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Limitations of this review 

The scope of this review was limited to just several major areas of interventions relating to nutrition and physical activity promotion. This review was prepared as background for submissions on the proposed Public Health Legislation and as such only a fraction of the thousands of potentially relevant Medline-indexed articles relating to nutrition and physical activity interventions were examined. Furthermore, this report did not include a comprehensive examination of New Zealand-specific grey literature (eg, unpublished reports). 

This review has put a lot of weight on the evidence from systematic reviews of randomised controlled trials, particularly for the physical activity interventions examined by the Task Force on Community Prevention Services (TFCPS). Some experts in evaluation methodology have suggested the need for more comprehensive and complex criteria to be used in evaluating evidence for public health interventions1 relative to that used by such Task Forces. Rychetnik et al suggest that the appraisal of public health interventions should encompass not only the credibility of the evidence, “but also its completeness and transferability”. Furthermore, the evaluation of an intervention’s effectiveness should be “matched with the stage of the development of that intervention”; be designed to “detect all the important effects of the intervention”; and encapsulate “the interests of all the important stakeholders”. However, these issues are not well developed in most of the reviews covered in this document.

Finally, this report has not yet been peer reviewed by experts in the relevant specific areas of nutrition promotion, physical activity promotion, obesity prevention and diabetes prevention. 

Executive Summary 
Aims

The aim of this report is twofold: to describe the magnitude of the obesity epidemic as it relates to New Zealand and to consider the likely drivers of this. Secondly, to briefly review the evidence relating to legislation and regulations that play a role in the prevention of obesity and diabetes – through primarily nutritional and physical activity interventions. 
Method

Searches were carried out during 2002 of Medline, the Cochrane Collaboration Library, and the findings of major Task Forces for relevant articles (particularly systematic reviews). 

Findings

1) Obesity and type two diabetes are increasing at an alarming rate in all developed countries including New Zealand.

Latest figures from the Ministry of Health (Rigby, Commonwealth Health Ministers Meeting, Christchurch, Nov 2001) demonstrate that there has been a 50% increase in obesity in New Zealand since 1989. The Ministry of Health’s models and forecasts for diabetes in New Zealand released in 2002 describe an epidemic of type 2 diabetes with the prevalence of known diabetes increasing from 81,000 in 1996 to 145,000 in 2011. This represents an increase in prevalence over the 15-year period of 20% for Europeans, 34% for Pacific islanders and a 38% increase for Maori. These numbers probably describe half the burden of disease, as we know that for every person with diabetes there is one other undiagnosed. Pacific and Maori people living with diabetes lose on average about 12 years of life expectancy and Europeans about seven years. In total, almost 2,000 years of life were lost to diabetes in 1996. 

2) There is evidence for interventions to prevent obesity and diabetes by improving nutrition 

Regulations on food advertising and television: There is good evidence that the content of televised food advertising in developed countries (including New Zealand) is that of a dietary pattern (high in fat and sugar) that poses risks of obesity. Furthermore, experimental evidence indicates that food advertising directly impacts on the eating behaviour of children. Other randomised trials indicate that children’s television viewing time can be reduced, and in one trial it decreased body mass. Some countries ban television advertising directed at children, and in one of these, Poland, the ban was associated with reduced soft drink sales. Studies on alcohol and tobacco advertising also strongly suggest that advertising bans and restrictions work. There is a range of plausible regulations to restrict food advertising that could be used in the New Zealand setting.

Regulations to facilitate the use of economic instruments: There is good evidence that price is an important determinant of food purchasing. Although the evidence with regard to food is limited, there is strong evidence for alcohol and for tobacco. There is a range of plausible regulatory interventions that include removing GST from vegetables and fruit and introducing specific taxes on saturated fats, free sugars and even ruminant livestock.

Regulations to improve food labelling: There is good evidence that consumers in developed countries, including New Zealand, read food labels. Other evidence links such knowledge obtained from labels to actual dietary changes. There is also a strong body of evidence that labels on alcoholic beverages and tobacco products can lead to changes in knowledge and behaviour. Although the overall impact of food labels may be relatively modest, this impact could be enhanced given the evidence on the importance of good label design. There is also a consumers’ rights argument for having informative food labelling. In New Zealand there is a range of plausible regulations that could further advance food labelling eg, expanding the heart tick or introducing a symbol to signal nutritious foods with a low glycaemic load.

Other possible regulations to reduce excessive food intake and improve nutrition: There are many other plausible regulatory interventions that were not reviewed in detail in this report. These include the development of a “Health Information Authority”; controls on the use of fat in takeaway outlets; minimum standards for televised cooking programmes; minimum standards for restaurant meals and standards for portion sizes. 

Possible regulatory interventions focused on the school setting and children include: minimal levels of nutrition education at schools and restrictions on the following: food industry sponsorship; food sales at and near schools; and vending machines. 

3) There is evidence for interventions to prevent obesity and diabetes by promoting physical activity 

Creation of or enhanced access to, places for physical activity combined with informational outreach activities: A systematic review has found strong evidence from well-designed studies that these interventions increase physical activity levels. There is a range of plausible regulations to cover for example, the provision of parks, cycle-ways, walkways and access to gyms and sports clubs. 

Community wide campaigns: There is strong evidence from a systematic review of well-designed studies that these campaigns can increase physical activity levels when they are high intensity and sustained. Therefore, it is very plausible that regulations that improve access to physical activity opportunities will work synergistically with any future such campaigns conducted in the New Zealand setting.


Point-of-decision prompts to encourage stair use: A systematic review has found strong evidence from well-designed studies that these prompts can increase stair use. Such signs have not been widely used in New Zealand but regulations could be used to expand this approach with requirements for signage adjacent to lifts and escalators.



