27 (0.01) 1.22 (0.02)*†  
Triglycerides (mmol/L) 1.64 (0.02) 1.66 (0.03) 1.65 (0.04) 1.54 (0.07)  
Fasting glucose (mmol/L) 5.45 (0.03) 5.47 (0.04) 5.58 (0.04)** 5.60 (0.08)  
2-hour glucose (mmol/L) 5.01 (0.05) 5.04 (0.07) 5.28 (0.07)** 5.38 (0.15)*  
Diabetes mellitus 1.00 1.07 (0.76–1.50) 1.39 (1.01–1.91)*† 1.90(1.22–2.95)** 
5-year CVD risk (%) 5.7 (0.08) 6.1 (0.11)**†  6.5 (0.13)*** 6.5 (0.25)** 
BMI (kg/m2) 27.1 (0.08) 27.2 (0.11) 27.2 (0.13) 27.9 (0.25)** 
Height (cm) 172.0 (0.13) 171.0 (0.18) 170.5 (0.20)*** 169.7 (0.40)*** 
Waist-to-hip ratio 0.88 (0.001) 0.89 (0.002)*† 0.89 (0.002)*† 0.89 (0.004)*** 
Urinary albumin (mg/L)2 5.1 (1.04) 5.0 (1.05) 5.6 (1.06)* 6.9 (1.13)*** 
Exercise (mins/week)2 48.8 (1.10) 49.2 (1.14) 41.8 (1.16) 20.4 (1.34)*** 
Current smoker 1.00 1.22 (1.05–1.43)*† 1.63(1.38–1.91)*** 1.82(1.38–2.39)***  
 
*P<0.05; **P<0.01; ***P<0.001 compared to income ≥$40,000; †No longer significant after adjusting for education 

and NZSEI occupational class; 1Raised blood pressure was defined as systolic blood pressure ≥140 mmHg or diastolic 

blood pressure ≥90 mmHg or on blood pressure-lowering medication; 2Geometric mean (95% tolerance factor). 

 

Table 3. Mean (SE) or odds ratio (95% confidence interval) for cardiovascular 
disease risk factor levels intakes by level of education adjusted for age, gender, and 
ethnicity 
     Education 

 University Technical  Trades No tertiary  
  College  
Number 468 600 1814 2782  
Systolic BP (mmHg) 122.7 (0.67) 123.5 (0.60) 124.8 (0.35)** 125.3 (0.28)*** 
Diastolic BP (mmHg) 76.1 (0.45) 76.0 (0.40) 76.5 (0.23) 77.1 (0.19)*† 
Raised blood pressure1 1.00 1.08 (0.76–1.53) 1.24 (0.93–1.65) 1.50(1.13–1.99)** 
Cholesterol (mmol/L) 6.1 (0.06) 6.1 (0.05) 6.2 (0.03)* 6.2 (0.02)*† 
HDL-C (mmol/L) 1.27 (0.01) 1.26 (0.01) 1.25 (0.01)  1.26 (0.01) 
Triglycerides (mmol/L) 1.51 (0.05) 1.62 (0.05) 1.67 (0.03)** 1.65 (0.02)*† 
Fasting glucose (mmol/L) 5.39 (0.06) 5.46 (0.05) 5.49 (0.03) 5.52 (0.03)*† 
2-hour glucose (mmol/L) 5.02 (0.11) 5.02 (0.10) 5.08 (0.06) 5.15 (0.05) 
Diabetes mellitus 1.00  1.46 (0.65–3.28) 1.45 (0.71–2.96) 1.83 (0.91–3.66) 
5-year CVD risk (%) 5.2 (0.19) 5.7 (0.17)*† 5.9 (0.10)*** 6.4 (0.08)*** 
BMI (kg/m2) 26.3 (0.19) 27.0 (0.17)** 27.2 (0.10)*** 27.5 (0.08)*** 
Height (cm) 172.6 (0.30) 171.9 (0.26) 171.3 (0.15)*** 170.6 (0.12)*** 
Waist-to-hip ratio 0.87 (0.003) 0.87 (0.003) 0.88 (0.001)*** 0.89 (0.001)*** 
Urinary albumin (mg/L)2 4.9 (1.09) 5.2 (1.08) 5.0 (1.05) 5.5 (1.04) 
Exercise time (min/week)2 57.4 (1.25) 54.4 (1.21) 51.6 (1.12) 35.6 (1.10)*** 
Current smoker 1.00  1.72 (1.23–2.40)** 1.72 (1.29–2.92)*** 2.58 (1.95–3.42)*** 
 

*P<0.05; **P<0.01; ***P<0.001 compared to University education group; †No longer significant after adjusting for 

income and NZSEI occupational class; 1Raised blood pressure was defined as systolic blood pressure ≥140 mmHg or 

diastolic blood pressure ≥90 mmHg or on blood pressure-lowering medication; 2Geometric mean (95% tolerance 
factor). 
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Discussion 

In general, all socioeconomic status (SES) measures showed higher mean BMI levels 
and waist-to-hip ratios, higher odds of smoking, and lower stature in the lower SES 
strata compared to the highest SES stratum.  

Both income and education showed higher 5-year cardiovascular disease (CVD) risks 
and lower leisure time physical activity levels in the lower SES strata compared to the 
highest. The odds of raised blood pressure was highest in people with no tertiary 
education compared to those with a university education. Lower income groups had 
higher fasting and 2-hour glucose levels, higher urinary albumin excretion, and a higher 
prevalence of diabetes mellitus compared to the highest income group. 

The current study found higher systolic blood pressure in people with a trades education 
or no tertiary education (Table 3) and a trend with income (Table 2), but not with the 
NZSEI (Table 1).  

Although diastolic blood pressure levels were higher than in those with no tertiary 
education, they were no longer significant after adjusting for the other SES measures. 
There were also higher odds of raised blood pressure in those with no tertiary education. 
A similar trend for systolic blood pressure with education was observed in the 1989–90 
LINZ survey in women, but not men.  

While the 1997 National Nutrition Survey (NNS) showed no pattern between NZDep96 
and systolic blood pressure, there was an inverse relationship for diastolic blood 
pressure in women, and an inverse association between the proportions of normotensive 
men and women and NZDep96.5 The 1996–1997 NZ Health Survey reported an inverse 
association between prevalence of self-reported high blood pressure with level of 
educational attainment and NZDep96, but a weaker inverse relationship was observed 
for income.4 The 2002–2003 New Zealand Health Survey also observed that self 
reported raised blood pressure showed an inverse relationship with NZDep2001, that 
was statistically significant in females only.6  

There was a weak association between higher serum cholesterol and triglyceride levels 
in people with no tertiary or a trades education compared to having a university 
education, which was no longer significant in the no tertiary education group after 
adjusting for income and the NZSEI (Table 3). We have previously reported that there 
was a more adverse pattern of dietary nutrient intakes in the lower income groups, and a 
more adverse pattern of food choices in the more lowly educated groups, which may 
explain these associations.12  

The 1989–90 LINZ survey reported lower cholesterol, HDL-cholesterol, and triglyceride 
levels in women with high Elley-Irving SES levels—and lower cholesterol and higher 
HDL-cholesterol in university educated women.2  

Results from the 1997 NNS showed no apparent pattern between NZDep96 and 
cholesterol levels, though there was a suggestion of an inverse association for HDL 
cholesterol.5 The 2002–2003 NZ Health Survey also found no significant differences in 
self-reported high cholesterol levels across NZDep2001 quintiles.6  

A study in Spanish people reported higher LDL-cholesterol concentrations in men with 
lower educational attainment,13 which is in contrast to the current study that found no 
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association between LDL-cholesterol, calculated using the Friedwald equation,14 and 
any measure of SES status (individual data not shown). 

The odds of newly diagnosed or known diabetes was almost 2-fold higher in low income 
groups, compared to the highest income group, and both fasting and 2-hour post 
polycose glucose concentrations and urinary albumin concentrations were higher in the 
lower income groups. However, no significant associations were found for education 
attainment or the NZSEI occupational based measure of SES.  

The higher prevalence of diabetes in lower income groups in this population has been 
reported previously,7 however, the other SES markers were not also adjusted for. The 
1996–1997 NZ Health Survey reported higher prevalence of self-reported diabetes in 
low income and low NZDep96 categories, which appeared stronger for NZDep96 after 
adjusting for age and sex than for income, but no significant association with education.4  

The 2002–2003 NZ Health Survey also reported that the prevalence of self-reported 
diabetes was approximately four times higher in the most deprived NZDep2001 quintile 
compared to the least deprived NZDep2001 quintile.6 It would appear that both low 
income and area-based deprivation measures are associated with higher rates of diabetes. 

Both low income and low education were associated with significantly higher 5-year 
risk of cardiovascular disease compared to the highest income and education groups, 
respectively. The Framingham risk equation is based on age, gender, the cholesterol to 
HDL cholesterol ratio, systolic blood pressure, and the presence of diabetes10—and thus 
represents a combination of these factors.  

Mortality from ischaemic heart disease showed an inverse association with NZDep96,15 
and the prevalence of self-reported heart disease showed an inverse association with 
NZDep2001 in the 2002–2003 NZ Health Survey.6 Mortality from ischaemic heart 
disease between 1998 and 2000 also showed an inverse relationship with NZDep2001.16 

All measures of lower SES had significantly higher body mass index (BMI) and waist-
to-hip ratios (Tables 1 to 3). The 1989–90 LINZ survey found inverse associations 
between BMI and waist-to-hip ratios and low Elley-Irving SES, and a similar trend in 
women only with education.2  

Results from the 1997 National Nutrition Survey suggested that there might be an 
inverse association between BMI, waist-to-hip ratios, and NZDep96 in women, but not 
in men.5 While prevalence of overweight didn’t vary by NZDep2001 categories, the 
2002–2003 NZ Health Survey also reported that the prevalence of obesity was higher in 
the most deprived NZDep2001 quintile compared to the highest quintile.6 These results 
suggest that lower SES is still associated with higher BMI’s and prevalence of obesity. 

All measures of SES status showed an inverse relationship with height. Heights 
measured at the 1989–90 LINZ survey showed an inverse trend with the Elley-Irving 
SES measure, while education showed an inverse trend in females, but not males 
(primary education was excluded).2 However, heights measured at the 1997 National 
Nutrition Survey showed an inverse trend with NZDep96, which was more marked for 
women.5 Shorter adult stature has been shown to be a predictor of cardiovascular disease 
later in life in Britain.17–20 However, inequalities in height based on adult social position 
have been shown to underestimate the effect of childhood SES status due to movements 
between classes in adult life.21 
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Leisure exercise times were lower in the lower education groups and lower income 
groups compared to their associated highest SES groups, a finding also observed for the 
NZSEI; however, it was no longer significant after adjusting for education and income. 
The 1989–90 LINZ survey showed an inverse trend with the Elley-Irving SES measure 
for doing any physical activity in women, but not in men.2  

In agreement with the current study, the 1996–1997 NZ Health Survey found that a 
higher duration of physical activity was significantly associated with higher education; 
however, participation in vigorous activities was associated with high family income, 
high level of education, and high NZDep96 category (in women only).4  

The 2002–2003 NZ Health Survey reported that adults living in the most deprived 
NZDep2001 quintile were less likely to be physically active and more likely to be 
sedentary compared to the highest quintile, but this was not significant in males.6 
However, a reanalysis of the 1996–1997 NZ Health Survey reported little association 
between leisure time physical activity and SES status.22 

There was an inverse association between smoking and all measures of SES status 
(Tables 1 to 3). Smoking has consistently shown an inverse association with all 
measures of SES. Use of the Household Sample Survey found that people in higher 
NZSEI occupations were less likely to smoke than people in lower NZSEI groups.8 The 
1989–90 LINZ survey reported an inverse relationship between Elley-Irving SES and 
education and current cigarette smoking.2  

The 1996–1997 NZ Health Survey reported a strong association between smoking and 
education, with adults with no or low educational attainment being twice as likely to be 
current cigarette smokers than those with school or post-school qualifications.4 The 
latter survey also reported that people living in more deprived areas (NZDep96) had 
higher rates of current smoking than their more advantaged counterparts.22 The 2002–3 
NZ Health Survey reported that the prevalence of smoking was significantly higher in 
the most deprived NZDep2001 quintile compared to the highest quintile,6 and that the 
prevalence of smoking decreased as household income rose.16 

Although the SES measures were correlated, with Pearson’s coefficients ranging from 
0.28 to 0.49, the correlations were not high enough to suggest that they are completely 
dependent on one another, and the results suggest that the different SES status measures 
provide different information. There has been some debate as to which component(s) of 
SES are the most important for the socioeconomic gradient in CVD and its risk factors.  

The NZDep96 and NZDep2001 use 9 markers of deprivation (e.g. income, housing, 
occupancy, and access to a telephone) but it is uncertain about the extent to which small-
area measures reflect the individual effects.22 Davis et al have suggested that income 
may be a better predictor of health status than any other SES status measure.8 However, 
education has been regarded as being interchangeable with income and occupation 
class.22  

This was a working population and its results cannot be easily generalised to the non-
working population. In particular, it is possible incomes in these people may have been 
higher than in the general population. In addition, the cross-sectional design makes it 
difficult to draw inferences about causal pathways. 

The current study showed that income and education appeared to capture some different 
CVD risk factor levels across the strata. The NZDep measures used in previous studies4,6 



 

 
NZMJ 26 January 2007, Vol 120 No 1248 Page 49 of 118 
URL: http://www.nzma.org.nz/journal/120-1248/2392/ © NZMA 

 

appeared to show more similar associations with income and education than the NZSEI. 
Differences between SES status markers and health outcomes (mortality and morbidity) 
have been summarised previously.22  

The current study appears to the first in New Zealand to simultaneously adjust for other 
measures of SES status in order to determine independent CVD risk factor patterns by 
the NZSEI, income, and education. Knowledge of the SES behaviours could help target 
interventions.  

Conclusions 

There was trend to a more adverse pattern of CVD risk factor levels in the lower SES 
groups. The strongest associations were related to income and education rather than the 
NZSEI. Raised blood pressure was associated with education, and prevalence of 
diabetes with income.  

An increased living standard, more resources for primary health care, and health 
promotion targeting the community level should be beneficial. Effective strategies for 
reducing the risk level among deprived groups are needed to minimise the adverse social 
gradient in cardiovascular disease risk factors. 
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Metabolic control with insulin pump therapy: the Waikato 
experience 

Elham Reda, Angelica Von Reitzenstein, Peter Dunn 

Abstract 

Aim To report the effect of insulin pump therapy on glycaemic control and on 
hypoglycaemia and ketosis rates in Type 1 diabetic patients. 

Methods A retrospective audit of the management of patients with Type 1 diabetes 
treated with insulin pump therapy at the Waikato Diabetes Service (Hamilton, 
New Zealand) between September 1997 and December 2004. 

Results The data of 105 patients currently on continuous subcutaneous insulin 
infusion (CSII) at the time of data collection were examined. CSII use had occurred 

for a mean of 3.0±2.6 years. HbA1c% improved significantly from 8.9±1.3% to 

7.9±1.0% (P<0.001) at 3 months and 7.9±0.95% (P<0.001) at 6 months post CSII. 
This reduction was maintained after 1, 2, and 3 years and the difference was 
statistically significant (P<0.001). In the adolescent subgroup (n=27) we observed a 
similar significant reduction in HbA1c% that was maintained after 1 year of pump 
therapy. The incidence of severe hypoglycaemia was reduced from 0.75 cases per 
patient-year during multiple daily injection (MDI) pre-pump to 0.05 cases per patient-
year during CSII (P<0.001). In some cases hypoglycaemia awareness was restored. 
There was no evidence to suggest increased tendency for diabetic ketoacidosis (DKA) 
with continuing use of insulin pumps. 

Conclusion Our experience showed that insulin pump therapy was effective and safe 
for both adults and adolescents with Type 1 diabetes. The reduction in HbA1c% was 
both statistically and clinically highly significant. Wider usage of this technology in 
New Zealand is warranted. 

The Diabetes Control and Complications Trial (DCCT) demonstrated that, in patients 
with Type 1 diabetes, tight metabolic control achieved with intensive insulin therapy 
is superior to conventional treatment in reducing the risk of long-term microvascular 
complications.1 Evidence is also accumulating that the prepubertal and pubertal years 
have an impact on microvascular complications in diabetes.2,3 Therefore, tight 
metabolic control may be particularly important during these years. 

Both continuous subcutaneous insulin infusion (CSII) with external insulin pumps 
and multiple daily injection (MDI) therapy are effective means of implementing 
intensive diabetes management with the goal of achieving near-normal levels of blood 
glucose and improved lifestyle flexibility. CSII is a viable alternative to MDI therapy 
for patients with Type 1 diabetes who are capable, motivated, and trained to use 
insulin pumps.4-7 

Insulin pump therapy has evolved considerably since the first portable infusion pumps 
were used for continuous insulin delivery by John Pickup and his colleagues at Guy’s 
Hospital in London8 and subsequently by William Tamborlane and his colleagues at 
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Yale University in the United States.9 Since then, pumps have changed and improved 
dramatically, becoming smaller, easier to use, safer, and more durable. Current 
models have electronic memory, multiple basal rates, several bolus options, a safety 
lockout feature, and a remote control. Indeed, the historical evolution of external 
infusion pumps has made CSII a safe and viable alternative to MDI. 

The main advantage of CSII over MDI is better insulin pharmacokinetics. With CSII, 
only short-acting insulin is used, all carbohydrate food intake is covered by insulin 
boluses given by the user, and blood glucose levels are maintained at other times by 
continuous delivery of basal insulin. Advantages of CSII include decreased variability 
in insulin absorption with more predictable and reproducible results; decreased risk of 
nocturnal hypoglycaemia and improved control of the dawn phenomenon; ready 
adjustment of insulin action to allow for exercise; and greater freedom in timing of 
meals and snacks. Thus, CSII simulates the function of the islet cells more closely 
than MDI.10 

Review of controlled trials shows that, in most patients, mean blood glucose 
concentrations and glycated haemoglobin percentages are either slightly lower or 
similar on CSII versus multiple insulin injections.11 However, hypoglycaemia is 
markedly less frequent than during intensive injection therapy. Ketoacidosis occurs at 
the same rate. Nocturnal glycaemic control is improved with insulin pumps, and 
programmed basal rate changes help to minimise a prebreakfast blood glucose 
increase (“the dawn phenomenon”) often seen with injection therapy.11  

A meta-analysis of 52 studies (published between 1979 and 2001), consisting of 1547 
patients, provided strong evidence that CSII was associated with significant 
improvements in glycaemic control associated with significant decrease in insulin 
requirements12 compared with traditional insulin therapies (conventional therapy and 
MDI). With respect to potential complications, it appeared that CSII was associated 
with a decreased frequency of both mild and severe hypoglycaemic episodes. CSII 
was also associated with an increased risk of DKA that, however, was not evident in 
studies published after 1993.  

The opportunity for improved glycaemic control is only one of many potential factors 
that need to be considered when initiating pump therapy. Pump therapy may 
potentially affect the patient’s quality of life and psychosocial functioning. Previous 
studies have shown that good control is achieved without compromising quality of 
life.13,14 But enthusiasm from some is mixed with uncertainty from others who are 
concerned about the possible complications of pump therapy15 or intensive insulin 
therapy in general.16 

Since the completion of the DCCT, use of CSII in the United States has increased 
from 15,000 patients in 1993 to more than 162,000 patients in 2001.10 

Subjects and Methods 

The study protocol was approved by the Waikato Ethics Committee, and all patients (or their parents) 
gave written informed consent. 

125 patients with Type 1 diabetes were treated with an insulin pump in the Waikato region between 
September 1997 and December 2004. In all cases, insulin pumps were intended for use as long-term 
therapy. Prior to CSII, all patients had been on MDI therapy. The initial insulin dosage was calculated 
as 80% of the pre-pump total insulin dose. 
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The indication for CSII therapy was optimisation of metabolic control in 25 patients (24%), prevention 
of severe hypoglycaemia in 63 patients (60%), improvement of flexibility of life style in 70 patients 
(67%), and recurrent DKAs in 9 patients (8%). In 66 patients (62%), poor glycaemic control overnight 
was the main indication for CSII. All patients had two or more indications for starting on the pump. 

Between December 2003 and December 2004, the patients were contacted and asked to complete a 
standardised questionnaire concerning details of their dietary habits, and of their current CSII therapy, 
particularly the occurrence, causes, and management of diabetic ketoacidosis and severe 
hypoglycaemia. If necessary, additional information was obtained from the patient’s records kept by 
our outpatient clinic, or by their family physicians. CSII-specific data (e.g. basal insulin rates, 
correction factors, carbohydrate insulin ratios, time of catheter renewal, and infusion site infections) 
were assessed by the questionnaire. 

The questionnaire included the time period of 1 year before the start of CSII. Glycaemic control and 
adverse event rates for the 1-year MDI therapy period, before starting on a pump, were compared with 
those for the CSII therapy period. 

At the time of data collection, 20 of the 125 patients had returned to the care of other physicians, 
moved to another city leaving no forwarding address, or discontinued CSII because of cost or 
inconvenience. In the following, we present the data of the remaining 105 patients continuing CSII at 

the time of data collection, i.e. after a mean of 3.0±2.6 years, giving a total observation time of 315 
patient-years of CSII.  

Table 1 shows the clinical characteristics of 105 patients using an insulin pump.  

Definitions—For the purpose of this study: 

• Severe hypoglycaemia was defined as a state of neuroglycopaenia leading to an impairment of 
consciousness with the need for external help, including cases of severe hypoglycaemia 
treated with intravenous glucose or glucagon injection.  

• DKA was defined as ketoacidosis requiring hospital treatment.  

• Infected infusion site was an area of inflammation at the site of the CSII catheter insertion that 
became more severe despite removal of the needle and required local or systemic antibiotic for 
resolution.  

• Abscesses were any skin inflammation at the site of the CSII catheter insertion requiring 
surgical incision. 

Outcome measures— 

• Metabolic control /reduction in HbA1c%. 

• Frequency of severe hypoglycaemia. 

• Frequency of DKA. 

Statistical analysis—The last HbA1c% value recorded when the patient was using MDI therapy before 
initiation of CSII therapy was used as the baseline value. Data are given as arithmetical mean 

values±SD. The statistical data analysis was performed using Statistical Package for the Social 
Sciences (SPSS) software. Descriptive statistics were used to describe the cohort. A paired-comparison 
t-test was used to compare the baseline characteristics with the follow up data. The level of statistical 

significance was set uniformly at α=0.05. 
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Table 1. Clinical characteristics of 105 patients using insulin pump therapy 

Data are mean±SD (range) 

 

 

 

Results 

105 patients were included in the study (72 females and 33 males).  

Carbohydrate counting and use of a correction factor were reported in 100 patients 

(95%). The insulin infusion rate was 42.1±17.6 units per day, i.e. approximately 

0.34±0.2 units/kg-body weight/day.  

Figure1 illustrates glycaemic control over time for the whole study sample. 
Glycaemic control on pump therapy in our adolescent cases is shown in Figure 2. 
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HbA1c% improved significantly post CSII initiation, decreasing from 8.9±1.3% at 

initiation to 7.9+1.0%, P<0.001 at three months and 7.9±0.95%, P<0.001 at 6 months 
post CSII. This reduction was maintained after 1, 2, and 3 years—and the difference 
remained statistically significant (P<0.001). 

 

 

 

Before the start of pump therapy, only 9 patients were able to lower HbA1c values to 

≤7%—i.e. they met the ADA (American Diabetes Association) treatment goal of an 

HbA1c≤7%. After pump initiation, 18 patients achieved that goal.  

In the adolescent subgroup of patients (n=27), who were 18 years of age or younger at 
the initiation of CSII therapy (range 6.5-17.6 years), we observed a significant decline 

in HbA1c from 9.1%±1.0% pre-pump to 8.1±0.7% post-pump at 3 months (p<0.001), 
and 8.1+0.9% at 6 months (p<0.001). This significant reduction in HbA1c% was 
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sustainable after 1 year of pump therapy (HBA1c 7.9%±1.0%, p<0.005). Although the 
HbA1c% remained lower at years 2 and 3 of pump therapy, the difference was not 
statistically significant, probably due to the small subject numbers. 

Similarly, in the adult subgroup of patients (n=78), HbA1c% decreased post CSII 

initiation from 8.8±1.4% at initiation to 7.9±1.0%, P<0.001 at 3 months and 

7.9±0.97%, P< 0.001 at 6 months post CSII. This reduction was maintained after 1, 2, 
and 3 years, and the difference remained statistically significant (P<0.001). 

The rate of severe hypoglycaemia declined significantly with CSII use. While patients 
experienced a total of 78 severe hypoglycaemic events during the 1-year MDI period 
before initiation of pump therapy (i.e. an annual incidence of 0.75 per patient), only 
15 severe episodes were observed during the 315 patient-years of pump therapy (i.e. 
an annual incidence of 0.05 per patient). The incidence of severe hypoglycaemia was 
therefore reduced from 0.75 cases per patient-year during MDI to 0.05 cases per 
patient-year during CSII (P<0.001).  

At the start of pump therapy, 55 patients (53%) had self-reported hypoglycaemia 
unawareness. Of these, 33 patients reported significant improvement in awareness of 
hypoglycaemia symptoms whilst on CSII; whilst in 4 patients, awareness improved 
slightly and in the remaining 18 patients no improvement of awareness was noted. 

There were 16 episodes of DKA during the total follow up period of 315 patient years 
of CSII—i.e. an annual incidence of 0.05 DKA per patient. Main reasons for DKA 
were catheter defects (disconnected tubing), inflamed insulin infusion sites, or febrile 
illness. In some cases, no obvious cause was reported by the patients. The incidence 
of DKA during MDI in the 12 months before initiating CSII was 0.2 cases per patient-
year. 

During pump therapy, the patients reported a total of 12 cases of infusion site 
infection (i.e. 0.04 cases per patient-year): 6 required oral antibiotic treatment (0.2 
cases per patient-year) and 6 were mild and resolved with local antibiotic cream. No 
abscesses were reported during pump therapy. Moreover, no injection site reactions 
(redness or soreness) were reported during the preceding 1 year of MDI therapy prior 
to pump therapy.  

Discussion 

At least 13 randomised-controlled trials have compared CSII with intensified insulin 
injection regimens and have shown similar mean blood glucose concentration and 
HbA1c% in some studies and slightly improved mean glucose and HbA1c% in others.11  

The number of patients in many of these studies is relatively small (<25 on pump 
therapy in 10 of the trials), and for this reason, a meta-analysis was performed on the 
12 randomised controlled trials of CSII versus multiple injection regimens, where data 
were reliably extractable.17 This meta-analysis showed a weighted mean difference in 
mean blood glucose concentration of 0.9 mmol/L (95%CI: 0.5–1.2) and a glycated 
haemoglobin difference of 0.5% (0.2–0.7) between CSII and intensified injection 
therapy, favouring CSII. The slightly but significantly better control on CSII was 
achieved with a 14% average reduction in daily insulin dose: 7.3 units/ day (4.1–
10.6).  
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Larger subject numbers have been reported for several non-randomised controlled 
trials where CSII was compared with multiple insulin injections.5,18–20 Glycaemic 
control was most often significantly improved on CSII;18,19,20 occasionally they were 
similar.5 In The Diabetes Control and Complications Trial (DCCT), for example, for 
the 124 subjects who used an insulin pump for >90% of a mean 6.5-year study 
duration, HbA1c% was 0.2-0.4% lower on CSII than on multiple injections of insulin 
(p<0.001).19 

Superiority of continuous subcutaneous insulin infusion to injection therapy in 
achieving a less variable fasting glycaemia was also previously shown by Kanc and 
his colleagues.21  

We found a significant reduction in HbA1c% as compared with intensive insulin 
injection treatment (a mean difference of a percentage point). This change is clinically 
significant, as the DCCT reported a 21% to 49% decreased risk of micro vascular 
complications with every 1-percentage point reduction in HbA1c%.22 

Furthermore, although only 9 of the subjects had an HBA1c% of ≤7% before the start 
of pump therapy, 18 patients achieved that goal whilst on pump therapy.  

Our findings are in line with two previous randomised trials in Type 1diabetic 
patients,23,24 which reported a slight but statistically significant improvement in 
glycaemic control during CSII. However, our findings disagree with two other studies 
using a similar design in young patients25 and adults26 with Type 1 diabetes and which 
reported comparable glycaemic control with both CSII and MDI therapy.  

Our results in adolescents are also similar to those published by investigators at Yale, 
who observed a decrease in HbA1c% in their CSII group from 8.4% to 7.5%, 
compared to a decrease from 8.8% to 8.1% in a non-randomised MDI group during 
the same 12-month follow-up period.18  

While some investigators have reported a later deterioration in metabolic control after 
6 months of using CSII,27others have demonstrated in a large group of young patients 
that the early initial lowering of HbA1c% levels achieved with CSII is sustainable for 
>2 years.28 

There are several factors that could have improved glucose control in our patients on 
CSII therapy. We suspect that the ability to tailor the basal insulin rate to the 
individual patient’s 24-hour needs, and to provide temporary basal adjustments to 
cover varying exercise, is probably of the greatest importance producing a lower yet 
safe and stable glucose profile.  

The ability to review the history of bolus injections from the pump enabled the 
physician and educator to review and reinforce the need for meal boluses (of 
particular importance in adolescent pump users). Other factors could have 
contributed.  

Pump users were given intensive instructions in carbohydrate assessment 
(carbohydrate counting), provision of correction factors, and support in insulin self-
adjustment. This has subsequently become the norm for MDI users in our Service and 
is a requirement of patients considering pump usage; however, in the earlier years of 
our programme such instruction was not generally given. One may argue that the 
improvement found during pump therapy may be partially due to the more extensive 
education given. However, several controlled trials investigating the effect of 
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education in Type 1 diabetic patients failed to show improvement in glycaemic 
control through education alone.29,30  

Our experience therefore confirms that subjects with Type1 diabetes previously 

treated with MDI had significant improvement in HbA1c% values (sustainable for ≥3 
years) when switched to CSII. In the adolescent subgroup, the same trend was seen 
after 2 and 3 years of pump therapy but was not statistically different probably due to 
the small sample size. Improved control is achieved despite lower daily insulin doses 
compared with pre-pump requirements (as the initial dosage was calculated as 80% of 
the pre-pump total insulin dose). 

Early case reports of episodes of hypoglycaemic coma during CSII31 and the fact that 
the DCCT19 found that the rate of severe hypoglycaemia during CSII was ~2.8 times 
more frequent than during conventional insulin therapy (0.54 vs 0.19 episodes per 
patient-year), with similar rates for multiple insulin injections and CSII, may have 
lead to the notion that pump therapy is associated with severe hypoglycaemia. 
However, the bulk of evidence suggests that hypoglycaemia is markedly less common 
on CSII than injection therapy.  

In our experience, the severe hypoglycaemia rate decreased from 0.75 per patient 
during the 1-year period of MDI therapy before initiation of pump, to 0.05 per patient 
on CSII therapy. In addition, 60% of patients with hypoglycaemia unawareness had 
significant improvement. This decrease in severe hypoglycaemia may be due to better 
pharmacokinetic delivery of insulin and a 20% reduction in insulin requirements 
compared with MDI.  

Several investigators have confirmed the reduction in hypoglycaemia with CSII 
use.5,18,20,32,33 For instance, 55 Type 1 diabetic subjects (with a history of serious 
hypoglycaemia) that were switched to CSII after 1 year of MDI therapy had decreased 
severe hypoglycaemia rates from 138 episodes per 100 patient-years to 22 episodes 
per 100 patient-years in the first year of CSII use.5 Similarly, Boland et al18 studied 
CSII and MDI regimens in adolescents, a population with increased risk of serious 
hypoglycaemia. Despite the exclusion of all adolescents with more than two serious 
hypoglycaemia events during the past 6 months, the CSII group had a 50% less 
serious hypoglycaemia episodes compared with the MDI group. The incidence of 
severe hypoglycaemia during conventional insulin injection treatment was previously 
reported at a rate ranging from 0.16 to 0.40 per patient year.34 

Our experience therefore confirms previous reports that suggest that in patients with a 
history of serious hypoglycaemia under MDI, the use of CSII was associated with a 
substantial decrease in the incidence of hypoglycaemia, while at the same time 
achieving better HbA1c%.  

A few early studies indicated a high rate of DKA with CSII at some centres.32,35,36 

Patients using CSII would seem to be at greater risk for the rapid development of 
DKA than those using MDI due to the absence of a long-acting depot of insulin and 
the fact that severe insulin deficiency may develop within 3–4 hours of cessation of 
the insulin infusion.37 However, a more recent study observed a reduction in DKA 
rates in both their adolescent group, from 0.3 events per year to 0.1 events per year, 
and adult group, from 0.1 events per year to 0.01 events per year after switching form 
MDI to CSII therapy.38 Other investigators have shown similar reductions in DKA in 
their adolescent patients who were prone to DKA on injection therapy.39,40  
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Older studies showed that the incidence of DKA during conventional insulin injection 
therapy ranged from 0.008 DKA per patient-year41 to 0.28 DKA per patient-year.42 

We also observed a reduction in DKA rates in our pump patients from 0.2 events per 
patient-year before the pump, to 0.05 events per patient-year on the pump therapy. 

This improvement is probably attributable to improved diabetes education, self care, 
and improved pump technology. In our troubleshooting protocol, we teach patients to 
treat high blood glucose levels by giving manual subcutaneous insulin injections 
when ketones are positive and glucose is above 14 mmol/L. In addition, our patients 
change their infusion sites at recommended intervals, on average every 3 days. It is 
also noteworthy that patients on CSII therapy will have continued provision of basal 
insulin even if they neglect other aspects of insulin management.  

It may be anticipated that there will be continued rapid growth in CSII due to the 
increased awareness and medical support of this technology in both Type 1 and Type 
2 diabetes patients. Furthermore, new pump designs incorporate remote control 
features and computer programs aid the patient in insulin dose selection. Advances in 
continuous glucose sensing gives the hope that a closed-loop artificial pancreas will 
eventually be developed, either in the form of an external or implantable sensor 
feeding back to an external or implantable pump.  

On 11 April 2006, the United States’ Food and Drug Administration (FDA) approved 
an integrated insulin pump and continuous glucose monitoring system (MiniMed 
Paradigm REAL-Time, made by Medtronic, Inc) for the management of Type 1 and 
Type 2 diabetes. 

We acknowledge there are some limitations and weaknesses in our study:  

• As 20 of the 125 patients were lost to follow up (at the time the data for this 
study was collected), including some who discontinued CSII because of cost 
or inconvenience, the fact that this data was missed is possibly a confounder 
and bias as some of these patients may have had problems with their pump. 

• It is recognised that there are limits to the value of the retrospective analysis 
and the report scope is restricted to observational comment—an article 
indicating New Zealand experience is consistent with international reported 
experience. We did however, review the patients’ hospital and clinical records, 
check hospital admission rates (all patients lived within the Waikato, and all 
the admissions would have occurred to DHB hospitals), and similarly checked 
for DKA admissions which would normally result in a hospital presentation or 
admission.  