School-based physical education programmes: There is strong evidence from  well-designed studies that these campaigns can increase physical activity levels and aerobic capacity. New Zealand has relevant physical education curricula and “walking school buses” are being increasing adopted, but detailed evaluation studies are lacking. There is a range of plausible regulations that strengthen the focus on sports that are more likely to be sustained throughout life (eg, tennis, golf, swimming and cycling).


Transportation policy and infrastructure changes to promote non-motorised transit: The largest review identified found that there is evidence that access to pedestrian facilities and walkways increases physical activity. This finding is compatible with that of the review described above that considered access to physical activity opportunities. Other evidence comes from countries that have achieved high levels of cycling for short trips eg, The Netherlands and Denmark. Given this evidence, many health authorities recommend action in this area (including WHO, IARC and New Zealand’s Public Health Advisory Committee). There is a range of plausible regulations that cover transport system decisions, the use of fuel taxes, and the expansion of cycle-ways and walkways.

Urban planning approaches: The largest review identified found that “accessibility, opportunities, and aesthetic attributes had significant associations with physical activity”. Other more recent work supports this association in terms of access to “walkable green spaces”. There is a range of plausible regulations that cover strengthening the roles of relevant health agencies in urban planning decisions; the expansion of parks, cycle-ways and walkways; requirements for car-free areas; the positioning of stairs in buildings; and even the enhancement of outdoor security via improved dog control.

Other possible regulations to promote physical activity: There are many other plausible regulatory interventions that were not reviewed in detail in this report. These include the use of economic instruments such as: congestion charging for traffic in inner city areas; taxing television airtime; levies on television airtime for specific sports; taxing video and computer games; taxing international visitors to fund walkways; incentives for employees who walk/cycle to work; tax reform to favour manual labour over automation; reductions in insurance premiums for physically active people; and making bicycles GST exempt.

Other possible regulatory interventions include: removing government support for television; requirements for television control devices on new television sets; adjustments to day light saving (to enhance outdoor activity); minimal requirements for health workers to dispense green prescriptions and subsidised pedometers; and requirements for regular “share the road” campaigns to make cycling safer. 

Conclusion 

There is good scientific evidence for a number of interventions to favourably modify the nutritional environment and to promote physical activity. Many of these interventions can be enacted through, or supported by, legislative and regulatory means. The revising of New Zealand’s Public Health Act can allow for the strengthening of the legislative framework that would permit better regulations for the prevention of obesity and chronic diseases such as diabetes.

1 Introduction

Obesity and the coincident problem of type two diabetes have reached epidemic proportions globally2. In 1997 I was estimated that 120 million people were affected by type 2 diabetes and by 2010 the prediction was for the number to reach 216 million3. In some populations the problem is even more extreme. In our Asia-Pacific region for example, more than 70% of the adult Polynesian population in Samoa is considered obese4. 

The causes of the global epidemic are multiple. Genetic factors explain most of the population variance in total-body and central abdominal fat mass in healthy postmenopausal white women5 and presumably others. They don’t however account for the temporal trend in obesity. Modernisation and acculturation result in reduced physical activity and a change to more energy dense diets. 

Childhood Obesity

Obesity clearly begins in childhood and in turn predicts obesity in adult life. After adjusting for parental obesity, the odds ratios for obesity in adulthood associated with childhood obesity ranged from 1.3 for obesity at 1 to 2 years of age to 17.5 for obesity at 15 to 17 years of age6. In New Zealand a study of 2273 Auckland school children aged between 5 and 11 years identified that 14.3% were obese (body mass index greater than the 95th percentile). The rate was highest in Pacific Island children (24.1%) with Maori having rate of 15.8% and European 8.6%7.

Obesity prevalence in children is increasing alarmingly. A survey conducted in Victoria, Australia compared weight and height measures of children aged 7 – 12 years in 1997 and 19858. There was a slight increase in height and substantial increases in weight over that time. These findings are consistent with a published report of a 100% increase in obesity in American children between 1980 and 19949. The rate of obesity in children has doubled over the past two decades and in adolescents it has almost tripled (from 5 to 14%). In the 2001, the US Surgeon General’s Report on Overweight and Obesity concluded that “left unabated, overweight and obesity may soon cause as much preventable disease and death as cigarette smoking”10.

Detrimental Health Effects and Risks

Epidemiological studies show that obese individuals have a 50 to 100 percent increased risk of premature death from all causes11. Obesity is associated with an increased risk for coronary artery disease; type 2 diabetes; endometrial, colon, postmenopausal breast and prostate cancer; and certain musculoskeletal disorders such as knee arthritis as well as obstructive sleep apnoea.

The socio-economic ramifications of obesity are less easily quantified but are undeniably significant. For the individual there is a clear inverse relationship between weight and level of income. For the health care system and the economy of the country as a whole there are both the direct costs of health care and the indirect costs of wages lost through illness and premature death. Most of the costs are associated with type 2 diabetes, coronary heart disease and hypertension12.

Dietary Factors

Laugeson and Swinburn 13 used Food and Agricultural Organization per capita food statistics to look at food supply and trends from 1961 to 1995. Compared to other OECD countries New Zealand had the highest ranking diet for predisposition to thrombosis, consuming the highest proportion of butter and meat fats. Although there has been a fall in the percentage of dietary energy derived from animal fats and alcohol over the decade, there has been an 8% increase in total energy consumption. This is clearly inappropriate in view of decreasing energy expenditure from physical activity.