• Lastly, cost-effective analysis was not a part of the audit, but we believe that 
this is important to carry out, in other audits, to see the resource implications 
of pump therapy. 

In conclusion, the Waikato experience showed that insulin pump treatment resulted in 

a significant reduction in HbA1c% that was sustainable for ≥3 years (difference 1%). 
This was associated with a substantial decrease in the incidence of severe 
hypoglycaemia, and in some cases with restored hypoglycaemia awareness. The 
safety profile was similar to the MDI therapy with no evidence to suggest an 
increased tendency for DKA with continuing use of insulin pumps. 
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Indices and perception of crowding in Pacific households 
domicile within Auckland, New Zealand: findings from the 
Pacific Islands Families Study 

Philip Schluter, Sarnia Carter, Jesse Kokaua 

Abstract 

Aims Pacific peoples (mostly of Samoan, Tongan, Niuean, or Cook Islands origin) 
have a higher proportion of reported household crowding than any other ethnic group 
in New Zealand. However, there are multiple ways crowding can be measured. This 
paper reports the prevalence and concordance of Pacific  peoples’ own perception of 
household crowding together with three commonly employed indices, the American 
Crowding Index (ACI), Canadian National Occupancy Standard (CNOS), and 
Equivalised Crowding Index (ECI). 

Methods A cohort of Pacific infants born during 2000 in Auckland was followed. 
Maternal home interviews were conducted at 6-weeks, 12-months, and 24-months 
postpartum. Household membership information was obtained from the 12-month 

interviews. Agreement was assessed using the κ statistic. 

Results In total, 1224 mothers completed the 12-month interview. Overall, 30% of 
mothers perceived crowding to be an issue for their households. Crowding was 
indicated by ACI for 37%, by CNOS for 32%, and by ECI for 59% of households. 
Agreement between measures ranged from poor (κ=0.36) to moderate (κ=0.61). In 
regression analyses, self-reported perception of crowding had better validity than 
ACI, CNOS, or ECI indices. 

Conclusion Estimated household crowding prevalence depends on the index used. 
Self-reported perception of crowding appears the best measure and ECI the worst. 
Regardless of the index used, crowding remains an important problem for Pacific 
people despite recent initiatives within New Zealand. 

Poor housing and ill health are inextricably linked.1–3 Crowded households, one facet 
of poor housing, are associated with a wide range of health conditions in adults 
(including mental illness4 and tuberculosis deaths5) and children (including acute 
lower respiratory disease6 and meningococcal disease7).  

Housing New Zealand Corporation and district health boards (DHBs)—recognising 
the public health importance of housing and health as well as the urgent unmet serious 
housing needs for people within the Auckland urban area3,8—jointly initiated the 
Healthy Housing project. This project, launched in January 2001, targeted housing 
needs in areas of high social deprivation.9 Four primary aims were articulated in the 
Healthy Housing project; one was to reduce overcrowding.  
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Communities in South Auckland were targeted for the Healthy Housing initiative as: 

• Housing costs in urban Auckland are significantly greater than elsewhere in 
New Zealand;10,11  

• South Auckland has a large Pacific immigrant and New Zealand-born Pacific 
population which is ethnically diverse (Samoans constitute the largest group 
[49%], followed by Cook Island Māori [23%], Tongan [18%], Niuean [9%], 
Fijian [3%], and Tokelauan [3%]);12 and  

• The South Auckland Pacific population has the highest social deprivation in 
the country.13  

On average, Pacific households are the most crowded of any other ethnic group 
resident in New Zealand, and South Auckland has the highest rate of household 
crowding than any other territorial authority.11 Some have suggested that this 
relatively high level of crowding in Pacific households is a matter of custom or choice 
rather than a need through economic necessity. However, these sentiments are refuted 
by others who urge researchers to work towards combating this subtly racist public 
perception.3  

Similar issues confront Hispanic immigrants settling in America14 and ethnic 
minorities in England.15 However what defines overcrowding, and do those people in 
houses defined as being crowded perceive that crowding is an issue? 

Numerous methods differing in their degrees of complexity have been proposed and 
implemented to classify crowding in the international literature, making comparisons 
between studies problematic. Within New Zealand, the most commonly employed 
measures include the American Crowding Index (ACI) as developed by the United 
States Census Bureau,16 the Canadian National Occupancy Standard (CNOS) 
developed by the Canada Mortgage and Housing Corporation,17 and the Equivalised 
Crowding Index (ECI) developed for the Ministry of Health in the mid 1990s.18  

The ECI is arguably the most common employed measure of crowding used in New 
Zealand.11,19 The ACI, CNOS, and ECI indices can be directly derived from 
nationally collected census data and used for comparison between sub-populations.20 
The ACI and ECI have a further advantage in that these derivations and comparisons 
can easily be undertaken using routinely published tables from Statistics New 
Zealand.  

The concept of crowding is problematic, as ideas of crowding can be culturally 
dependent. For example, the ECI and CNOS indices use the number of bedrooms as a 
denominator, thus embedding the cultural assumption of where people sleep within a 
house. However, in a traditional Japanese household, living rooms may double as 
bedrooms by night, and there is no real concept of separate bedrooms making these 
crowding indices irrelevant in that particular context.11  

The use of living rooms as a comfortable sleeping arrangement has also been 
documented in South Auckland Pacific households.21 Increasingly apartments in New 
Zealand and overseas have pull-over couches for regular sleeping use in living areas, 
thus further limiting the utility of these crowding indices. If the crowding indices lead 
to substantially discrepant classifications and prevalence estimates of crowding, then 
this has important political, housing, and health implications in understanding and 
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developing strategies to combat household crowding and the costs associated with 
these policies.  

Adoption of a poor measure may yield bias estimates of the true housing need which 
may in turn lead to an inappropriate apportionment of energy and funds, and 
ultimately a failure to efficiently deal with those in the greatest need. 

Using data from the Pacific Islands Families (PIF) study, we measure respondents 
own perception of crowding in South Auckland and then investigate the agreement 
between the various crowding measures for this broad ethnic group. Additionally, 
each of these measures and self-perception of household crowding is related to 
respondents’ overall satisfaction (with their home meeting the families’ needs) to 
understand whether overcrowding per se is an issue for Pacific families. 

Methods 

The PIF study follows a cohort of Pacific Islands infants born at Middlemore Hospital, South 
Auckland, between 15 March and 17 December 2000. Detailed information about the cohort and 
procedures is described elsewhere.22 In brief, all potential participants were selected from births where 
at least one parent was identified as being of Pacific Islands ethnicity and a New Zealand permanent 
resident. Information about the study was provided to all potential participants and consent was sought 
to make a home visit. 

Pacific female interviewers (who were fluent in English and a Pacific Islands language) visited mothers 
in their homes approximately 6 weeks after their infants’ births. Once eligibility was confirmed and 
informed consent obtained, mothers participated in 1-hour interviews concerning family functioning 
and the health and development of the child. This interview was conducted in the preferred language of 
the mother. With consent, home visits were repeated approximately 12-months and 24-months 
postpartum.  

Measures of household crowding—Household membership obtained at the 12-month interview was 
utilised. In addition to the mother and child, the respondent was asked to declare each person usually 
resident within the household (up to a maximum of 15) along with that person’s age, sex, and 
relationship to the child.  

From this information, we derived three measures of household crowding: 

• American Crowding Index (ACI). This index is derived by dividing the number of usual 
household residents by the number of rooms (excluding bathrooms, porches, balconies, foyers, 
halls, or half-rooms). Dwellings with >1 persons/room are considered crowded.16 

• Equivalised Crowding Index (ECI). ECI = [(number of children under 10 years)/2 + (number 
of couples) + (all other people aged 10 years and over)]/number of bedrooms. Households 
with ECI>1 are considered crowded.19 

• Canadian National Occupancy Standard (CNOS). This standard dictates that no more than 
two people share a bedroom, parents or couples share a bedroom, children under 5 years may 
share a bedroom regardless of sex, children under 18 years of the same sex may share a 
bedroom, a child aged 5 to 17 years should not share a bedroom with another child under 18 
years of the opposite sex, single adults 18 years and over and unpaired children require a 
separate bedroom. Households failing any of these criteria are deemed to be crowded.17 

A fourth measure of crowding was adapted and employed from the Housing Issues Scale.23 
Specifically, participants were asked to think about their usual home environment and then to respond 
to several questions including “Overall, to what extent does your home have the following problem? 
Overcrowding?” with response options: (0) not at all, (1) to some extent, (2) a great deal. Responses (1) 
and (2) were combined to create a dichotomous variable which we label self-reported perception. 

Overall satisfaction with the home meeting the needs of the family was measured on a 5-point Likert 
scale ranging from (0) very dissatisfied to (4) very satisfied. 

Statistical analysis—Prevalence estimates and exact 95% confidence intervals (95%CI) were 
calculated assuming a binomial likelihood distribution. Comparisons between categorical variables 
were made using Fisher’s exact test. Agreement between crowding indices was measured using the 
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kappa statistic (κ). We took values greater than 0.75 to represent excellent agreement, values less than 
0.40 to represent poor agreement, and values between 0.40 and 0.75 to represent moderate agreement 
beyond chance.24  

McNemar’s test was used to assess the symmetry of the discordant classifications between crowding 
measures.25 Ordinal logistic regression models were used to relate each of the crowding indices against 
home satisfaction. The Bayesian Information Criterion (BIC) was used for model selection (with a 
lower BIC value providing a better model fit for any given dependent variable)—and pseudo r2 values 
were used to assess the amount of variability explained in the dependent variable by the independent 
variable(s).  

All analyses were undertaken using SAS26 and Stata27 computer software packages and α=0.05 was 
used to determine statistical significance. 

Ethics—Ethical approval was obtained from the National Ethics Committee, the Royal New Zealand 
Plunket Society, and the South Auckland Health Clinical Board. 

Results 

1708 mothers were identified and, of these, 1657 were invited to participate. 1590 
(96%) consented to a home visit and, of these, 1477 (93%) were eligible for the PIF 
study. Of those eligible, 1376 (93%) mothers participated at the 6-weeks interview 
and 1224 (83%) completed the 12-month interview. Table 1 includes maternal and 
household demographic information for the 12-month interview sample. 

 

Table 1. Frequencies and percentages of sample sociodemographics at the 12-
month interview 
 

Maternal characteristics 

Age (years)* 
<20 
20–24 
25–29 
30–34 
35–39 

40≥  

n 
48 

290 
329 
314 
184 
58 

(%) 
(4) 

(24) 
(27) 
(26) 
(15) 
(5) 

Birthplace 
New Zealand 
Pacific Islands 

 
411 
813 

 
(34) 
(66) 

Ethnicity 
Samoan 
Cook Island Māori  
Niuean 
Tongan 
Other Pacific 
Non-Pacific 

 
589 
214 
57 

242 
37 
85 

 
(48) 
(17) 
(5) 

(20) 
(3) 
(7) 

English language fluency 
Proficient 
Otherwise 

 
765 
459 

 
(63) 
(38) 

Marital status 
Married/de facto 
Single 

 
987 
237 

 
(81) 
(19) 

Smoking status† 

Non-smoker 
1-9 cigarettes/day 

10≥  cigarettes/day 

 
856 
275 
88 

 
(70) 
(23) 
(7) 
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Highest educational qualification 
No formal qualifications 
Secondary school 
Post-secondary school 

 
462 
411 
351 

 
(38) 
(34) 
(29) 

Household characteristics 

House type 
Residential house 
Townhouse (standalone unit) 
Unit within a block of multiple units 
Caravan/sleepout/garage 
Other 

n 
1017 

29 
158 
17 
3 

(%) 
(83) 
(2) 

(13) 
(1) 
(0) 

House tenure 
Owned or mortgaged (by respondent/partner) 
Rented privately 
Rented from State agency 
Boarding/Rented or owned by another/Other 

 
189 
286 
449 
300 

 
(15) 
(23) 
(37) 
(25) 

House size (bedrooms numbers) 
1 
2 
3 
4 
5 
6 
7–8 

 
29 

284 
712 
146 
36 
13 
4 

 
(2) 

(23) 
(58) 
(12) 
(3) 
(1) 
(0) 

Usual number of household residents 
2–3 
4–5 
6–7 
8–9 
10–11 
12–13 
14–15 
16–17 

 
132 
462 
377 
160 
60 
23 
7 
3 

 
(11) 
(38) 
(31) 
(13) 
(5) 
(2) 
(1) 
(0) 

Household income (NZ dollars) 

000,20$≤  

$20,001–$40,000 
>$40,000 
Unknown 

 
398 
639 
146 
41 

 
(33) 
(52) 
(12) 
(3) 

*1 observation missing; †5 observations missing. 

 

The average household size was 5.9 occupants with 2.9 bedrooms. When 
investigating rooms other than bedrooms that people sleep, 88 (7%) households used 
another room for sleeping, 8 (1%) families used two other rooms, and 8 (1%) families 
used three or more other rooms for sleeping. Of the 104 households using one or more 
rooms other than bedrooms for sleeping, only 61 (59%) respondents considered that 
crowding was an issue.  

Self-perception of crowding was significantly associated with housing tenure 
(p<0.001), with 35 (19%) of those living in owned or mortgaged, 65 (23%) living in 
privately rented, 149 (33%) residing in state, and 114 (38%) living in boarding/rented 
or owned by another/other accommodation self-reporting that crowding was an issue. 

Prevalence of crowding—Overall, 363 (30%; 95%CI: 27%–32%) families self-
reported that they perceived that crowding was at least to some extent an issue in their 
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home. Of these, 128 (35%) respondents considered crowding to be a major issue. 
Households were designated as being crowded for 452 (37%; 95%CI: 34%–40%) 
families using the ACI measure; 718 (59%; 95%CI: 56%–61%) families using the 
ECI measure; and 394 (32%; 95%CI: 30%, 35%) families using the CNOS measure. 

Agreement between crowding indices—When the crowding indices were compared 
against each other, there was considerable discordance (ranging from 18% to 34%) 
and poor to moderate agreement beyond chance (with κ ranging from 0.36 to 0.61); 
see Table 2. 

 

Table 2. Frequency and percentage of discordance, agreement measured by the 
kappa (κ) statistic and associated 95% confidence intervals (95%CI) between all 
pair-wise combinations of overcrowding indices investigated. 
 

Discordant pairs Agreement Pair-wise crowding index comparison 

n (%) κ (95%CI) 
American crowding index versus: 

Equivalised crowding index 
Canadian national occupancy standard 
Self-reported perception 

 
274 
218 
247 

 
(22) 
(18) 
(20) 

 
0.57 
0.61 
0.55 

 
(0.53–0.61) 
(0.56–0.65) 
(0.50–0.60) 

Equivalised crowding index versus: 

Canadian national occupancy standard 

Self-reported perception 

 
358 
419 

 
(29) 
(34) 

 
0.45 
0.36 

 
(0.41–0.49) 
(0.32–0.40) 

Canadian national occupancy standard versus: 

Self-reported perception 

 
323 

 
(26) 

 
0.38 

 
(0.33–0.44) 

 

In all pair-wise comparisons, apart from between the CNOS and self-reported 
perception of crowding (p=0.08), the discordance was significantly asymmetrical (all 
p<0.001). Crowding was indicated by all four considered measures in 206 (17%) 
households and not indicated by any measures in 456 (37%) households. For 107 
(9%) households, crowding was indicated by all measures except self-reported 
perception. Conversely, 30 (2%) households self-reported a perception of crowding 
which was not indicated by any of the other three considered indices. 

Relating crowding to satisfaction with home—Responses to the satisfaction of 
home meeting the family needs were distributed as: 222 (18%) very satisfied; 695 
(57%) satisfied; 157 (13%) neither dissatisfied nor satisfied; 97 (8%) dissatisfied; 51 
(4%) very dissatisfied; and 2 (0.2%) gave no reply. Results from separate ordinal 
logistic models relating each of the four crowding indices to satisfaction of home 
meeting families needs measured on the 5-point Likert scale appears in Table 3. 
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Table 3. Results from separate ordinal logistic models relating each of the four 
crowding indices to satisfaction of home meeting needs of the family measured 
on a 5-point Likert scale from 0=very dissatisfied to 4=very satisfied. 
 

Index Mean (SE) OR (95%CI) BIC Pseudo r2 

American crowding index 
Uncrowded 
Crowded 

2.96 
2.44 

(0.03) 
(0.05) 

1 
2.8 

 
(2.2–3.6) 

 
2958.3 

 
2.6% 

Equivalised crowding index 
Uncrowded 
Crowded 

3.04 
2.58 

(0.03) 
(0.04) 

1 
2.6 

 
(2.0–3.2) 

 
2969.4 

 
2.3% 

Canadian national occupancy standard 
Uncrowded 
Crowded 

2.91 
2.48 

(0.03) 
(0.06) 

1 
2.3 

 
(1.8–2.9) 

 
2988.4 

 
1.6% 

Self-reported perception 
Uncrowded 
Crowded 

3.05 
2.11 

(0.03) 
(0.06) 

1 
7.9 

 
(6.0–10.3) 

 
2782.3 

 
8.5% 

Note: Two observations were missing for the satisfaction of home meeting needs of the family variable; 
SE=standard error; OR=odds ratio; BIC=Bayesian Information Criterion. 

 

The reported OR in Table 3 give the odds that a household indicated as crowded is 
one unit (on the 5-point Likert scale) less satisfied than a household not indicated as 
being crowded. Thus, respondents who self-reported their households as being 
crowded were 7.9 times as likely to be 1-point less satisfied that the home met their 
family’s needs than respondents who did not cite household crowding as a problem. 

Discussion 

The average usual household resident occupancy rate in this sample of 5.9 (range: 2–
17) is considerably higher than the 2001 New Zealand average of 3.2 occupants.11 
Overall, 30% of participants reported that crowding was at least to some extent an 
issue for them. The CNOS and ACI indices identified similar marginal percentages of 
crowding, at 32% and 37% respectively. However, the ECI classified substantially 
more households as being crowded (59%); almost double self-reported, thus 
suggesting that this index is overly sensitive for this Pacific population.  

This over-sensitivity of the ECI is likely due to its use of the formal definition of 
bedrooms in the denominator rather than the broader sleeping spaces number. It is 
noteworthy that 104 (9%) Pacific households reported using one or more rooms other 
than bedrooms for sleeping. 

The over-sensitivity of the ECI is potentially problematic as it was developed for the 
Ministry of Health and is a routinely employed and reported measure of crowding. 
Should the ECI measure be found to be ethnically-specific in its utility or 
classification then this has major implications for the identification and provision of 
housing policy and relief to families in need. It might be that the ECI inflates Pacific 
household crowding estimates relative to some other ethnic groups thus giving the 
false appearance that overcrowding is more of an issue than it truly is in the Pacific 
population. This will unnecessarily raise concerns and may precipitate unnecessary or 
inefficient health promotion counter-measures within this group of people while, 
perhaps, other groups of people with housing issues may be disadvantaged.  
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Similar investigations of the ECI in other ethnic groups within New Zealand are 
required to determine whether this over-sensitivity is confine to the Pacific population 
or whether it is also manifested to varying degrees in other groups. Until such 
investigations are undertaken, the validity of using the ECI in the development and 
delivery of housing policy associated with crowding cannot be established. 

While the marginal percentages of crowding for CNOS and ACI were similar to the 
self-report, agreement between the crowding measures ranged from poor (ECI versus 
self-report, κ=0.36) to moderate (ACI versus CNOS, κ=0.61). As a result, a high level 
of discordance emerged between the considered crowding classifications. When 
investigating this discordance, significant asymmetry was revealed implying that 
systematic differences existed between indices in classifying crowding.  

In particular (for pair-wise comparisons of CNOS, ACI and self-report responses 
against ECI), discordance responses were significantly more likely to be classified as 
crowded by the ECI and uncrowded by the other measure than the reverse. This again 
is a product of the over-sensitivity of the ECI in measuring crowding. Similarly, in 
pair-wise comparisons of CNOS and self-report against ACI, discordance responses 
were significantly more likely to be classified as crowded by the ACI and uncrowded 
by the other measures than the reverse. This asymmetrical discordance might be due 

to calibration problem with the threshold for this population (defined as >1 
persons/room).  

Further research might seek to derive a more appropriate threshold within the New 
Zealand context using sensitivity, specificity, and receiver operating characteristic 
(ROC) analysis. While there was no significant asymmetry between discordant 
classifications of the CNOS and self-reported measures, agreement was poor (κ=0.38) 
with 26% of household having discordant classifications. 

Complete agreement in classification among the four measures occurred in only 54% 
of households, indicating that validity of some, if not all, of the considered crowding 
instruments are questionable in this population. In an attempt to assess the impact of 
self-reported crowding in households and the validity of the crowding indices, we 
related each measure against self-reported satisfaction with the home for meeting 
family needs.  

Respondents self-reporting crowding to at least some extent in their household were 
7.9 times as likely to be one unit (on the 5-point Likert scale) less satisfied than an 
uncrowded household. Furthermore, perception of crowding explained approximate 
8.5% of the variability in home satisfaction. Based on these statistics, and consistent 
with previous findings,21 we can conclude that crowding in a very important issue that 
confronts Pacific families and plays an important part in determining their satisfaction 
with the home. However, as 91.5% of the variance remained unexplained after 
accounting for household crowding, this analysis also suggests that there are other 
important factors besides crowding that determines satisfaction for Pacific families. 
These include factors related to housing cost, quality, dampness and insulation, and 
household’s poverty and cultural practices.21, 28 

A strong statistical relationship between crowding and satisfaction with home was 
demonstrated for all of the considered indices. However, each of the crowding indices 
produced substantially inferior results than those yielded by the self-reported 
perception of crowding for all the considered statistical entities measured (effect size, 
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BIC and pseudo r2). Of the indices, ACI yielded marginally superior statistical 
measures to either ECI or CNOS. 

Recognising ethnic differences in family composition, it might be opined that 
household crowding should be considered within each cultural context and that the 
indices fail in this population because overcrowding or multi-family households in 
Pacific communities can be a matter of custom or choice. However, this argument is 
rejected by some Pacific29 and other3,21 researchers who assert that crowding is more 
likely due to economic hardship than cultural preference.  

While the self-perception of household crowding was less than that measured by the 
three considered indices, 30% nonetheless reported crowding to be an issue to at least 
some extent for their home and of these 35% perceived crowding to be a major issue. 
The level of self-reported crowding identified as a problem in this study and the 
strong relationship between perceived crowding and reduced satisfaction of the home 
meeting the needs of the family, gives support to the belief that Pacific families resort 
to crowding through economic hardship rather than cultural preference.  

The Healthy Housing project commenced in the same year as the respondents were 
interviewed for this study.9 Although 37% of the study participants resided in state 
houses, and some were presumably eligible for this initiative, its impact was not 
apparent within our surveyed population. Self-reported levels of crowding for those 
living in state houses (33%) was significantly higher than those in their own houses 
(19%) or those privately renting their accommodation (23%), but less than those 
living in other situations (38%).  

Given the timing and broad focus of the Healthy Housing project, it would be unlikely 
for the effects of this project to be felt by our participants at that time. The next 
measurement wave of this PIF study (scheduled when the children are 6 years of age) 
will explicitly investigate whether respondents have benefited from this initiative. 
However, in terms of overcrowding, it appears that the initiative will miss a 
substantial yet relatively socially disadvantaged group who live in boarding or other 
circumstances. 

From October 2005, adjustments to the means-tested accommodation supplement 
benefit were made as part of the Government’s Working for Families initiative. 
Adjustments included raising the level of the supplement and expanding eligibility 
criteria in terms of location and income threshold to enable housing to be more 
affordable to more people on lower incomes.30 This increased assistance is likely to 
provide greater choice within the housing market to families living in crowded homes.  

Pacific families interviewed within the next measurement wave will also be asked 
whether they have been directly advantaged by this new supplement and whether it 
has alleviated the problem of crowding. 

Crowding is an issue for Pacific people resident in New Zealand and crowded housing 
is one of the major concerns of policy-makers and authorities on housing. However, 
there is no one international standard definition of crowding and there is considerable 
discordance between routinely used crowding indices.  

The concept of crowding can be culturally dependent and data used to calculate 
crowding indices may be under-reported as households that are most crowded may 
also be the most reluctant to fully disclose their living arrangements to authorities.11 
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For example, households that contain overstayers, or illegal immigrants, or that fear 
that if they disclose the full household size their benefit entitlements will be affected, 
may not list all household members. Moreover, households might contain extra 
people such as malo (guests) who are considered temporarily resident, although 
domicile for weeks or months, and while not household members, their presence still 
constitutes crowding.21  

The indices are further limited by the fact they do not account for the physical 
condition, size, or other aspects of the physical characteristics of the house and how it 
is used. 

Of the routinely used indices, the ACI appeared marginally better than either CNOS 
or ECI. The sensitivity and specificity of the ACI may be improved by further 
research into identifying a threshold that better discriminates between crowding and 
uncrowded households. The frequently adopted ECI does relatively poorly in this 
population. As this index is commonly used by national and local health and housing 
agencies, this may have profound public health and policy consequences for this 
Pacific Island population and other ethnic groups domicile in New Zealand. 

Self-reported perception of crowding appears to have the greatest validity in this 
study. Arguably, the self-reported perception is also the most robust of the measures 
presented as it is able to reflect the values of the communities measured rather than 
impose a rigid standard determined from a different country or cultural group.  

Further research using a range of qualitative and quantitative methodologies are 
vitally important in providing indepth understanding of what crowding means to 
Pacific families resident in New Zealand, and the reasons that govern crowding. Well-
conducted qualitative research is essential for providing this understanding free from 
the cultural preconceptions or assumptions inherent in some of the current indices, 
such as bedroom sleeping; a perspective already recognised and adopted by some 
researcher investigating housing policy, poverty and culture among Pacific peoples in 
Auckland.21  

Together with quantitative research methods, qualitative methods can lead to deeper 
understandings of the definition of crowding, its determinants, and enable the links 
between crowding and well-being to be meaningfully elucidated within an appropriate 
context. Only with this appropriate and accurate information can policymakers fully 
understand the magnitude and implications of crowding in Pacific families, and 
effectively instigate measures that will counter or reduce this phenomenon and all its 
associated negative consequences. 
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Endotoxin and indoor allergen levels in kindergartens and 
daycare centres in Wellington, New Zealand 

Karen Oldfield, Rob Siebers, Julian Crane 

Abstract 

Aims A large majority of children in New Zealand attend daycare centres and 
kindergartens early in life. Overseas studies have demonstrated a possible protective 
effect of daycare attendance against asthma and allergy later in life. One hypothesised 
agent for this protection is high levels of endotoxin, which have not previously been 
measured in New Zealand childcare facilities. The purpose of this study was to 
measure endotoxin and indoor allergens in kindergartens and daycare centres in the 
Wellington region. 

Methods Dust samples were collected from 18 kindergartens and 18 daycare centres 
and analysed for endotoxin by the kinetic limulus amebocyte lysate assay and for 
indoor allergens by double monoclonal/polyclonal antibody ELISA. 

Results The geometric mean level (95% CI) was 29,206 EU/g (19,410–43,950) for 
endotoxin, 0.25 µg/g (0.04–2.28) for Der p 1, 1.24 µg/g (0.80–1.90) for Fel d 1, 0.43 
µg/g (0.26–0.71) for Can f 1, and 0.028 µg/g (0.020–0.039) for Bla g 2. 

Conclusions Endotoxin levels in daycare centres and kindergartens in Wellington, 
New Zealand are similar to domestic dwellings in Wellington, however indoor 
allergen levels are much lower. The low indoor allergens in the daycare centres and 
kindergartens are unlikely to be problematic for sensitised infants, although some 
individual childcare facilities had very high Der p 1 levels. 

In New Zealand, a large majority of children attend daycare centres and kindergartens 
early in life. New Zealand statistics in 1996 show that 93.4% of 4-year-old children 
are involved in some form of early education.1 This is often due to the work 
commitments of the parents or guardians of the children.  

Recent studies have shown that children who attend daycare centres may be protected 
from asthma and atopy later in life.2,3 Celédon et al followed 453 children from birth 
to 6 years and found that daycare attendance decreased the prevalence of wheezing at 
age 6 years.2 This was only associated with daycare in the first 6 months of life. If the 
child had a maternal history of asthma, no significant protection was found. The 
authors hypothesised those infants in daycare had an increased exposure to infectious 
illnesses, thus leading to a decreased incidence of atopy and asthma later in life.  

In Tucson, USA, Ball et al followed 1035 children and studied the relationship 
between asthma and daycare attendance.3 They found that children who attended 
daycare in the first 6 months of life had a decreased prevalence of wheeze at age 6 
years, especially those with an increased number of older siblings. This study elicited 
an important finding that, at age 2, there were many children who wheeze when 
attending daycare centres. However, this was not always because of asthma. Instead it 
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was attributed to the many infectious respiratory infections that children of that age 
are exposed to. 

One hypothesised protective agent that is thought to cause a decrease in atopy and 
asthma if exposed to it early in life is endotoxin. Endotoxin is a lipopolysaccharide 
that is found in the cell walls of Gram-negative bacteria and is able to modulate the 
immune system strongly,4 favouring the Th1 immune response that produces 
cytokines IL-12 and IF-g. These cytokines, in turn, down-regulate the Th2 immune 
response that is thought to be responsible for asthma and atopy. This concept (the 
hygiene hypothesis) proposes that the increase in allergic disease is a result of 
decreased exposure to microbes in the environment.5 

To our knowledge there has only been one study that examined levels of endotoxin in 
childcare centres and schools. A study in San Paolo, Brazil found that daycare centres 
and preschools had higher levels of endotoxin in comparison to elementary schools as 
well as all these sites studied having a significantly greater amount of endotoxin than 
local homes.6 

Whilst early childhood exposure to high levels of endotoxin is thought to be 
protective against the later development of atopy and asthma in children, high levels 
of indoor allergens, such as those from house dust mites and animals, when found 
together with high levels of endotoxin, are able to exacerbate asthma symptoms.7,8 It 
is therefore important to examine levels of these indoor biocontaminents in the 
daycare environment as high levels may exacerbate symptoms in sensitised children. 

As levels of endotoxin in New Zealand daycare centres or kindergartens have not 
previously been determined—and there has been only one study that examined levels 
of Der p 1 in childcare centres in New Zealand,9 but not of other indoor allergens—
we measured levels of endotoxin and Der p 1 (house dust mite), Fel d 1 (cat), Can f 1 
(dog), and Bla g 2 (cockroach) indoor allergens in daycare centres and kindergartens 
in the Wellington region and compared these to previously measured levels in 
Wellington homes.  

We hypothesised that there would be higher levels of endotoxin in daycare centres, 
due to the increased amount of nappy changing in children under the age of 3—as was 
originally proposed by Russo et al.6 

Methods 

Twenty kindergartens identified in the Wellington city region were contacted by phone and asked to 
participate in the study, which involved a visit from the researcher with collection of dust samples and 
answering a simple questionnaire. Eighteen of the kindergartens contacted agreed to participate. Due to 
the high numbers of daycare centres in the region (120), 36 were randomly selected through random 
number generation and then contacted by phone. Eighteen of these agreed to participate in the study. 
The age range of children at the kindergartens was 3–5 years and the age range for children at daycare 
centres was 0–6 years.  

At the visit, the head teacher or manager was asked a series of questions about the building (building 
characteristics, floor coverings, cleaning habits, heating type, damp and mould, bedding and location, 
shoes and pets) and its population (number of children enrolled, age-range, adults present, and number 
of children less than 3 years old. 

Dust samples were collected from both high-use areas and sleeping areas. On floors covered with mats 

or carpets, a 1 m
2

 area was selected and dust collected with an 1100W Hitachi vacuum cleaner (Hitachi 
Ltd., Singapore) for 1 minute in a nylon dust sock placed over the vacuum cleaner head.  
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For smooth floors, a 2 m
2

 area was selected and vacuumed for 2 minutes. Dust samples were sifted 

through a 425 µm steel mesh sieve; total dust weight recorded, and stored at –20°C until analysis.  

For endotoxin levels, 200 mg of sifted dust was extracted with 5 ml of endotoxin-free water containing 
0.05% Tween 20, shaken for 30 minutes at 250 rpm at room temperature and then centrifuged for 10 
minutes at 1000g.  

Aliquots of supernatants were stored in endotoxin-free glass tubes at –20°
 until analysis. Endotoxin 

activity was measured by a kinetic amebocyte lysate assay on 1:500 dilutions of the supernatants 
(BioWhittaker Inc., Walkersville, MD, USA) and analysed by four-parameter curve fitting.  

For indoor allergen levels, 100 mg of sifted dust was extracted with 1 ml of phosphate-buffered saline 
for 30 minutes at room temperature, centrifuged for 10 minutes at 3,000g and supernatants stored at –

4°C. Der p 1 and Fel d 1 were measured by double monoclonal ELISAs, and Can f 1 and Bla g 2 by 
monoclonal/polyclonal antibody ELISA (Indoor Biotechnologies, Cardiff, UK).  

Our research group has used these analytical methods for the last decade and between-batch precision 
for endotoxin and allergens are about 20% and 10% respectively.10,11 

As endotoxin and indoor allergen data were skewed, they were log-transformed and results expressed 
as geometric means with 95% CI as in previous studies from our research group.9-11 Differences 
between types of childcare centres and measured parameters were analysed by two-tailed Student t-test. 
Statistical significance was set at the p<0.05 level. Due to the relatively small study size we did not 
conduct multivariate analyses. 

The Central Regional Ethics Committee approved the study and informed written consent was obtained 
from all participating childcare centres. 

Results 

On average there were 39 (range 25–45) children per session in kindergartens, and 25 
(range 16–50) children per session in daycare centres. In daycare centres there were 
on average 12 (range 2–23) children per session under the age of 3 years. 

Of the buildings visited, 35 were wooden and 1 was brick; 35 centres had carpet or 
mats on their floor, while 1 had a wooden floor. There were 9 synthetic carpets, 16 
wool carpets, and 6 mixed carpets (carpet type was unknown in 3 centres).  

Twenty-six centres had pets that were kept in cages, and 25 reported that they 
commonly had cats coming onto the property. All centres were cleaned daily. This 
involved mopping and vacuuming the entire area used by the children. 

All 60 dust samples collected were analysed for endotoxin and 57 samples were 
analysed for indoor allergens (3 samples had sufficient dust only for endotoxin 
determination). Table 1 shows the results for endotoxin and indoor allergen levels. 

 

Table 1. Endotoxin and indoor allergens in kindergartens and daycare centres in 
the Wellington region (n=36) 
 

Allergen Geometric mean Range of values 95% CI 
Der p 1 µg/g  
Fel d 1 µg/g  
Can f 1 µg/g  
Bla g 2 µg/g 
Endotoxin EU/g 

0.25 
1.24 
0.43 
0.028 
29,206 

0.01–103.8 
0.06–13.9 
0.01–4.09 
0.006–0.203 
2364–1,398,709 

0.04–2.28 
0.80–1.90 
0.26–0.71 
0.020–0.039 
19,410–43,950 

 

There was no significant difference in endotoxin levels between kindergartens and the 
other daycare centres (p=0.38), nor for Fel d 1 (p=0.35), Can f 1 (p=0.51), or Bla g 2 



 

 
NZMJ 26 January 2007, Vol 120 No 1248 Page 78 of 118 
URL: http://www.nzma.org.nz/journal/120-1248/2385/ © NZMA 

 

(p=0.78). However, there were significant differences in Der p 1 with daycare centres 
having higher Der p 1 levels than kindergartens; geometric means were 0.30 µg/g 
(95% CI: 0.09–2.33) and 0.03 µg /g (95% CI: 0.008–0.22) respectively; p=0.0055). 