Consumption of sugar-sweetened drinks by children is increasing. Over a 19-month period of observation of adolescents in the US, 57% showed increased intake with a quarter drinking one extra serving daily. Over the same period of time calorie intake increased and the incidence of new cases of obesity over the 19 month period was 9.3%.14 Currently, soft drinks constitute the leading source of added sugars in the American diet amounting to 36.2g daily for adolescent girls and 57.7 g for boys. These figures already approach or exceed the daily limits for total added sugar consumption recommended by the USDA and will certainly exceed the WHO recommendations for a maximum of 10% of daily intake to be derived from sugar.15 

The report goes on to criticise the food and drinks industry for “heavy marketing practices of energy-dense, micronutrient poor foods”16
In addition to the effects of soft drinks on obesity, there is growing concern about the effects on children’s teeth. Despite fluoridation the NZ Dental Association is describing an increase in dental caries with an unprecedented need for dental extractions in preschool children. The combination of high sugar and low pH due to citric and phosphoric acids results in dental erosion. The addition of caffeine – as seen particularly in Cola drinks affects saliva directly and further compounds the problem17.

The impact of “fast” food is difficult to define precisely but there is no doubt that the increase in consumption of take-away foods represents a major dietary change. Americans now spend more money on fast food than on movies, books, magazines, newspapers, videos, and recorded music – combined.  This has occurred in conjunction with a deliberate policy by advertisers to market products directly to children .In 1997 McDonalds advertised a Teenie Beanie Baby give-away with their Happy Meals. These meals are targeted towards 3 to 9 year olds. At that time McDonalds was typically selling 10 million Happy Meals a week but during the 10 days of the promotion they sold 100 million18.

In virtually all countries surveyed (Australia, Austria, Belgium, Denmark, Finland, France, Germany, Greece, the Netherlands, Norway, Sweden, the UK and the USA) there were more ads for food during kids’ TV than any other type of product, with ads for confectionery, breakfast cereals (mainly sweetened) and fast food restaurants making up over half of all food advertisements in the survey. In New Zealand, a review of advertisements shown on TV2 between the hours of 3.30 and 6.30pm on weekdays and from 8 to 11pm on weekends was conducted in 199919. It was found that of the 269 foods advertised, 63% were for foods that were too high in fat and/or sugar. The dietary pattern of the foods that were promoted was that of a diet which would lead to an increased risk of obesity and dental caries in childhood; and cardiovascular disease, diabetes and cancers in adulthood.

2 Interventions to Prevent Obesity and Diabetes by Improving Nutrition 

2.1 Background 

This section focuses on the potential for legislation and regulations to reduce nutrition-related risk factors for obesity and diabetes. Probably the major desirable outcome is to reduce total calorie intake by the population. Other desirable outcomes include reducing the dietary intake of foods with a high glycaemic load (given the evidence that such a diet is a significant independent predictor of the risk of developing type 2 diabetes20,21. Also one recent review reported that out of 16 studies, 15 found that a low-glycaemic index diet was associated with greater satiety, less hunger and lower voluntary food intake (compared to a high-glycaemic index diet)22. Similarly, a recent review also reports that increasing dietary fibre may help to decrease the prevalence obesity23. This is because a “majority of studies indicate that an increase in either soluble or in-soluble fiber intake increases postmeal satiety and decreases subsequent hunger”.

Reducing the population’s intake of saturated fat is also likely to assist with diabetes prevention24 and to reduce the risk of cardiovascular disease among people with impaired glucose tolerance and diabetes. 

More specifically, there is evidence that olive oil contributes to better control of the hypertriglyceridemia accompanying diabetes25. There may also be specific benefits associated with fish intake for people with diabetes26.

Of note is that the nutritional changes required to prevent obesity and diabetes will also reduce the risk of cardiovascular disease and the types of cancers that are associated with obesity27 in the general population.

2.2 Regulations on food advertising and television 

Evidence relating to the impact of food advertising: Studies in the United States indicate that food advertisements on television are inconsistent with dietary guidelines28 They are often for unhealthy foods29 and are particularly dominated by foods high in fat and/or sugar30. Similarly, a Canadian study found that “prime time” television advertisements emphasised low nutrient beverages, snacks and candy31.In Australia, television advertisements have also been found to be mostly counter to dietary guidelines32. Even food advertisements that supported Australian food guidelines were found to have inconsistent and confusing messages, particularly in the area of fat33 .

In New Zealand, qualitative research has suggested that food advertising on television might be contributing to less healthy eating among young people34. A content analysis found that food advertised during and after a national food promotion campaign frequently contained food of low nutritional value (particularly foods high in sugar, fat and/or salt)35. One content analysis of television advertisements in New Zealand concluded that: “food advertisements targeted at children generally reflect the dietary pattern associated with an increased risk of obesity and dental caries in childhood; and cardiovascular disease, diabetes and cancers in adulthood”36.

Some evidence that food advertising may be influencing nutritional behaviour comes from the body of evidence that suggest that exposure to television is a risk factor in child obesity37. However, advertising is only one aspect of television exposure and reduced physical activity associated with television viewing is also likely to play a role. More specifically, a US study has found that children from families with high television use derived, on average, 6% more of their total daily energy intake from meats; 5% more from pizza, salty snacks, and soda; and nearly 5% less of their energy intake from fruits, vegetables, and juices than did children from families with low television use38.

Experimental evidence relating to food advertising: Experimental evidence indicates that children exposed to a videotape with embedded advertisements were significantly more likely to choose the advertised foods than children who saw the same videotape without commercials (p < 0.01)39. The authors concluded that: “even brief exposures to televised food commercials can influence preschool children’s food preferences”. 