Discussion 

This study found that levels of endotoxin in kindergartens and daycare centres are of 
similar levels to those found in Wellington homes.10 Wickens et al studied 77 
Wellington homes in New Zealand where the geometric mean floor endotoxin was 
22,700 EU/g, comparable with a geometric mean of 29,206 EU/g in this study.  

Our results differ from Brazil, where the endotoxin levels (EU/g) in daycare centres 
and preschools were three-fold higher than in local homes.6 However, this comparison 
with Brazil must be treated with caution as extraction and analytical methods were 
different from the current study and may also be due to batch differences in LAL 
reagents.12  

Endotoxin is though to be protective for the development of atopy and asthma if 
children are exposed in the first year of life.4 This is one of the reasons why 
attendance at daycare centres may be protective against atopy and asthma. However, 
our study shows that there is little difference in endotoxin levels between daycare 
centres and kindergartens, and homes in New Zealand, unlike Brazil. Also, a previous 
study in New Zealand has shown that daycare attendance is not protective for the 
development of asthma.13 However, exposure to higher endotoxin levels than found in 
our study early in life could be protective against the development of asthma and 
atopy in childhood. 

Exposure to high endotoxin in infancy leads to increased wheezing in childhood14 and 
also causes wheezing in house dust mite sensitised asthmatics.15 Thus, the levels of 
endotoxin in our study may be of relevance to wheezing in children attending 
kindergartens and child-care centres. Wheezing is a hallmark of asthma and New 
Zealand has a high prevalence of asthma. 

Indoor allergens levels in kindergartens and daycare centres were much lower than in 
Wellington homes.11 We have previously measured Der p 1 from carpets in 
Wellington homes with a geometric mean of 25.5 µg/g.11 This is much higher than the 
levels found in kindergartens and daycare centres, where the levels were 0.03 µg/g 
and 0.30 µg/g respectively. These results are similar to those found in public places in 
New Zealand results.9 In that study, 17 childcare centres were included where the 
geometric mean of Der p 1 was 0.22 µg/g. In comparison, geometric Der p 1 levels in 
daycare centres and preschools in Brazil were much higher at 2.6 µg/g and 6.3 µg/g 
respectively.6 

It is important to note that in some of the daycare centres and kindergartens in our 
study there were high levels of Der p 1, with the highest recorded level of 103.8 µg/g. 
Der p 1 levels greater than 10 µg/g can exacerbate symptoms in atopic patients,8 thus 
in these childcare centres an increase in the occurrence of symptoms in house dust 
mite sensitised children may be expected. 

The geometric mean of Fel d 1 (1.24 µg/g) found in kindergartens and childcare 
centres is lower than the proposed exacerbation threshold of 8 µg/g.8 In one study, 
levels found in 224 Wellington homes varied between those with or without cats 
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present.7 However, in those homes with a cat (40.8 µg/g) and those without (3.3 
µg/g), Fel d 1 levels were higher than in kindergartens and daycare centres.  

In another study we found that Fel d 1 levels in public places were lower than in 
homes, equal to those found in our study.16 Cat allergen is most likely transferred into 
places such as kindergartens on the clothes of children who own pets,17 but it also 
important to note that 25 of the centres in our study reported that they had cats 
straying onto the property, which may account for some of the higher levels found 
(highest: 13.9 µg/g). 

The Can f 1 and Bla g 2 levels in kindergartens and daycare centres (geometric 
means: 0.43 µg/g and 0.028 µg/g respectively) are similar to levels found in a study of 
Tokelauan family homes in Wellington, New Zealand.18 In that study geometric mean 
levels of Can f 1 and Bla g 2 were 0.62 µg/g and 0.03 µg/g respectively.16  

The low levels of indoor allergens found in the kindergartens and daycare centres may 
be attributed to the rigorous daily cleaning regime that the centres undergo. Each 
centre was mopped and vacuumed at least one a day, with some also being cleaned in 
the weekend. A previous study found that daily vacuuming for five weeks 
consecutively reduces Der p 1 in carpet dust samples by about 60% and returns to 
initial levels when switched to weekly vacuuming.19 

Study limitations include the small number of kindergarten and daycare centres in the 
study, which may not be representative of all childcare facilities in New Zealand. For 
instance, domestic Der p 1 levels are about four-fold lower in Dunedin than in 
Wellington.20 Also, only a small area was sampled for endotoxin and indoor allergens. 
However, we have previously shown that a central area is representative for the whole 
room for Der p 1 and Fel d 1.21 

In conclusion, daycare centres and kindergartens in the Wellington region have 
similar levels of endotoxin as homes in the region, and much lower levels of indoor 
allergens. However, due to similar levels of endotoxin in daycare centres and 
domestic dwellings in Wellington, it would be interesting to see if higher levels of 
endotoxin would be protective against the development of atopy and asthma later in 
life, as has been shown in overseas studies.  

Another implication is that those children who are already sensitised to allergens 
before attending a daycare centre or kindergarten are unlikely to be at risk from 
exacerbation of symptoms, except in some centres where there were high levels of 
Der p 1 and Fel d 1. 
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Colchicine overdose: the devil is in the detail 

Vikram Jayaprakash, Gillian Ansell, David Galler 

“No other pain is more severe than this, not iron screws, nor cords, not the wound of a dagger, nor 
burning fire” (Aretaeus: 2nd century Greek physician describing gout) 

Abstract 

Colchicine, a highly poisonous alkaloid, is a commonly used treatment for gout, 
Beçhet’s disease, and familial Mediterranean fever. Despite the knowledge of its side 
effects, the near universally fatal consequence of a significant overdose is commonly 
under-appreciated. In this report, we present a case series of 9 patients over the past 
15 years (from within the Auckland region of New Zealand) that have presented with 
a colchicine overdose. Surprisingly, a significant number were accidental overdoses 
and all cases, apart from one, resulted in death. We question the current knowledge 
base about the toxicity of this drug amongst prescribers, patients, and their families 
and its use in the treatment of acute gout. Given its extremely narrow therapeutic 
index, should the manner in which medical practitioners prescribe this drug be 
reassessed? 

Case report 

Day 1—A 39-year-old Samoan man was admitted to Middlemore Hospital’s 
Emergency Department (ED) 12 hours after an apparent accidental overdose of 
colchicine. He had a history of gout, and (over an 8–12 hour period) took 

approximately 30–40 × 600 µg of colchicine tablets and 8 × 50 mg of diclofenac 
tablets in an attempt to alleviate the symptoms of his acute attack. He initially 
presented to his GP with symptoms of abdominal pain and diarrhoea and was then 
referred to hospital. 

On presentation he had profuse non-bloody diarrhoea and was vomiting. He appeared 
extremely anxious but was fully conscious and alert. He was tachypnoeic with good 
gas exchange and clinically dehydrated. In the ED, he was aggressively resuscitated 
with intravenous fluids, and an attempt was made to prevent absorption of any 
residual drug. He was commenced on repeated doses of activated charcoal and an 
enteral purgative before being transferred to the Intensive Care Unit (ICU). Over the 
next 4 hours his breathing became more laboured; his gas exchange worsened, and he 
subsequently required respiratory support with facemask continuous positive airway 
pressure (CPAP).  

Day 2—The patient continued to deteriorate, his chest X-ray worsened (with changes 
consistent with an acute lung injury), and hence he was intubated and ventilated. 
During the course of the day, he became increasingly hypotensive despite aggressive 
fluid replacement, increasing doses of vasopressors, and inotropes. The clinical 
picture, confirmed by invasive monitoring (PICCO) and echocardiography, was 
initially of a low vascular resistance with a hyper dynamic myocardium.  
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Day 3—Despite continuous renal replacement therapy (sustained low efficiency 
dialysis) to correct his worsening metabolic status, he continued to deteriorate on all 
fronts (see Table 1).Profuse bleeding from the nose appeared, and he was given blood 
products including fresh frozen plasma, Vitamin K, and recombinant activated factor 
VII.  

Studies and case reports from the mid 1990s7 have suggested benefits in the use of 
colchicine-specific Fab (fragment antigen binding) fragments in the treatment of 
colchicine overdose, however despite an extensive literature search and a number of 
phone calls it appears that none are commercially available.  

Despite the most aggressive organ support he steadily and inexorably deteriorated and 
died.  

 

Table 1. Blood results 
 

Variables 
 

24 hours 
post OD 

36 hours 
post OD 

48 hours 
post OD 

60 hours 
post OD 

72 hours 
post OD 

80 hours 
post OD 

pH 
PO2 (kPa) 
PCO2 (kPa) 
BXS (mmol/L) 
Urea (mmol/L) 
Creatinine (µmol/l) 
K+ (mmol/L) 
ALP (u/L) 
ALT (u/L) 
Lactate (mmol/L) 
Hb (g/L) 

WBC (×109) 

Platelets (×109) 
INR 

7.38 
9.4 
4.4 
-5 
8.8 
165 
3.1 
150 
39 
2.0 
183 
15.5 
189 
1.2 

7.35 
10.8 
4.6 
-7 
8.4 
173 
4.1 
311 
67 
3.3 
172 
22.2 
148 
2.2 

7.27 
17.0 
4.5 
-11 
9.6 
220 
4.0 
475 
83 
8.2 
164 
18.4 
115 
2.2 

7.34 
10.0 
4.7 
-6 
3.2 
173 
3.6 
376 
937 
8.8 
110 
8.3 
65 
3.3 

7.03 
15.9 
7.8 
-15 
3.6 
227 
4.1 
280 

1059 
17.0 
70 
4.4 
94 
1.2 

7.18 
7.7 
5.9 
-11 
2.6 
172 
4.2 
497 

1492 
15.0 
78 
2.6 
90 
1.5 

OD=overdose (of colchicine). 

Summary of other colchicine overdose cases 

Patient 1 (KM)—A 15-year-old European female with a history of depression took a 
30 mg overdose of colchicines—her grandmother’s medications. She presented 22 
hours later with diarrhoea and vomiting. Despite aggressive attempts at 
decontamination she deteriorated requiring ventilation, inotropic support, and 
haemofiltration. She became increasingly unstable, profoundly coagulopathic, and 
died 52 hours post overdose. 

Patient 2 (LF)—A 56-year-old Samoan male presented 24 hours after an accidentally 
taking 24 mg of colchicine. He was admitted with symptoms of shortness of breath 
and diarrhoea. He was immediately commenced on charcoal. Over the course of his 
admission, he developed multi-organ failure with worsening hypoperfusion, hypoxia, 
and acidaemia. Despite aggressive support, he had an asystolic cardiac arrest and 
died. 

Patient 3 (TT)—A 59-year-old Tongan male with chronic renal impairment was 
admitted 18 hours after taking an accidental overdose of 18 mg of colchicine. On 
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arrival in the ED he had signs of severe poisoning with shock. Soon after admission, 
he developed dysrhythmias and had an asystolic cardiac arrest and died. 

Patient 4 (DH)—A 15-year-old European male was admitted 24 hours after taking an 
overdose of 18 mg of colchicine. He presented with diarrhoea and was 
haemodynamically unstable. Despite aggressive resuscitation he continued to 
deteriorate and developed multi-organ failure. He died 96 hours after ingestion. 

Patient 5 (JM)—A 78-year-old European male, with a history of chronic renal 
impairment and colchicine ingestion for gout, presented to hospital with a diagnosis 
of a right-sided bronchopneumonia. Over the course of his admission, he continued to 
deteriorate and became progressively unwell with generalised abdominal pain, 
confusion, and agitation. A diagnostic laparotomy was unremarkable. He was 
admitted to the ICU and required full multi-organ support. He became profoundly 
coagulopathic and developed a neutropaenia. He died 48 hours post admission. In the 
absence of a convincing reason for his progressive deterioration, an overdose of 
colchicine was a likely and significant contributor to his death. 

Patient 6 (AP)—A 19-year-old Māori male was admitted 48 hours after taking an 
unknown quantity of colchicine, non-steroidal anti-inflammatory drugs (NSAIDs), 
augmentin, and amoxycillin. He was seen in the Emergency Department where he 
presented with ongoing vomiting. He was discharged the following day but continued 
to vomit and have abdominal pain and diarrhoea. He was re-admitted 12 hours later 
with a reduced level of consciousness, severely hypotensive and in acute renal failure 
with a worsening acidaemia. He required intubation and ventilation, resuscitation with 
volume and inotropes, and renal replacement therapy. Despite aggressive organ 
support, the patient became asystolic and died 4 days after his overdose.  

Patient 7 (TT)—A 20-year-old Māori male took approximately 40 mg of his father’s 
colchicine following an argument with his family. He presented to his GP 12 hours 
later complaining of increasing abdominal pain and diarrhoea. He was subsequently 
transferred to the ED where he received activated charcoal. Over the course of the 
next 6 hours he became more tachypnoeic, hypoxic, tachycardic, hypotensive, and 
oliguric. He was electively intubated and required escalating doses of inotropes. He 
developed a profound coagulopathy and rapidly became unsupportable. He died 36 
hours after ingestion. 

Patient 8 (JH)—A 46-year-old European male presented 36 hours post a purposeful 
overdose of unknown quantities of colchicine, Naprosyn (naproxen), and allopurinol. 
He was initially hypotensive and had a slight metabolic acidosis both of which 
responded to fluid boluses. During the next 48 hours he required some inotropic 
support, which he was soon weaned off, and he made a good recovery with normal 
renal function and electrolytes.  
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Table 2: Summary of other colchicine overdose cases 
 

Variables Patient 1 Patient 2 
 

Patient 3 
 

Patient 4 Patient 5 
 

Patient 6 
 

Patient 7 
 

Patient 8 
 

Type of overdose 
(accidental/suicide) 

Suicide Accidental Accidental Suicide Accidental Suicide Suicide Suicide 

Quantity of 
colchicine (mg/kg) 
ingested 

0.53 0.19 0.18 0.36 Unknown Unknown Unknown Unknown 

Time interval 
between overdose 
and admission (hrs) 

22 26 18 24 Unclear 48 12 36 

Multi-organ failure? 
(Yes – Y; No – N) 

Y Y N Y Y Y Y N 

Respiratory support 
(Y/N) 

Y Y Y Y Y Y Y N 

Cardiovascular 
support  
(Y/N) 

Y Y N Y Y Y Y Y 

Renal support  
(Y/N) 

Y Y N N N N N N 

Time interval 
between overdose 
and outcome (hrs) 

52 118 29 120 48 84 36 N/A 

Outcome Death Death Death Death Death Death Death Survived 

 

Discussion 

Gout is a common form of acute arthritis; it is especially common amongst the Pacific 
(mostly Samoans, Tongans, Niueans, and Cook Islanders) and Māori population in 
New Zealand.  

Gout has been the target of several treatments. With the age of modern medicine came 
more effective treatments for gout, such as the drugs probenecid, allopurinol, steroids, 
and NSAIDs. Colchicine is the anti-gout agent in current use with the longest history. 

Colchicine was first used over 2000 years ago in the form of preparations of the 
meadow saffron Colchicium autumnale (see Figure 1). It is still thought to be one of 
the most effective treatments for the symptoms of gout. Indeed, throughout the years, 
many historians, physicians, and pharmacopeias have noted the beneficial effects of 
colchicum extracts for the treatment of gout2. 

The precise mechanism by which colchicine relieves the pain of gout is unknown. 
However, it is believed that the mechanism of pain relief involves colchicine’s major 
pharmacological action in binding to the microtubular protein tubulin. This resultant 
anti-mitotic activity inhibits amoeboid motility which in turn prevents macrophage 
and leukocyte migration and phagocytosis and this is thought to ameliorate the 
inflammation and pain of gout3. 
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Figure 1. Colchicium autumnale (meadow saffron) 
 

 

 

Microtubular function is also implicated in many other cellular functions including 
cell shape and division, as well as phagocytosis and motility. The affected cells arrest 
in the metaphase of cell division and thus those that show more mitotic activity are 
most affected and demonstrate toxic effects most quickly and profoundly. These 
include the gastrointestinal epithelial cells, hair follicles, and haematological stem 
cells. This helps to explain the various phases of colchicine toxicity (see table 3). 

 

Table 3. Symptoms and signs of colchicine toxicity 
 

Time post toxic dose Symptoms 

0–24 hours Abdominal pain, nausea, vomiting and diarrhoea. 
Tachypnoea 
Electrolyte imbalance and hypovolaemia 
Peripheral leukocytosis 

2–7 days Confusion and altered level of consciousness 
Bone marrow hypoplasia, profound leucopaenia, and thrombocytopaenia 
Cardiac dysrhythmias and cardiovascular collapse 
Respiratory distress and respiratory failure. 
Oliguria and acute renal failure 
Metabolic acidaemia 

Death 

Day 7> Rebound leucocytosis 
Transient alopecia 

 

Fatal poisoning has been reported after as little as 7 mg over 4 days whereas other 
patients have survived ingestions of up to 60 mg. Up to 80% of patients on colchicine 
actually have symptoms of gastrointestinal (GI) toxicity in therapeutic doses and this 
has been used as a titration end point for dosing in the past. 
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After ingestion, colchicine is rapidly absorbed from the GI tract. It has a large volume 
of distribution and binds significantly to plasma proteins and has rapid distribution. 
Thus, haemodialysis and haemoperfusion are ineffective therapies in overdose. 

Renal clearance accounts for only 10–20% of its excretion with the majority of the 
drug undergoing first pass metabolism and primary deacetylation. The metabolites 
then undergo widespread enterohepatic recirculation before being excreted in bile and 
faeces. There is therefore a role for repeat dose activated charcoal in the management 
of the acute presentation of colchicine poisoning. The removal of even a small amount 
from the GI tract can make a difference to prognosis.  

If the patient has liver disease then a larger proportion will be excreted via the 
kidneys. Thus the potential for toxicity is greatly increased in the case of renal and 
liver dysfunction.  

The treatment options for accidental or deliberate overdose of colchicine remain 
limited. Those who present with a delay after ingestion, and those with pre-existing 
renal or hepatic dysfunction are at higher risk of toxicity. Decontamination and 
supportive care are the main readily available treatment arms. 

There has been recent interest in colchicines-specific Fab fragments7 which have been 
used with success in animal models of colchicine poisoning as well as in one case of 
colchicine overdose in a patient in France. Of all the treatments Fab fragments seems 
to hold the best hope for successful treatment of this otherwise universally fatal 
overdose. 

The cases above clearly illustrate the consequences associated with a toxic dose of 
colchicine; both in its cost of life and also in financial terms. We feel that there are 
several issues pertaining to the use and prescription of colchicine.  

This drug has a narrow therapeutic index and severely toxic side effects. Indeed, in 
significant overdose, death is nearly universal. It is very difficult to predict a safe dose 
or even a toxic dose of this drug, and when taken in overdose there is no specific 
antidote currently available. 

How effective is this medication compared to existing medications? 

Colchicine has been in use since the age of the Roman Empire, and although the 
benefits of the drug have been well documented, there has still been no study 
comparing the benefit of colchicine in comparison to any other treatment for gout.8  

Ahern et al did, however, manage to compare the effects of colchicine versus placebo 
in a double-blinded controlled study.1 Whilst this confirmed a symptomatic benefit in 
the use of colchicine compared to placebo (>50% had symptomatic improvement); 
they did raise some issues with regards to the toxic effects of this drug. The only side 
effects that were described were diarrhoea and vomiting, and these were present in all 
of the patients in the treatment arm of the study.  

There was no mention of the average dose of colchicine required to treat the 
symptoms; but in all these patients, diarrhoea, and vomiting occurred after a mean 
dose of 6.7 mg (within the first 12–36 hours). In fact, 91% of the patients taking 
colchicine had symptoms of diarrhoea and vomiting before getting any symptomatic 
benefit for their gout. This raises the further issue of the cost-benefit ratio in the use of 
colchicine. 
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Advice on the dangers of colchicine varies from one source to the next. Until recently, 
there was no maximum dose of colchicine stated in the approved dosage guidelines. 
There have been published cases of death occurring after colchicines doses as little as 
6 or 7 mg.4 In response, maximum recommended doses have been reduced to 6 mg (in 
New Zealand) and 10 mg (in the United Kingdom), respectively.5 .  

Medsafe, New Zealand’s drug safety agency, recently updated their guidelines (see 
Table 4) for the prescription of colchicine.9 In doing so, they have clarified changes in 
colchicine usage advice. Specifically, its role in the treatment hierarchy of gout 
management and maximum dosing with appropriate allowances made for age, weight, 
and other compounding illnesses.  

However the risk of death in taking a significant overdose is not in our view 
sufficiently highlighted in advice by Medsafe and elsewhere.  

 

Table 4. Medsafe guidelines for prescription of colchicine 
 

• Limit colchicine to second-line therapy 

• Colchicine should not be used unless NSAIDs are contraindicated; have low 
efficacy, or have unacceptable side effects 

• Colchicine should no longer be taken “until symptoms of GI upset subside” 

• Increase dose interval to 6 hourly (from 2–3 hourly) 

• Reduce maximum dose in the first 24 hours to 2.5 mg 

• Reduce maximum cumulative dose to 6mg over 4 days (3 mg in elderly) 

• Reduce dose in hepatic / renal dysfunction; elderly and low weight states 

 

In current practice, any medical practitioner can prescribe colchicines, and in New 
Zealand there are currently no limits to the amount that can be dispensed at any one 
time. An argument can be made to restrict its prescribing to a specialist-only 
approach, however this would raise problems of access.  

An alternative approach might be to limiting the amount prescribed and dispensed at 
one time. In the United Kingdom, pharmacists are only able to dispense a maximum 
of 6 mg per prescription. This may limit the possibilities for overdose, especially 
accidental overdose. 

In our view, prescribers, patients, and their families are not aware of the dangers of 
this drug in overdose. Whilst this remains the case, changes to current practice are 
necessary. Furthermore, appropriate patient education in the use of colchicine is vital.  

A surprisingly large number of our cases were as a consequence of an accidental 
overdose. This may illustrate not only a poor understanding of how the drug should be 
used but also a lack of awareness of the side-effects and the consequences of taking 
too many tablets. This reflects poorly on the medical profession.  

In all cases where the overdose was accidental, the patients concerned were of Pacific 
Island or Māori origin. This reflects the more generic underlying problem of what we 
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tell our patients and what they understand. And the presence of language barriers and 
cultural differences make this all the more difficult.  

Given that there are other therapeutic options available in the treatment of an acute 
attack of gout and that colchicine is highly toxic in overdose with a high mortality, it 
is important for us to consider whether we can continue to justify the use of colchicine 
as a treatment modality.  

Colchicine cannot cure gout. It only prevents the leucocytes from functioning; 
breaking the cycle of ingestion, destruction, release, and inflammation. The Greek 
physicians using the raw plant material had to guess the correct dose. They did not 
know why the Colchicum treatment worked, only that the patient would either feel 
better or die.  

In this age of evidence-based medicine, in an age where medical professionals are 
held accountable for their decisions, we ask if colchicine was only discovered today, 
would it ever be licensed? 
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Benign papillary mesothelioma of the peritoneum in 
association with gastric adenocarcinoma 

Ashish Gupta, Roberta Dionello, Marc Winslet, Paul Tadrous 

A case of benign papillary mesothelioma of the peritoneum found incidentally during 
surgery for gastric adenocarcinoma is reported. It is a rare neoplasm of the peritoneum 
characterised by its indolent course with histological findings of minimal or no 
nuclear atypia and is diagnosed in most cases incidentally during surgical exploration 
for other procedures.  

Most cases have been reported in females.1 It can be challanging for the operating 
surgeon to distinguish such lesions from metastatic carcinoma in presence of a proven 
intra-abdominal malignancy unless the presence of mesothelial cells in a frozen 
section intraoperatively can be demonstrated.  

This case stresses the importance for the pathologist and the surgeon to be aware of 
these lesions to avoid over-diagnosing carcinoma and malignant mesothelioma. 

Case report 

A 76-year-old man was diagnosed to have a gastric adenocarcinoma on endoscopy. A 
preoperative CT scan of his chest, abdomen, and pelvis for staging was normal. 
During a proximal gastrectomy for gastric adenocarcinoma he was found to have six 
small deposits of less than a centimetre each on the free edge of the omentum. These 
deposits were pink in colour with soft fleshy consistency. They looked like ‘sea 
anemones’ and were compatible with metastases. 

A frozen section was undertaken which suggested a benign aetiology. Three of the 
lesions were sent to histopathology. The patient underwent the rest of the procedure 
successfully and his postoperative hospital stay remained uneventful. The resected 
gastric lesion was staged T3 N0 Mx. 

The histology of the lesion submitted for frozen section showed an obvious papillary 
architecture with loose stroma lined by a single layer of bland cells with mild 
anisonucleosis but well-preserved polarity and no mitoses. Review of the patient’s 
original biopsy of adenocarcinoma showed markedly different features of cytological 
atypia and architecture of invasive adenocarcinoma with a desmoplastic stroma.  

On the basis of these findings, an intraoperative diagnosis of ‘some form of papillary 
mesothelial hyperplasia—not carcinoma’ was rendered. In view of the unusual nature 
of the lesion, biopsies of two of the other similar but separate lesions were undertaken 
for more comprehensive analysis after fixation and paraffin-embedding. 

All three lesions showed similar histology. A pathological review identified them as 
benign papillary mesotheliomas.2 The morphological features are typified by the 
lesions in this case (see Figure 1) with loose connective tissue cores containing sparse 
lymphocytes lined by a single layer of mesothelial cells.  
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The mesothelial cells are typified by eosinophilic cytoplasm with a prominent 
microvillous brush border and basal vacoules. There are no mitoses and nuclear 
features are bland with oval contour and inconspicuous nucleoli. 

 

Figure 1. Benign papillary mesothelioma 
 

 
The main figure (lower half) shows a micrograph (×400 original magnification) of the lesion showing a 
single layer of bland cuboidal mesothelial cells lining a loose stroma with a sparse lymphocytic 
infiltrate.  

Inset top left shows a low power image of the whole lesion (scale bar = 5 mm) demonstrating the 
obvious filiform papillomatous architecture.  

Inset top right shows a closer view of the central frond of the micrograph to demonstrate the thick 
microvillous brush border (BB) and basal vacuoles (BV) that characterise the mesothelial lining of 
these lesions. 
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Discussion 

These mesothelial lesions are rare, especially if multiple and they usually are an 
incidental finding at operation or autopsy. A review by Goepel from the files at 
Sheffield revealed only six cases over a 20-year period.3 Of these six cases, none were 
known to present with an intra-abdominal malignancy, the tumours ranged from 6 
mm to 6 cm in maximum extent (the largest presented as an acute abdomen due to 
torsion of the lesion) and the patients (both male and female and of various 
occupations) ranged from 44 to 84 years old. Most multifocal tumours are said to 
arise in women.1 

There has been a suggestion that these lesions are related to papillary mesothelial 
hyperplasia. However a relation to adenomatoid tumour has also been suggested on 
the basis that the basal vacuoles of papillary mesothelioma (that actually lie in-
between mesothelial cells as seen by ulstrastructural analysis) are similar to the 
‘secondary channels’ described in adenomatoid tumour.3 

It is important for the pathologist and surgeon to be aware of these lesions to avoid 
over-diagnosing carcinoma (especially papillary carcinoma of the peritoneum and 
female genital tract) and malignant mesothelioma. In benign papillary mesothelioma 
there is no association with asbestos exposure, no invasive architecture, no cytological 
features of malignancy, no mitotic activity and the lesions are thought to be 
completely benign.  

Psammoma bodies are not usually found and the loose—almost myxoid—quality of 
the stroma should not be mistaken for the mucin of an adenocarcinoma. Apart from 
re-naming these lesions as ‘well-differentiated papillary mesothelioma’ modern 
reference texts add little to the above information other than to point out rare cases 
that occurred in non-peritoneal sites and to suggest that rare instances of multiple 
lesions in women may demonstrate aggressive behaviour if any of the lesions show 
atypical histological features.4 

This case was unusual in that not only did the patient have a proven intra-abdominal 
malignancy—thereby raising the spectre of peritoneal metastases necessitating frozen 
section diagnosis—but also multiple lesions were present in a male patient. When 
undertaking preoperative staging by laparoscopy, a biopsy is mandatory in such 
circumstances, to ensure a potentially curative lesion is not erroneously classified as 
metastatic. 
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Five cases of thoracoplasty and excision of ribs (continued) 

This extract comes from “A Series of Surgical Cases, Auckland Hospital” by 

Dr Gillon, which was published in the N Z Med J 1907;5(22):7–12. 

CASE 2. (Fig. III). J.W., male, aet 19, weight 7 stone 12lbs. Transferred from 
Medical side to my care 23-10-06, with Empyema. 

24-10-06. Resection of portion of three inches of 7th rib, drainage tube inserted only 
just inside chest wall. He recovered without a bad symptom. Discharged 19-1-06. 
Weight 9 stone 1lb. 

  

Fig. III. J. W. Fig. IV. P .R.  
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CASE 3. Baby S. aet. two years, male. Admitted 31-1-07, One inch of 6th rib had 
been removed in Adelaide a month before for Empyema. On admission 3-2-07, 
wound closed, but pus evidently present.. 6-2-07, resection of four inches of 5th and 
6th ribs. Drainage improving. Pulse was 196 and respiration 72. Had highly septic 
temperature on admission, becoming lower now. 

Pulse 128, respiration 32. 

Sister Gill and Charge Nurse Reynolds gave great attention to this case. 

CASE 4. (Fig. IV). P. R., male, aet. 27. Admitted into Rawlingstone 30-1-06. He had 
been operated upon for pleurisy, tapping—six months ago, soon afterwards one inch 
of the 5th rib near the nipple was excised by one doctor, and a few weeks afterwards a 
counter opening was made by two other doctors, and two inches of the 8th rib behind 
removed. 

He got no better and was sent to me 30-1-06. Height, 6ft., weight, 7 stone 6lbs. I 
removed three and a half and five inches of 6th, 7th and 8th ribs behind. Discharged 
cured 27-3-06. Weight 11 stone 6lbs. 

CASE 5. J.M, male, aet. 27. This case was operated on by me when I was practising 
in Macquarie Street, Sydney, in 1897. 

Portions of 2nd to 8th ribs were removed. It was four months before his wounds 
healed up soundly, and a year afterwards he developed some lateral curvature of the 
spine, otherwise quite healthy. 
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Tularaemic cervical lymphadenopathy  

Oguz Karabay, Fahrettin Yilmaz, Saban Gurcan, Nadir Goksugur 

A 38-year-old previously healthy man presented with fever (39.1°C), fatigue, and 
weakness. He had suffered sore throat, neck pain, and cervical lymphadenopathy for 
10 days (Figure 1). Before admission to our clinic, he had received cefuroxime axetil 

2×500 mg PO 10 days for treatment of a painful cervical mass, however there was no 
improvement. 

 

Figure 1. Cervical lymphadenopathy Figure 2. Suppuration of the cervical 
mass 

 

 

 

Physical examination revealed painful right cervical lymphadenopathy. Laboratory 
tests revealed a WBC count of 12,000/mm3 (65 % neutrophils, 30% lymphocytes, 2% 
eosinophils, and 3% monocytes) and the erythrocyte sedimentation rate was 93 mm/h. 
The microagglutination test was positive for antibody of Francisella tularensis at 
1/640 titres.  

Thereafter, we started gentamicin 5 mg/kg /day IM for a 10-day period. The patient’s 
sore throat improved with this therapy, and the cervical lymphadenopathy 
spontaneously suppurated (Figure 2). 

Discussion 

Tularaemia, sometimes known as rabbit fever, is a zoonotic bacterial disease caused 
by the facultative intracellular, gram-negative bacterium Francisella tularensis that 
multiplies within macrophages.  
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F. tularensis, infects humans by direct contact with infected rodents (e.g. squirrels, 
voles, rabbits, and muskrats), aerogenic exposure, ingestion of contaminated food or 
water, or by arthropod bites (e.g. ticks, mosquitos, and deer flies acting as vectors of 
the disease).1  

Although person-to-person transmission does not occur with F. tularensis, the 
organism is extremely infectious, with as few as 10–50 inhaled organisms producing 
disease. It is therefore an organism that can infect laboratory technicians working with 
the organism, and it is a potential biological weapon.1  

Tularaemia occurs endemically in most countries of the Northern Hemisphere, within 
a range of 30 to 71 degrees latitude.2 The worldwide incidence of tularaemia is not 
known, and the disease is probably greatly under-recognised and under-reported.1 

F. tularensis can infect humans through the skin, mucous membranes, gastrointestinal 
tract, and lungs. The major target organs are the lymph nodes, lungs and pleura, 
spleen, liver, and kidney. Bacilli inoculated into skin or mucous membranes multiply, 
spread to regional lymph nodes, then may disseminate to organs throughout the 
body.1,3  

Tularaemia is divided into six clinical (ulceroglandular, glandular, oculoglandular , 
oropharyngeal, pneumonic, and typhoidal) forms. These forms of tularaemia in 
humans largely depend on the infectious route. For example, ulceroglandular 
tularaemia is most frequently caused by vector-borne transmission and oropharyngeal 
tularaemia is contracted by ingestion of contaminated food or water.3  

In Turkey, where this case occurred, the oropharyngeal form of the disease is the most 
common, in contrast to most European countries and the United States where the 
ulceroglandular form is more prominent.3 Illness usually begins 3 to 5 days after 

inoculation, with fever (38°C–40°C), generalised body aches, headache, chills, and 
malaise.4 In oropharyngeal tularaemia, the primary ulcer is localised in the mouth, and 
lymph nodes of the neck region are enlarged. If appropriate treatment is not afforded 
in time (<2 weeks after onset of disease), the risk of abscess development will be 
>20%.2 

Extreme caution should be maintained when handling infected tissues or culture 
media, and bacterial cultures should be handled in a biosafety Level 3 facility.5 
Serology is most commonly used for diagnosis. Most laboratories use tube 
agglutination or microagglutination tests that detect combined immunoglobulin M and 
immunoglobulin G. A four-fold change in titre between acute and convalescent serum 
specimens, or a single titre of at least 1:160 for tube agglutination, or 1:128 for 
microagglutination is diagnostic for F. tularensis infection.1–2 

Therapy against tularaemia has consisted of aminoglycosides (streptomycin is 
considered the drug of choice), tetracycline, quinolones, and (in the early days) 
chloramphenicol. Betalactams, macrolides, lincosamides, and cotrimoxazole are not 
reliable for treatment of tularaemia.1–2  

Treated tularaemia has a mortality rate of less than 1%. Lifelong immunity is usually 
conferred after infection.4  
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Occluded coronary arteries 

Optimal treatment for patients who have acute myocardial infarction with ST-segment 
elevation includes early reperfusion with primary percutaneous coronary intervention 
(PCI) or thrombolytic therapy. However, for various reasons about a third of such 
patients miss out on these treatments. The question arises—would this group benefit 
from PCI within the next 4 weeks? 