Evidence relating to reducing television and advertisement exposure: A recent systematic review identified three relevant trials which all showed that it was possible to decrease television viewing and video game playing and other sedentary behaviours in children (US Task Force on Community Preventive Services (TFCPS) 200140. Indeed, one randomised controlled trial has found that reducing children’s television viewing time is associated with statistically significantly decreases in body mass index41. However, the role of the reduced exposure to food advertising (as opposed to reduced sedentary behaviour) in this outcome has yet to be clarified.

Also in the United States, a randomised controlled trial has demonstrated that reducing television exposure resulted in significantly less toy purchase requests (associated with lower exposure to television advertising of toys)42.  

It has been reported that the ban on all television and radio marketing to children in Poland has significantly reduced product sales, including that of soda43. Various other European countries ban advertising to children including complete bans for Sweden and Norway and partial bans in Greece, Belgium, Denmark and Ireland44. However, data on the impact of these bans is not detailed in the Medline-indexed literature. Also there is some concern that the impact of some of these restrictions is being eroded by exposure to satellite television channels from other countries where the restrictions do not apply. 

This review has not covered dietary behaviour within television soap operas. Nevertheless, there is some anecdotal concern that such shows also generally involve sub-optimal dietary behaviour (such as frequent snacking, and high soft drink and fast food consumption).

Evidence relating to other advertising restrictions: One review has described some of the evidence that indicates how alcohol and tobacco advertising is associated with increased consumption of these products45. However, of particular note is that in the mid-1970s the per capita consumption of alcohol in Sweden decreased by 20% after all beer and wine advertising was banned46.
Summary: There is international and New Zealand evidence that the content of food advertisements deviates substantially from the dietary pattern promoted in national dietary guidelines. Furthermore, there is some evidence that television exposure is associated with unhealthy eating patterns and obesity. 

Indirect evidence for food advertising influencing food sales comes from the fact that the food industry continues to spend millions of dollars a year on food advertising (suggesting that such advertising does increase sales). But particularly compelling is the experimental evidence that shows that food advertisements directly influences what children subsequently eat.
Collectively this evidence for food advertising is consistent with the strong evidence that links tobacco and alcohol advertising with the increased consumption of these products.

There is also now strong evidence from randomised controlled trials that reducing television exposure can decrease obesity. This might only partly be due to reduced exposure to advertisements however, given that television viewing is also associated with sedentary behaviour. However, the controlled trial evidence for other products (ie, relating to reduced television exposure leading to fewer toy purchase requests) suggests that reducing television exposure is likely to reduce requests by children for advertised foods. 

The impact of country-level restrictions on food advertising directed at children is more limited (ie, only from Poland). Nevertheless, the totality of the available evidence would suggest that reducing exposure to television advertising of food is likely to benefit public health. The evidence from controls on tobacco and alcohol advertising would also support this view.

Given the available evidence, Sweden has tried to generate support for a general Europe-wide ban on children’s television advertising47. Also in the UK, a supermarket chain has stopped putting “junk food ads” on during television programmes for children48.This decision was based on research which showed that 73% of children asked their parents to buy things they had seen advertised on television. 
There is also an ethical dimension to the issue of advertising that is directed at children. Indeed, the American Academy of Paediatrics believes that advertising directed toward children is inherently deceptive and exploits children under age 8 years of age49.

Possible legal and regulatory options for the health sector to consider include:

· The development of a regulatory framework as outlined in the proposed revision of the Public Health Legislation that facilitates new regulations that cover the content and placement of food advertisements in the New Zealand media including the capacity to completely ban certain types of advertisements.

· The development of a regulatory framework in Public Health Legislation that facilitates new regulations that address health-related aspects of all television content. Such regulations could allow for levies and other sanctions against television channels that repeatedly show behaviours that are hazardous to health (including smoking, illicit drug use, unsafe sex and consumption of food high in saturated fats or sugar).

· Regulations that require that the Ministry of Health does an overall health impact of television exposure to the New Zealand population every ten years (in terms of how television influences dietary behaviour, physical inactivity levels, attitudes to drug use, attitudes to unsafe sex, attitudes to violence, and the mental health impact of television).

· Regulations that require all television channels to regularly warn viewers that television viewing is a probable risk factor for obesity and therefore such chronic diseases as diabetes, heart disease and cancer.

· Regulations that require all television channels to produce annual audits that indicate how their food advertising content compares with national nutritional guidelines.

2.3 Regulations to facilitate the use of economic instruments 

Evidence relating to food pricing: There is international evidence that the price of food is a relatively important determinant of what food is purchased. For example, a Canadian study has found that for grocery shoppers, the top three factors considered when buying food were price, freshness and health considerations50. Similarly, for low-income workers in a United Kingdom study, important factors in determining food choice were convenience, price, mood and familiarity51. A large study of European Union adults found that ‘price’ was one of the five most important factors influencing consumer food choices (price was in second place in importance after ‘quality or freshness’)52. This study found that ‘price’ was most important for unemployed and retired people.

Evidence relating to food price changes and interventions: In terms of the impact of price changes, a study in China has reported that price changes for animal foods were found to reduce dietary fat intake53. It reported that a 10% increase in the price of pork resulted in daily fat intake decreasing by 11% among the poor and 5% among those with higher incomes. 

In the United States there have been trials that show how pricing strategies can promote the purchase of fruit and vegetables54. Such pricing strategies can also promote the purchase of low-fat snacks55. One such study has shown that reducing relative prices on low-fat snacks was effective in promoting lower-fat snack purchases from vending machines in both adult and adolescent populations56.

Specific taxes on snack foods and soft drinks are used in the various parts of the United States57. These taxes are generally fairly small (eg, a 7.25% sales tax on soft drinks in California). Nevertheless, it has been estimated that if the price elasticity for soft drinks were about the same as that for cigarettes, a 5% tax would be resulting in a 2% decline in sales.

Some modelling work in the UK has estimated that the extension of value-added-tax to dietary saturated fat sources would save 900 to 1000 premature deaths from heart disease per year58. Modelling work in Norway has suggested that taxing salt would have public health benefits and be cost saving to society59.  

Evidence from other health-related taxes: Tobacco taxation has been used as a tobacco control strategy in many developed countries. One recent systematic review has reported “strong scientific evidence” that increasing the unit price for tobacco products is effective in increasing smoking cessation and in reducing consumption60. A review by the World Bank also found that international data on the effectiveness of tobacco taxation to reduce tobacco consumption is convincing61. Another review concluded that: “tax increases are the single most effective intervention to reduce demand for tobacco”62. A review of tobacco industry internal documents also provides clear evidence: “that price increases lead to significant reductions in overall smoking, increases in smoking cessation, and reductions in smoking prevalence, with relatively large effects on young people”63. The New Zealand data on the impact of tobacco taxation is also consistent with these international data64-68.

Alcohol taxes are a major determinant of alcohol prices in many developed countries. A large body of international evidence indicates that high alcohol prices are a key factor reducing drinking levels, particularly among young and heavy drinkers 69-75. Furthermore, there is also international evidence that alcohol taxes can reduce road traffic injuries and fatalities76-79, reduce college failures80,81 and reduce child abuse82. 

The New Zealand evidence also supports the key role of price in influencing drinking levels83-85.

Summary: The evidence indicates that price is an important determinant of food purchasing. This fits with standard economic theory that holds that increasing the prices of a product is nearly always associated with reduced sales of that product. The importance of food prices is further supported by the fact that food advertisements often include price information and use “specials” to attract customers. Furthermore, there are a number of trials that indicate that altering prices will influence what food is purchased. This strongly suggests that taxes on certain foods are likely to decrease their overall consumption. Such a view is supported by the international and New Zealand experience with tobacco and alcohol taxes. Indeed, the evidence relating to alcohol is of particular interest in that alcohol is actually a food substance as well as being a drug.

At present in New Zealand, the GST on food (at 12.5%) is probably making food obtained from the informal economy relatively cheaper than that from the formal economy. This may be having a beneficial impact on health by favouring the consumption of home-grown vegetables and fruit and self-gathered food such as fish and shellfish. Nevertheless, the size of this probable effect has not been quantified. 

Taxes for atherogenic and other foods (eg, those with “empty-calories) have been attracting interest from public health workers – particularly in the United States 86-90. The issue of introducing a “fat tax” has also been raised in the New Zealand setting,91,92 but is likely to face significant obstacles from commercial interests.  Nevertheless, a possible proxy “fat tax” may be a future “methane tax” in the form of a levy on numbers of ruminant livestock on New Zealand farms. Such a tax may be quite likely to eventuate in the next 5-10 year period as New Zealand tries to meet its commitments to reduce greenhouse gases under the Kyoto Protocol (which it signed in 2002). A “methane tax” or other levy on ruminant livestock would be likely to raise the price of beef, lamb, and dairy products. But it would not affect the price of generally healthier meats from non-ruminants such as chicken and fish (with non-ruminant pork being a possible exception).

The removal of GST from vegetables and fruit would be problematic in that it would create an exemption in New Zealand’s otherwise robust GST regime. Nevertheless, the justification for such an exemption is very strong on public health grounds (in terms of the prevention of obesity and chronic diseases). 

Alcohol is probably an important contributing factor to obesity in some New Zealand populations. Therefore it is plausible that higher alcohol taxes would reduce total calorie intake from this source. Of note however, is that moderate use of alcohol (1-2 drinks per day) might reduce the risk of developing type 2 diabetes given its beneficial effects on insulin sensitivity93. Nevertheless, raising alcohol taxes can be justified on numerous other health promoting grounds.

There are no New Zealand studies relating to food price interventions though a study to subsidise healthy foods in schools to access its impact on obesity is apparently being planned for 200394. Nevertheless, it is known that some workplaces do subsidise cafeteria food in workplaces. In such settings there other evidence that based workplace programmes in New Zealand (involving education education and information in the cafeteria) can reduce fat intake, increase vegetable intake, improve nutrition knowledge, and reduce blood pressure when compared to a control site95. It is possible that adding price interventions to such educational interventions would enhance the effectiveness of such programmes.

Given the above considerations, it would seem reasonable for the health sector to consider promoting the following:

· The development of a regulatory framework (in the new Health Act) that facilitates new regulations that cover the introduction of taxes on such food components as saturated fat, salt and free sugars (along with research funding to evaluate these interventions). The tax revenue could be used to fund programmes to prevent obesity and diabetes.

· The development of regulations that allow industries to get tax rebates on subsidising fruit and vegetables sold in workplace cafeterias. 

· Legal mechanisms that require that government agencies undertake a health impact assessment relating to the removal of GST from vegetables and fruit. 

· The introduction of a “methane tax” on ruminant livestock as part of New Zealand’s controls on greenhouse gases to meet its Kyoto Protocol commitments (given that this could raise the cost of some major sources of saturated fats). More specific taxes against saturated fat and trans fats could be very long-term objectives.

· The raising of alcohol excise tax (on general health promoting grounds and its role in contributing to obesity). 

2.4 Regulations to improve food labelling

Food labelling aims to impart information to consumers on aspects of nutrition. This information can be very relevant to the prevention of obesity and diabetes (ie, information on the content of energy, sugar, fat, and fibre). Some countries also permit health claims on food products that are relevant to obesity prevention but there is substantial international variation in what health-related claims are permitted96.