In this study, 2166 such patients were randomised to either routine PCI and stenting 
with optimal medical therapy, or were assigned to optimal medical therapy alone. And 
the results of this international study (which included some New Zealand subjects) 
were a little surprising—PCI did not reduce the occurrence of death, reinfarction, or 
heart failure during 4 years of follow-up. 

N Engl J Med 2006;355:2395–407 

 

Tennis elbow 

Tennis elbow is considered to be an overload injury, which occurs after minor and 
often unrecognised trauma to the proximal insertion of the extensor muscles of the 
forearm. 

Treatments available, other than cessation of tennis, include simple analgesics, 
corticosteroid injections, physiotherapy, elbow supports, acupuncture, surgery and 
shockwave therapy. However, available evidence for the effectiveness of these 
interventions is limited. Hence this randomised trial comparing the efficacy of 
physiotherapy compared with a wait and see approach or corticosteroid injections. 
Corticosteroid injection showed significantly better effects at six weeks but high 
recurrence rates thereafter and significantly poorer outcomes in the long term 
compared with physiotherapy. 

Physiotherapy was superior to wait and see in the short term; no difference was seen 
at 52 weeks, when most participants in both groups reported a successful outcome. 
And an accompanying editorial endorsed the findings and speculated upon the steroid 
paradox—perhaps due to the rapid improvement prompting more tennis. 

BMJ 2006;333:939–41 & 927–8 

 

Lumbar disk herniation and surgical treatment 

Lumbar diskectomy is the most common surgical procedure for back and leg 
symptoms in the USA. 

The efficacy of such surgery is controversial—i.e. is it superior to conservative 
management? Two recent articles comment upon this topic—one a randomised trial 
of surgery vs no surgery—and the other a non randomised trial comparing results in 
patients who elected surgery of conservative treatment. These reports involve 
approximately 1200 patients and 65% of them were treated surgically. 
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Patients in both the surgery and the nonoperative treatment groups improved 
substantially over a 2-year period in both of these trials. In both there were small but 
statistically insignificant improvements in the surgery patients. The authors advise 
caution in interpreting their results on two grounds. First, large numbers of patients 
crossed treatment arms, and second self-reported outcomes many be unreliable. 

JAMA 2006;296:2441–50 & 2451–9 

 

Quorum sensing?—and bacterial communication? 

You may have heard about this already (I hadn’t). Apparently, quorum sensing is a 
process whereby bacterial colonies communicate with one another to determine at 
what stage they have reached critical numbers to survive in changing environmental 
conditions; this is achieved by modulation of gene expression. 

The concept arose some 40 years ago when biologists were studying bioluminescent 
vibrios—how or why do they all light up together? The exact specifics are ill 
understood. Is it of any importance? Yes—for many other bacteria, quorum sensing 
and communication facilitate other functions such as secretion of virulence factors, 
production of biofilms, etc that enable them to thrive. And optimistically it has been 
noted that some antibiotics, notably the macrolides, have been shown to suppress 
quorum sensing genes. 

Internal Medicine Journal 2006;36:757–8 

 

Steak à la mode, or à la clone? 

After five years of study, the Food and Drug Administration (FDA), the US 
government regulatory agency, ruled that it saw no difference between conventionally 
raised farm animals and clones. The products of both animals were equally safe to eat. 
Stephen Sundlof, director of veterinary medicine for the FD A, is quoted as stating 
“there is just not anything there that is conceivably hazardous to the public health.” 
Have to think about that. 

Guardian Weekly 5–11 January 2007, p6 
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Cigarette pack covers (of health warnings) and individual 
freedom: the debate continues 

Thomson et al (http://www.nzma.org.nz/journal/119-1247/2371/) advocate 
restrictions on free speech and expression as a means of lowering the rates of tobacco-
related illness. Unfortunately, once the state starts to infringe the rights of individuals 
for the “greater good”, there is a tendency for this infringement to increase over time.  

As long as cigarette smokers continue to suffer the health consequences of their freely 
chosen actions, there will be a push from the so-called public health movement for 
more and more draconian social control, until ultimately the government outlaws 
tobacco altogether and persecutes those who manufacture, sell and consume it.  

In a 1996 article from the BMJ (http://www.bmj.com/archive/7070nd2.htm), the 
author cites high-ranking Nazi health officials active in the anti-tobacco movement 
either committing suicide, being imprisoned or, in one case, being executed for crimes 
against humanity.  

Without wishing to cast aspersions on the character and motivation of Thomson et al, 
I suggest that their proposed bans on cigarette packet covers and the like are the thin 
end of the freedom-eroding wedge. Forcing adults to do what health bureaucrats say is 
best for them, in the apparent belief that they need protection from their own 
stupidity, is incompatible with a free society.  

 

Richard G McGrath 
Medical Practitioner 
Masterton 
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An opinion on elective and acute care services in 
New Zealand 

“People,” says Michael Ardagh, “are coming to harm due to deficiencies in the 
provision of both elective and acute care” (The case for a New Zealand acute care 

strategy; http://www.nzma.org.nz/journal/119-1247/2360) 

The Minister of Health, Pete Hodgson, does not seem to see things in the same light 
as Ardagh does. In his article, Professor Ardagh quotes from a speech the Minister 
made earlier this year, in which he said, “the New Zealand health system handles 
acute services brilliantly.”  

Hodgson was addressing the Institute for Policy Studies, (http://www.ips.ac.nz) on 
May 1st 2006, and he called his speech, “The Crisis Syndrome: New Zealand’s health 
debate,” to make the point that there is no crisis, just a syndrome, and that it was the 
National Party Opposition that was talking up the myth of a crisis.  

Hodgson was almost equally upbeat about elective services, to which he paid more 
attention. When he moved from acute services to elective services, he discussed 
prioritisation, but he summed up by saying, “Tell me now where the crisis is. Tell me 
how this system is in failure, or how it is getting worse, or how we compare badly 
internationally.” 

Well, I’m sure there are plenty of disaffected patients who could help him with that, 
but one wonders if he really wants to know. This nakedly political speech, with plenty 
of attacks on the National Party, was “an extremely well attended event,” given under 
the auspices of a (hopefully) impartial university body. Hodgson has been the only 
speaker to address the Institute on health matters in the past 3 years.  

That in fact is the problem; the lack of proper debate involving people willing to do 
some homework, study the history of the thing, avoid political posturing and bias, and 
present their findings in readable form. 

The stakes are now at an all-time high. With a budget of well over 10 billion dollars 
per annum, and which is increasing at an unsustainable rate, the Minister of Health 
simply cannot deliver on everything expected of him. The time has arrived to study 
other approaches and drop the doctrinaire stance that made Pete Hodgson’s speech so 
ridiculous. There is no think tank in New Zealand that can lay claim to having a 
thinker.  

In evaluating medicopolitical comment, I ask myself, “Where is this guy coming 
from, and who pays him?” If somebody unspoiled by government money or voter 
neurosis chooses to pipe up, I shall be willing to listen. The Institute of Policy Studies, 
that invited Pete Hodgson along, has as one of its stated aims, “neutral and informed 
discussion of important and relevant issues…Our three catchwords might be summed 
up as study, engage, inform…”  
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Roger M Ridley-Smith 
Retired GP 
Wellington 
(r.sdekka@actrix.gen.nz) 
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Professional Misconduct – Vasectomy Procedures 

Charges 

The Tribunal received two charges from the Director of Proceedings which related to 
Dr Wilson’s performance of vasectomy procedures. 

The two Notices of Charge were amended by agreement. Dr Wilson admitted the 
conduct alleged in the amended charges and admitted that the conduct in each Notice, 
either separately or cumulatively amounted to professional misconduct. 

The first charge related to a Mr L and alleged that Dr Wilson: 

• did not provide Mr L with adequate information upon which the patient could 
provide consent to the vasectomy as he did not advise Mr L that a vasectomy 
had not been successful until there had been a nil sperm count. 

• failed to exercise reasonable care and skill when he performed two vasectomy 
procedures on Mr L. One procedure was done on 28 March 2002 and the other 
on 11 November 2003. 

• failed to adequately inform Mr L of the need to use contraception until he had 
had two sperm tests showing a nil sperm count. He further did not advise his 
patient that the vasectomy had failed after various tests indicated that the 
vasectomy had failed. 

The second charge related to a Mr B and alleged that Dr Wilson: 

• did not provide Mr B with adequate information upon which the patient could 
provide consent to the vasectomy as he did not advise Mr B that a vasectomy 
had not been successful until there had been a nil sperm count. 

• failed to exercise reasonable care and skill when he performed a vasectomy 
procedure on Mr B on 15 July 2003.  

• failed to provide adequate follow-up following the vasectomy. He failed to 
inform Mr B of the need to have a nil sperm count upon testing and failed to 
facilitate the taking of such a test or tests. 

 

Finding 

The Tribunal found Dr Wilson guilty of professional misconduct in respect of both 
charges. 

 

Background 

Mr L 

On 11 March 2002 Mr L consulted Dr Wilson for advice about having a vasectomy. 
Dr Wilson described that there were two different procedures available: the pinhole 
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method, and the open method. He did not explain that a vasectomy was not successful 
until there was a nil sperm count. 

On 28 March 2002 Dr Wilson performed a vasectomy operation on Mr L. In 
performing the operation, Dr Wilson having severed the vas failed to cauterize or 
ligate the severed ends. He also did not resect the vas or send the vas specimen to the 
laboratory for independent histological analysis. 

On 9 May 2002 Mr L consulted Dr Wilson for a post vasectomy check up. Dr Wilson 
did not tell Mr L that he needed to use contraception until he had tests showing a nil 
sperm count. On 11 May Mr L provided a sperm sample to Med Lab and on 23 May 
Dr Wilson phoned Mr L with the results which showed the presence of sperm. Dr 
Wilson told Mr L that his sperm count was dropping. He did not advise Mr L that it 
was highly likely that the vasectomy had failed. 

On 13 July 2002 Mr L provided a second sample to Med Lab which again showed the 
presence of sperm. Dr Wilson did not advise Mr L that the vasectomy had failed. On 8 
August 2002 Mr L consulted Dr Wilson. Dr Wilson advised Mr L that the vas was 
definitely severed and the operation had been a success. He advised that the second 
sperm test results showed that they had dropped right away. He said it would be safe 
to resume sex without contraception in a couple of months. 

In November 2002 Mr L resumed having sex without contraception. In December 
2002 Mr L’s wife discovered she was pregnant with their third child.  

In December 2002 Dr Wilson advised Mr and Mrs L that he had stopped using the 
pinhole method because of the occurrence of infection and the high failure rate which 
was around 55%. Dr Wilson said he would perform a second vasectomy using the 
open method at no charge.  

The L’s child was born on 1 August 2003 which created a huge strain on their 
financial situation and created considerable stress. 

On 1 November 2003 Dr Wilson performed an open vasectomy operation on Mr L. In 
performing the operation, Dr Wilson having severed the vas failed to cauterize or 
ligate the severed ends. In addition Dr Wilson used suture needles as a modified clip 
to both inferior stumps. He also did not resect the vas or send the vas specimen to the 
laboratory for independent histological analysis. Following the vasectomy, Dr Wilson 
did not arrange to remove the sutures. 

On 19 December 2003 Mr L provided a sperm sample which showed the presence of 
sperm. Dr Wilson did not tell Mr L the vasectomy had failed. On 16 January 2004 the 
nurse phoned Mr L and told him he needed to have another test. She told him that 
contraception was still necessary. Mr L consulted Dr Wilson sometime after this 
phone call. Dr Wilson told Mr L that the second vasectomy had been successful. He 
said that he was confident the vas had been completely severed and that everything 
was progressing as expected. He told him to have a second sperm count. 

On 21 February 2004 Mr L provided another sperm sample which once again showed 
the presence of sperm. A few days later Mr L called Dr Wilson to get the results. Dr 
Wilson told him that his sperm count was dropping and it should be safe in a few 
weeks to resume sex without contraception. However, Dr Wilson said one more test 
was needed to be sure. 
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A third sperm sample was provided in March 2004 which showed the presence of 
sperm. Mrs L called to get the results and was told her husband should undergo one 
more test as the results were not conclusive. After a fourth sample was provided Dr 
Wilson phoned Mr L and told him his sperm count was spiking up and down and he 
should come in to discuss the results. On 21 May Dr Wilson told Mr L he would refer 
him to a urologist as his sperm count was spiking.  

On 5 June Mr L met with Dr Drent who advised him that there were two remaining 
sutures coming out of the skin which were not dissolvable and were causing an 
infection. He also said the vas was normal and he would need to perform a third 
vasectomy. 

Shortly after this Mrs L discovered she was again pregnant after having unprotected 
sex once when Dr Wilson had given Mr L the “all clear” on 21 May 2004. This had a 
devastating effect on the L’s. They could not raise another child due to their financial 
situation and despite their deeply held beliefs opposing termination; they decided to 
have the pregnancy terminated. 

On 19 June 2004 Dr Drent performed a successful vasectomy operation. 

 

Mr B 

On 1 July 2003 Mr B consulted Dr Wilson who was his general practitioner about 
having a vasectomy. Mr B was given no precise contraceptive advice by Dr Wilson 
but he knew that he needed to be careful until the test showed the procedure had been 
a success. Mr B was not told he needed to arrange sperm count testing and was not 
told that the vasectomy was not successful until there had been a nil sperm count.  

On 15 July Dr Wilson performed a ‘pinhole’ vasectomy operation which took over an 
hour to complete. Following the operation Mr B began to haemorrhage. He consulted 
Dr Wilson who tried to stop it but could not and he arranged transfer of Mr B to 
hospital 

Dr Wilson did not facilitate any follow-up care or sperm testing. He did not contact 
Mr B at all and at no time did he tell Mr B that he needed to wait for a nil sperm count 
before he could have unprotected sex. In October 2004 Mrs B discovered she was 
pregnant which was distressing news as for medical and financial reasons the B’s had 
decided not to have anymore children. 

On 22 October 2004 Mr B visited his wife’s general practitioner for a sperm test 
which showed the vasectomy had failed. 

 

Reasons for Tribunal finding 

The Director of Proceedings accepted that she was required to prove the charge and 
that notwithstanding Dr Wilson’s guilty plea the Director of Proceedings must 
nevertheless prove the charge to the satisfaction of the Tribunal. 

Failure to provide adequate information 

The Tribunal considered whether or not the failure to state that a vasectomy had not 
been successful until there has been a nil sperm count and in the case of Mr L, the 
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failure to advise that the results of sperm tests showed a vasectomy failure was either 
highly likely or that the vasectomy had failed constituted professional misconduct. 

The Tribunal considered previous cases which were heard by the Medical 
Practitioners Disciplinary Tribunal (MPDT) relating to the duty to inform and obtain 
informed consent. Three cases were distinguished (MPDT v Frizelle, MPDT v Logan, 
MPDT v M and the subsequent appeal of this case to the District Court) from this case 
because in those cases the decisions concerned the threshold of “conduct 
unbecoming” rather than whether a failure to inform could constitute professional 
misconduct. The Tribunal also considered MPDT v C which was a case where the 
MPDT found that the doctor’s omission did not justify a disciplinary finding. 

A majority of the Tribunal was satisfied that, this part of the charge could not in 
isolation be considered a breach of Dr Wilson’s duties nor justify a disciplinary 
finding against him as some information had been provided to the complainants and 
in light of the authorities considered. 

Failure to Cauterise and Ligate the Severed Ends of the Vas 

The Tribunal was satisfied the procedure or technique used by Dr Wilson did not 
accord with standard practice in New Zealand. The Tribunal recognized that while it 
cannot be correct that any innovative technique different from standard practice will 
by definition constitute professional misconduct the Tribunal was satisfied in this case 
Dr Wilson’s practise in these cases fell below the current standard. 

Histological Analysis of Sample 

The Tribunal understood the importance of sending the sample for histological 
analysis to ensure the tissue was vas tissue. The Tribunal was readily satisfied these 
failures were a breach of professional standards. 

Removal of Sutures 

The Tribunal was not satisfied this conduct in isolation departed form acceptable 
professional standards. 

 

Penalty 

The penalty imposed was a cumulative penalty that applied to both charges. 

Tribunal ordered that: 

• Dr Wilson be censured;  

• Dr Wilson pay a fine of $1000; 

• Dr Wilson pay 25% of the costs of the prosecution and the Tribunal; 

• a summary of the decision be published in the New Zealand Medical Journal; 
and  

• Dr Wilson is not to undertake any further vasectomy procedures for a period 
of three years. 
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The Tribunal recommended that prior to Dr Wilson resuming vasectomy procedures 
he undergo an assessment approved by the Medical Council as to his competency in 
vasectomy procedures. 

 

The full decisions relating to the case can be found on the Tribunal web site at www.hpdt.org.nz 
Reference No: Med05/27D and Med06/32D. 
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Jeanne Marie Elisabeth (Ellen) Boot 

New Zealand’s medical community loses a great campaigner 

Dr Jeanne Marie Elisabeth Boot was a well known advocate for medical causes and 
the disadvantaged—at both local and national levels. Ellen died peacefully at home on 
28 November 2006 aged 83 and will be remembered by many for her intellect and 
feistiness.  

 

She exemplified community action 
campaigners and gave hours of voluntary 
service to support Age Concern and 
Greypower in the last 15 years of her life.  