Evidence relating to the use of food labels: One study of low-income Americans on food assistance programmes found that 32% sometimes read labels while grocery shopping and 33% always/frequently read labels97. Also a study of university students found that for males, significant differences were found between label users and non-users on the beliefs that nutrition information is truthful98. Another study of students found that nutritional knowledge was significantly positively correlated with attitudes toward labels and the use of labels99. It also found that the single best predictor of general label use was a positive attitude toward labels.
In New Zealand, a study found that over two thirds of the respondents reported that they usually read the ingredients label on food products100. “Over a third were concerned about the presence of additives in foods (36 per cent), along with fat (27 per cent), salt (18 per cent), sugar (14 per cent) and fibre (5 per cent).”

The design of labels also appears to be relevant. One review of nine experimental studies on food labelling suggested that design issues are important in determining consumer comprehension of nutrition information101.

Evidence linking labels to dietary behaviour: A community survey in the US found that food label use was significantly associated with lower fat intake102. After controlling for all demographic, psychosocial, and behavioural variables, the use of food labels explained 6% of the variance in fat intake (at a highly statistically significant level of p < 0.001). However, label use was not associated with fruit and vegetable consumption. The authors of this study concluded that: “Persons successfully limiting their fat intake use nutrition labels, suggesting that the new nutrition labels are helpful”.

Another study of US adults attending family medicine clinics found that those eating diets lower in fat were much more likely (51% versus 26%) to report labels influencing their food purchase decisions than were those whose diets were higher in fat103. This was also the case for those people eating diets higher in fruits, vegetables, and fibre.

In the New Zealand setting, new nutrition information on food products (“nutrition information panels”) have been required since December 2002104. However, no evaluation data is yet available. Note the Heart Foundation’s “Pick the Tick” programme which has proved to be popular in the New Zealand setting (with the approved foods being relatively low in saturated fat, sodium, added sugar, and higher in dietary fibre).

Evidence from warning labels on alcohol beverages: Alcohol beverage labels are considered here since alcohol is a food (as well as a drug) and regular excessive alcohol consumption can contribute to obesity. Also warning labels on alcohol beverages have been relatively well studied (particularly since warning labels are required in the US).

In terms of knowledge, US survey data suggest that alcohol beverage warning labels are recalled by high proportions of underage drinkers and young adults (ie, those at elevated risk for drinking problems)105. In terms of behaviour, surveys of inner-city African-American women in the United States have found that antenatal drinking began to show a significant decline seven months after the implementation of the alcohol and pregnancy warning label106. Nevertheless, this impact was small in size and did not impact on the heaviest drinkers107.

Experimental work in laboratory settings has also suggested that warning labels can influence drinking behaviour108. This work found that among adult subjects in a simulated bar, the half of the subjects prompted to notice the alcohol warning drank less thereafter in the bar than the other subjects. 

In California, an analysis of post-warning label introduction data indicated that both drinking drivers and impaired drivers were more likely to recall the labels and their content109. This provided an indication that warning labels can reach “at risk” individuals. The authors of this study considered that “increases in the perceived risk of driving and drinking are consistent with the notion that warning labels, as one part of a larger social movement, are helping to create an atmosphere in which drinking and driving is less acceptable”.

Also in the US, repeated surveys of adolescents have found that there were increases in warning awareness, exposure, and recognition memory of alcohol warning labels after their introduction110. There was a small significant decline in alcohol use and in drinking and driving immediately after the appearance of the warning, but overall there was no beneficial change attributable to the warning in beliefs, alcohol consumption, or driving after drinking. 

Experimental work in laboratory settings has suggested that the conspicuousness of health warnings on alcohol containers tends to influence their possible effectiveness111.  Other experimental work has found that such labels as “poison,” “toxic” or “causes cancer” on a beer container can have substantial effects on self-reported choice behaviour112. This author considered that in contrast, the alcohol warning label currently required in the US “did not have nearly as powerful an effect” (due to label length, type of warning and salience of the warning). 

Evidence from warning labels on tobacco products: A recent article included a brief review of the evidence for these warning labels113. It reported evidence that such labels influence individual’s decisions to quit smoking in studies from Australia, South Africa, Canada and Europe. The authors noted that “warning labels can be an important part of the creation of this healthier social milieu”. They also stated that: “as with other harmful products, providing warning labels is a minimum condition for creating informed consent by consumers”. 

Summary: There is evidence that a substantial proportion of consumers examine food labels. There is also some evidence that these labels influence dietary patterns. There is also a substantial body evidence that indicates that some consumers read labels on alcohol beverages and that these can influence alcohol intake. However, the impact of alcohol warning labels may reflect the fact that alcohol is a “drug” and hence poses more serious short-term impacts on health. The evidence relating to warning labels relating to tobacco products also suggests some benefit arising from well-designed labels on consumer products.

Although the evidence to date suggests that the impact of labels on foods on dietary behaviour may be relatively modest, this could be partly due to design issues of existing labels. Indeed, the available evidence is suggestive that the design of nutrition information and warning labels are important determinants of effectiveness. It has been suggested that rotating warning messages and linking these messages with education-based prevention programmes may be ways to increase warning label effectiveness114. 

The effectiveness of nutrition information and labels may also be greater for individuals with health concerns – such as people who are overweight or who have chronic disease such as diabetes. 

Another argument is that “proper regulation of health claims might encourage industry to invest more money in nutrition research”115. Such encouragement is necessary since it takes substantial research expenditure to prove that a food ingredient prevents a disease risk factor or a disease.

Regardless of the size of the effectiveness of nutrition information and warning labels, these interventions can be partly justified on the grounds of being a consumer rights issue. 

Possible regulatory options for the health sector to consider include:

· The development of a regulatory framework (in the new Health Act) that strengthens the capacity of the Ministry of Health (in conjunction with Food Standards Australia and New Zealand (FSANZ)) to regulate in the area of nutrition labels, health claims on foods and warnings. 

· That regulations focus on improving information to consumers relating to the major areas of concern (eg, warning symbols relating to high saturated fat content, high free sugar content and high glycaemic load). Symbols such as the heart tick could be extended to signal nutritious foods that have high micronutrient density and low glycaemic load. 

· The development of a regulatory framework (in the new Health Act) that facilitates new regulations that require that the Ministry of Health (in conjunction with FSANZ) to regularly evaluate the optimal design of nutrition labels, health claims and warnings. 

2.5 Other possible regulations to reduce excessive food intake and improve nutrition 

There are many other regulatory options that could potentially assist in preventing obesity and diabetes. This review did not examine the following regulatory options in any detail but includes them as possible suggestions upon which further work could be done.

1) Interventions for the whole population 

· Health Information Authority: Regulations that create a new government-funded agency – a “Health Information Authority”. This agency could promote factual information on health promotion (and especially nutrition). It could also have a budget to specifically counter misinformation contained in food industry advertising. 

· Controls on the use of fat in takeaways: Regulations that control the type of fat that can be used to cook takeaway food (eg, minimal animal fats). Ideally such regulations would require the use of the types of fats that are most compatible with chronic disease prevention (eg, monounsaturated fats such as olive oil and canola). There could also be minimum requirements for chip dimensions given that thin chips in New Zealand fast food outlets have higher fat contents114.  For the same reason there could be restrictions on crinkle cut chips and the use of lower fryer fat temperatures (both of which are associated with higher chip fat content). Regulations could also stipulate that all operators must meet minimum training requirements and be certified. (These type of regulations are similar to those used in some countries to reduce the tar and nicotine content of cigarettes).

· Minimum standards for televised cooking programmes: Regulations that specify that such programmes meet minimal standards (eg, in relation to national nutritional guidelines).

· Minimum standards for restaurant meals: Regulations that specify that a certain proportion of meals meet minimal standards (eg, in relation to national nutritional guidelines).

· Standards for portion sizes: Regulations that ban the sale of food items that exceed specific portion sizes (eg, for slices of cake, slices of pizza, and burgers). 

· Making intense sweeteners available on prescription: Regulations could allow doctors and nurses to be able to prescribe the use of intense sweeteners to people who are overweight. This could be justified on the basis of some evidence that suggest that such products favour weight control117 even though strong evidence for such a benefit is still lacking. Another option would be to use a tax on sugar to partially subsidise intense sweeteners for the general population.

2) Interventions focused on school settings and children 

· Food sponsorship: Regulations that ban food industry sponsorship activities in various settings eg, in schools. (For example all tobacco industry sponsorship is banned in the New Zealand setting). Regulations could also ban sponsorship involving food manufacturers that produce food that does not meet national nutritional guidelines.

· Food sales at schools: Regulations that determine the quality of food that can be provided in the school setting (eg, below certain levels of saturated fat and free sugars and bans on soft drinks). Some schools in the US have banned school-based vending machines providing soft drinks and replaced them with water, fruit juice and milk118. Other US, and some UK schools, have banned all “junk food” from their premises119,120. One UK school only allows water to be drunk. In New Zealand, one school (Taita College) has reportedly replaced all sugary drinks, pies and chips with low-fat smoothies, frozen yoghurts, sandwiches and baked wedges121. 

· Vending machines: If food sales were not banned (as detailed directly above), then regulations that banned the placement of snack food and soft drink vending machines in schools could be considered. Such regulations could be expanded to vending machines in other settings. (For example there are tight regulations surrounding cigarette vending machines in the New Zealand setting).

· Food sales near schools: Regulations that determine the quality of food that can be provided by shops within one kilometre of a school. 

· Nutrition education at schools: Regulations that provide for higher minimum levels of nutrition education at schools. Such education could also cover the topic of food preparation and budgeting skills and how food advertising is used to promote sales and industry profits. 

3 Interventions to Prevent Obesity and Diabetes by Promoting Physical Activity 

3.1 Background 

Physical inactivity in New Zealand has been estimated by the Ministry of Health to result in 2100 premature deaths per year122. Many of these premature deaths are those associated with obesity – particularly cardiovascular disease and diabetes. A national survey has found that physical inactivity is significantly more common among deprived populations (for women), residents of low-income households and those with lower levels of education123. 

Increasing physical activity levels is desirable for the prevention of obesity but it also has been proven to prevent diabetes (see the introduction). One review has suggested that “the current epidemic of obesity is caused largely by an environment that promotes excessive food intake and discourages physical activity”124. 

A thorough systematic review on increasing physical activity has been prepared by the US Task Force on Community Preventive Services (TFCPS)125. This section focuses particularly on the findings of this review with regard to potential legislative and regulatory interventions. 

3.2 Creation of, or enhanced access to, places for physical activity combined with informational outreach activities 

International evidence for effectiveness: Based on the evidence from 12 well-designed studies that met their study quality criteria, the TFCPS strongly recommended these interventions (TFCPS 2001). More specifically, these interventions included providing access to relevant facilities, creating walking paths or by reducing barriers (eg, by reducing fees or providing time for use). Some of the programmes involved work site programmes, training in using equipment, and the use of incentives (eg, providing access to risk factor screening or counselling). The TFCPS review found that the median net increase in physical activity was 26% for the percentage exercising on three or more days of the week. There were also significant increases in self-reported exercise scores, in energy expenditure and in aerobic capacity. 