She was made a Life Member of both 
organisations in recognition of her 
outstanding voluntary commitment and is 
the first older person to achieve this 
status of respect. 

Ellen was born into an aristocratic Dutch 
family and broke the mould early in life 
by wanting to train as a doctor.  

She commenced University doing a double degree in Medicine and Theology, 
however WWII disrupted her medical career and she turned her attention to playing a 
key role in the Dutch Resistance. After being released from her eventual 
imprisonment, she met her husband, Bob, while recuperating in Switzerland, and they 
made the decision to come to New Zealand.  

Bob was a dentist and they commissioned a special mobile dental clinic shipped out to 
New Zealand where they took dentistry to the ‘back blocks’ of rural New Zealand. 
Ellen used her early specialisation in training in anaesthesia to support Bob’s early 
pioneering work in intravenous sedation within dentistry. 

As their three children came along, they settled first in Warkworth and later on 
Auckland’s North Shore. Ellen became involved in educational affairs and was known 
to confront the Minister of Education publicly with issues, using her wit and keen 
learning to challenge the system.  

Ellen combined her medical training with her interest in Older Peoples’ affairs to 
campaign for reductions in general insurance fees for older people. As National 
Health Spokesperson for Greypower NZ, she eventually secured a specially tailored 
health insurance for members—a first for New Zealand.  

About this time, she joined Age Concern North Shore and was delighted to be 
involved with a service organisation to compliment the lobby group. She worked to 
bring the two organisations together on issues, and was instrumental in creating a 
bridge of information between them, particularly in relation to medical issues.  
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While with Age Concern North Shore for 11 years she served on the Elder Abuse & 
Neglect Resource team and Age Concern Foundation Trust; and was a strong 
campaigner for the rights of older people. Local politicians and councillors knew 
Dr Ellen Boot well and often felt the fire of her well researched submissions.  

Her campaigning work sums up Ellen’s life “she loved greatly, and was greatly 

loved” and her wisdom and wit will be sadly missed among those who have benefited 
by her tenacity and loyalty.  

She is survived by her husband Bob, now 94 years old; daughter Lesley Topping (a 
GP in Hamilton); son Peter Boot (a GP on Auckland’s North Shore); and daughter 
Caroline Boot. 

Caroline Boot wrote this obituary—an adapted version of an obituary written for the North Shore 

Times. 
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Hugh Stevens 

Hugh Stevens died last month, aged 72. He had maintained part-time practice in 
orthopaedics until Christchurch Carnival Week, in November, when his cancer began 
to progress rapidly. 

 

Hugh was born in Invercargill, where his father 
was a school headmaster. The family moved to 
Oxford, in North Canterbury, and Stevens did his 
primary schooling there and at Sumner, where he 
lived for 2 years with an aunt. He boarded at 
Adams House for his secondary education at 
Christchurch Boys’ High School, from 1947 to 
1951. Medical studies at Otago University 
followed, with graduation in 1958. Hugh was then 
in the first group of house surgeons to work at the 
new Princess Margaret Hospital in Christchurch.  

Hugh went to England in the early 1960s for 
specialist studies in orthopaedics. He trained in 
London, Southhampton, and Oswestry and 
qualified as a specialist in 1964. He returned to 
Christchurch in 1966 as a full-time surgeon for the 
North Canterbury Hospital Board.  

Hugh was awarded a fellowship in orthopaedics from the Royal College of Surgeons 
in 1969 and spent 3 months as a Fellow at Melbourne's Royal Children’s Hospital in 
1970. 

Returning to Christchurch, he started the first paediatric clinic in Christchurch. He 
headed this service for musculoskeletal disorders in children until 1999, while also 
working as a consultant surgeon to the public hospital system.  

Hugh was a dedicated and skilful surgeon whose work improved the lives of 
thousands in Canterbury, especially children. He was the second surgeon for the 
artificial limb centre from 1970 until recently, and was appointed an orthopaedic 
examiner for the FRACS and became Senior NZ Orthopaedic Examiner from 1991 
until stepping down in 1993. 

Christchurch School of Medicine Professor Alastair Rothwell says Stevens’ devotion 
to his work and his “determination to achieve the best possible outcomes for disabled 
children greatly enhanced the independence and therefore quality of lives of countless 
numbers.” Stevens had “deep and broad orthopaedic knowledge and well honed 
clinical skills”, Rothwell says. He was always keen to pass these on and was highly 
regarded as an undergraduate and postgraduate teacher, an examiner, and a stalwart of 
the NZ Orthopaedic Association. 
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Hugh was a passionate racing man who enjoyed the company of his fellow fans. 
Furthermore, he was an avid, and sometimes vocal, rugby supporter of Canterbury, 
the Crusaders, and the All Blacks. 

His first marriage, from which he had five children, broke up in 1973 and, 3 years 
later, he married Marie South. They lived in Merivale but his wife, who came from a 
Southland farm, longed for open country and, in 1980, they moved to a rural block at 
Prebbleton. 

Close contact with racing people at Prebbleton sparked a love of horses and both 
trotting and gallops races. Stevens owned trotters and gallopers and had several 
winners, although his widow says none was as special as his first horse, Margaret 
Dale. 

He became surgeon to the NZ Metropolitan Trotting Club and served on its 
committee for 20 years. Much of his responsibility revolved around hospitality to 
visitors and he relished the task. People found him good to be around, his widow says. 
Rothwell says Hugh’s congenial company was prized by many. 

While at Prebbleton, Hugh and his wife developed a poll dorset sheep stud. This 
became a strong interest for him. His amazingly retentive memory was a boon to his 
sheep breeding, just as it was to his knowledge of the breeding background of race 
horses. 

The couple moved to a smaller block at Rolleston 5 years ago. They developed a 
park-like environment there, with streams, trees, and wildlife. His widow says one of 
her husband’s great loves was travel. He attended major medical conferences around 
the world and visited many countries as an examiner for orthopaedic specialist 
qualifications. As a pioneer in artificial limb surgery in New Zealand, he was invited 
to tour a German plant engineering advanced artificial limbs. 

Letters received from patients after Hugh’s death mentioned his gentleness, kindness, 
and compassion and the good rapport he struck with people of all sorts. His widow 
says he never saw himself as special. He was able to “blend in” with people in any 
setting. 

While he was a great store of knowledge and insisted on things being right, he never 
put anyone down for not knowing something. 

This obituary has been adapted slightly from one entitled Surgeon who aided children that appeared in 
The Press newspaper (Christchurch) on 13 January  2006, written by Mike Crean. We are also grateful 
to Bruce Rennie of The Press. 
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Stephen Black 

Dr Stephen Black died peacefully as Baycare Private Hospital, Paihia, aged 94; he 
had a long and varied career. 

Stephen was born in England in 1912, at Wendover, of Irish extraction. His 
grandfather was a doctor in County Sligo. His father, Ladbroke Black, was a well-
known author and journalist. His mother was also a writer—for women’s magazines. 

 

At the age of 11 years Stephen came to England to 
be educated. He attended Berkhamstead School, and 
later went to university in South Germany—The 
University of Tuebingen. He left Germany and 
returned to England in 1933 when Hitler came to 
power. He became ill with tuberculosis about this 
time. When he recovered he was sent to South Africa 
for convalescence. 

When he eventually returned to England he became a 
Fleet Street journalist. He worked on the Daily 
Express, News Chronicle, The Star, and the 
Amalgamated Press. His writing led him to films and 
he became a scriptwriter, firstly comedy, then 
documentaries. This also led to him becoming a 
Director.  

His panoramic “scenes of colour”, produced for Kodak, was exhibited at the World 
Fair 1939. It also included scenes of the Royal Family at Windsor. 

During the war he was attached to the Ministry of Health, in particular for the 
evacuation of children out of London. At the end of the war he studied medicine at 
King’s College (London) and Westminster Hospital. 

He eventually entered the field of medical research, firstly in the field of radiation 
biology and then psychophysiology of psychosomatic medicine. He was attached to 
the Medical Research Council in London, in the division of Human Physiology, and 
later became Director of his own research unit, under the Nuffield Foundation. He 
appeared regularly in the BBC Medical TV Programmes, and broadcasted for both 
home and overseas radio. 

He retired from his research position at the age of 60 (1972) and emigrated to 
New Zealand. He initially took up a one-year appointment at Kew Hospital, 
Invercargill and then joined Dr D’U-Burgess in General Practice, in Kawakawa, 
Northland. The surgery was then located in Gillies Street. 

In 1976, Dr Black purchased the Buffalo Hall, which was vacant at that time, and 
converted it into the Kawakawa Medical Centre. The practice also covered a surgery 
at the Moerewa Freezing Works. 
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In 1983 he underwent heart surgery at Greenlane Hospital in Auckland and was 
forced into semi-retirement. Two years later he started a twice-weekly clinic at 
Oakura Bay, and continued this work for 10 years before finally retiring in 1995. 

Throughout his time in Kawakawa, he was happy to support the St Johns Ambulance 
Service—he was the doctor on call for them and gave lectures to both them and the 
local Fire Service. 

This obituary was written from information (letter plus eulogy that was read at his funeral) supplied by 
Dr William Moloney (Henderson, Auckland). 
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William Ian McDonald 

Born Wellington, March 15, 1933; died London, December 13, 2006; aged 73. 

Professor Ian McDonald, one of the world’s leading neurologists, made an 
unparalleled contribution to the understanding of multiple sclerosis and the 
management of people affected by it.  

 

He was also a world authority on nervous system diseases that 
affect the eye. 

At the time of his death he was Emeritus Professor of Clinical 
Neurology at the Institute of Neurology at University College in 
London. He was also Consultant Physician Emeritus at the 
National Hospital for Neurology and Neurosurgery, Queen Square 
(London), one of the leading centres for academic and clinical 
neurology in the world. 

Over his distinguished career Professor McDonald received a raft of international 
honours and in 2000 was given an honorary Doctor of Science from the University of 
Otago, where he studied in the 1950s. 

Though his career was played out on a world stage he always considered himself a 
New Zealander and visited regularly, most often while his elderly mother, who lived 
in Wellington then Feilding, was alive. 

Professor McDonald was born in Wellington but the family moved to Christchurch 
where his father, William McDonald, managed an insurance business. 

The young Ian was educated at St Andrew's College. As a schoolboy he wrote an 
essay on the topic of the nervous system of the earthworm. Years later, when he was a 
famous authority on nervous systems of a higher order, he told the story at lunch to an 
elderly Queen Mother. She snapped at him: "I didn't know they had one." 

His first degree was a Bachelor of Medical Science in neurophysiology from Otago 
and, after finishing his medical training, he returned to the physiology department to 
complete a PhD. 

He applied the techniques of neurophysiology to the study of multiple sclerosis and in 
his PhD showed that the loss of myelin, the insulating sheath around human nerves, 
caused slowing and blocking of nerve impulses. Later, at Queen Square, he showed 
myelin, the loss of which is the basic abnormality in multiple sclerosis, could be 
reformed, offering hope for multiple sclerosis sufferers. 

He was, at Otago, taught by Professor Archie Macintyre and Dr Keith McLeod. He 
was a brilliant student, an engaging conversationalist and a clever mimic with a good 
line in deflating pomposity. Then and later he disliked sport, preferring to pretend he 
had no idea who the All Blacks were playing. he loved walking and music, and at one 
time he aspired to be a concert pianist. 
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Much later in London he helped young New Zealand musicians, including Michael 
Houstoun and Richard Mapp, find their feet. In London he rounded his life with 
cultural pursuits shared with his partner, Stanley Hamilton, reading and cooking. 

But his work was his focus. He had not been dextrous enough to consider surgery but 
he was a brilliant diagnostician. While he was a house surgeon he recognised and 
published work on a very rare condition, giving himself an entry to London. He was a 
consultant physician at Queen Square from 1966-98 and was appointed professor of 
clinical neurology there in 1974 and head of the department of neurology in 1995. 
From 1969-96 he was consultant physician (neurologist) at Moorfields Eye Hospital 
in London. He undertook many visiting professorships, gave named lectures and gave 
time to many professional and university bodies. 

He served as president of the World Congress of Neurology, the European 
Neurological Society and the Association of British Neurologists. He was a scientific 
adviser to the National MS Society (USA) and chairman of the MS International 
Federation’s Medical Advisory Board. From 1991-97 he was editor of Brain 
magazine. 

He was a leader in the field of multiple sclerosis, making important contributions in 
the areas of genetics, physiology and most recently imaging. With the support of 
Britain’s Multiple Sclerosis Society he pioneered the use of magnetic resonance 
imaging in improving diagnosis and understanding of the disease. 

This obituary was written by Diana Dekker and appeared in The Dominion Post newspaper 
(Wellington) on January 4. We are grateful to The Dominion Post for permission to reproduce it here 
(slightly shortened). Sources: Emeritus Professor George Petersen, Dr John Hawley and others, 
Dominion Post library. 
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Computerworld Excellence Awards 2007: 
Calling for Technology Entries from the 
Health Sector 

 

The Computerworld Excellence Awards is calling for entries from ICT teams that can 
demonstrate an exceptional use of technology working within the health sector. The 
Excellence in the Use of ICT in Health category is specifically focused on the benefits 
technology is bringing within this highly-specialised field.  

The 2006 winner was the New Zealand TelePaediatric Service for its Hospital to 
Home service. This is a real-time video conferencing solution to assist in the delivery 
of palliative care to patients in remote rural locations. Using an IP-based system, 
NZTS installed a desktop video conferencing system that operates over a secure 
broadband network. 

Celebrating its tenth anniversary in 2007, the Computerworld Excellence Awards 
honour the outstanding achievements of the users of technology and is a highly sought 
after accolade amongst ICT professionals. Other categories for the 2007 programme 
include individual awards for Young ICT Talent and CIO of the Year, plus team 
awards in areas such as education, small business and government. 

In addition, for the third year the Awards will not only recognise, but reward, 
innovative ICT applications and solutions implemented within a Not-for-Profit 
organisation. Often these groups work with extremely limited budgets and resources, 
however, what they achieve with ICT can have a vast, positive impact on the wider 
community. The category winner will be rewarded with a $10,000 cash prize 
donation. 

Each category is judged by an independent panel of three judges with some of the 
country’s most prominent ICT and business leaders involved, adding credibility to the 
achievement.  

Entries are open now until Friday 16 March, with final submissions due by Friday 
30 March.  

For a full category listing, eligibility details and entry process information, please go 
to http://computerworld.co.nz/ awards or contact Claire Baker on 09 375 6050 or 
email Claire_Baker@fairfaxbm.co.nz  
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GRAHAM AITKEN NUFFIELD TRUST 

 

GRAHAM AITKEN NUFFIELD 
MEDICAL POSTGRADUATE TRAVELLING 

SCHOLARSHIP 

 
Applications are invited from well qualified New Zealand medical 

graduates in the 25–35 age group for the above Scholarship. 
 
 

The purpose of the Scholarship is to provide travel funds to enable New 
Zealand graduates to further their clinical medical training and research 

interests in the United Kingdom. 
 
 

The Scholarship will provide up to three return airfares to the U.K., 
together with allowances amounting to $3000. 

 
 

Candidates for the Scholarship must submit a training or research  
programme for approval together with the name of a person in the U.K. 

 who will provide salary and facilities. 
   
 

For further information please consult the Deans of the Schools of 
Medicine   

or write to Professor A.D.Campbell, Honorary Secretary, Managing 
Trustees, Graham Aitken Nuffield Trust, C/- Department of Chemistry,  

University of Otago, P.O. Box 56, Dunedin. 
 

 

Applications must be submitted to Professor Campbell by 31 March 2007  
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Communicable disease control in emergencies: a field 
manual 

Authored and published by the World Health Organization (Geneva, Switzerland), 
2006. ISBN 9241546166. Contains 295 pages. Paperback. Price US$36.00 

Communicable diseases, alone or in combination with malnutrition, account for most 
deaths in all emergency situations where civilian populations need urgent 
humanitarian relief. Complex emergencies include war and civil strife (more than 200 
million people live in such affected countries), while natural disasters include floods 
and earthquakes. 

Most morbidity and mortality occurs early on in an emergency, and death rates can 
escalate over 60-fold. Over three-quarters of these deaths are caused by 
communicable diseases which include diarrhoeal disease (cholera and dysentery), 
acute respiratory infections, measles, and malaria. HIV/AIDS, epidemic 
meningococcal disease, and tuberculosis are becoming increasingly important. 

In most complex emergencies, communicable diseases, commonly combined with 
malnutrition, are the major cause of morbidity and mortality. This is largely 
avoidable—as when appropriate interventions are implemented in a timely and 
coordinated manner, deaths and disease are substantially reduced. 

This manual identifies five core principles and focuses on providing comprehensive 
guidance on these to health professionals and public-health co-ordinators working in 
the field. Firstly, rapid assessment identifies the communicable disease (epidemic) 
threat; secondly, prevention by providing adequate shelter, water, food, sanitation and 
basic health care; thirdly, disease surveillance systems and early warning 
mechanisms; fourthly, outbreak control requiring appropriate preparedness and rapid 
response; and finally, disease management relies on prompt diagnosis and treatment. 
The content is well-structured and detailed; good use has been made of flow charts. 

New Zealand volunteers, health care workers, and military personnel whom regularly 
assist with emergencies in developing countries, will find this manual of exceptional 
value. Given the concern over another influenza pandemic, this manual will also be 
useful to those undergoing outbreak response training as part of the WHO’s global 
pandemic preparedness strategy. 

This manual can either be purchased (e.g. from the WHO Bookstore: 
http://www.who.int/bookorders/anglais/home1.jsp?sesslan=1) or downloaded as a 
freely available pdf. 

 

Lance Jennings 
Clinical Virologist 
Canterbury Health Laboratories 
Christchurch 

 