New Zealand evidence: In the New Zealand setting, opportunities for physical activity are provided through the provision of parks in towns and cities, public recreation centres, worksite gyms, sports facilities, cycling tracks, walk-ways in the conservation estate, and specific programmes (eg, KiwiWalks, KiwiRides and Active Seniors). The private sector provides gyms and sports facilities (eg, golf clubs). However, studies relating to how these interventions impact on the physical activity levels of New Zealanders do not appear to have been published.

Some specific programmes for people with diabetes have been developed. For example, the Whaiora Marae in Otara has included exercises sessions as part of its programme to improve diabetes control and has used weekly line-dancing sessions for physical activity promotion126.

A New Zealand-based study evaluated a workplace intervention that was focused on nutrition but also included physical activity promotion127.  The intervention significantly increased physical activity when compared to the control site. However, this intervention focused on education and did not involve improved access to physical activity opportunities.

Some employers in New Zealand do subsidise time and direct costs for physical activity by employees (eg, gym and sports facilities and involvement in company sports teams). Nevertheless, one study reported that 59% of men and 54% of women aged 15-18 years considered that cheaper equipment/facilities would help them participate more in physical activity128. 

Summary: There is strong evidence favouring improving access to places for physical activity. Although much of this evidence comes from overseas studies, it is very likely to be applicable to the New Zealand setting. 

Various authorities have recommended improving access to physical activity opportunities. For example, the US Surgeon General has also recommended that individuals and groups “make community facilities available and accessible for physical activity for all people, including the elderly”129.  Another recommendation was for “the creation of more opportunities for physical activity at worksites: “Encourage all employers to make facilities and opportunities available for physical activity for all employees”. 

Given these considerations, it would seem reasonable for the New Zealand health sector to consider promoting the following:

· The development of a regulatory framework (in the new Health Act) that facilitates new regulations that cover the provision of enhanced opportunities for physical activity (as provided by local government, the Department of Conservation, Sport and Recreation NZ (SPARC), schools and large employers). 

· The development of regulations that set minimum standards for the provision of parks, cycleways and walk-ways in towns and cities (relating to minimum number per population, minimum total distance per population and minimum quality of surfaces). Of note is that the State of Texas has passed legislation requiring the building of trails and walking paths for children to have safe routes to walk and bike to school130. 

· The development of regulations to ensure that large employers provide minimal levels of support for physical activity (eg, (i) that they provide their employees with subsidised access to gyms or subsidised sports club membership (with tax rebates being available for such subsidies); (ii) that they provide changing and shower facilities at work; (iii) that they regularly distribute physical activity promotion messages (on their intranet or via printed newsletters).
3.3 Community wide campaigns

International evidence for effectiveness: The TFCPS strongly recommended this intervention based on the evidence from 10 well-designed studies (that met their criteria for study quality). The campaigns were large-scale, high-intensity and community-wide with sustained high visibility. The specific interventions included support and self-help groups, counselling for physical activity, risk factor screening and education, community events and the creation of walking trails. The TFCPS review found that the median net increase in physical activity was 14% and median net increase in the percentage of active people was 4%. 
New Zealand evidence: Community wide campaigns to promote physical activity have also been used in the New Zealand setting with the “Push Play” campaign being the most recent example. However, this review did not find any published evaluation data relating to this campaign. Evaluation of the “I am walking” campaign found a high level of awareness of this campaign but there was no significant change in walking behaviour131. 

Discussion: There is strong evidence that campaigns which are large-scale, high-intensity and community-wide are effective in increasing physical activity levels. To maximise the effectiveness of such campaigns in the future, the role of regulations is probably to create a supportive environment that works synergistically with future campaigns. Hence it would seem reasonable for the health sector to consider promoting the following:

· The development of a regulatory framework (in the new Health Act) that facilitates new regulations that cover the enhancement of opportunities for physical activity (as provided by local government, the Department of Conservation, SPARC, schools and large employers).

· The development of regulations that set minimum standards for the provision of parks, cycleways and walkways in towns and cities (as per Section 3.2). 

3.4 Point-of-decision prompts to encourage stair use

International evidence for effectiveness: The TFCPS recommended this intervention based on the evidence from six well-designed studies (that met their criteria for study quality). This intervention involves the use of motivational signs placed close to elevators and escalators that encourage use of nearby stairs. The TFCPS review found that the median net increase in the percentage of people taking stairs was 54%. 

Since the TFCPS review, another study has reported that a music and artwork intervention to promote stair use was more effective than sign use alone132. Also barriers to stair use have been reported to include security, access and lighting133.

New Zealand evidence: The current “Push Play” mass media campaign in New Zealand has used signage besides lifts in some buildings to encourage stair use. It has also used signs on buses to encourage people to get off two stops early and to walk the rest of their trip. However, evaluation data on this particular intervention have not been published. 

Discussion: The available evidence is strong that signage can increase stair use. It is also plausible that stair use could be further promoted as a component of a mass media campaign promoting physical activity. Of interest is that one of the studies reviewed by the TFCPS found that messages promoting stair use that were tailored to particular ethnic groups might be more effective than generic messages for these populations. This finding could be relevant to the New Zealand setting with its diverse ethnic composition.

Point-of-decision signage to encourage stair use appears to be fairly rare in the New Zealand setting (at least based on observations by this reviewer). This would suggest that there is quite substantial scope for expanding this intervention. There may also be a need to improve the placement of stairwells in new buildings so that they are more obvious and easier to find than lifts.

Given the above considerations, it would seem reasonable for the health sector to consider promoting the following:

· The development of a regulatory framework (in the new Health Act) that facilitates new regulations that cover requirements for signage (that promotes stair use) to go beside lifts and escalators. 

· The development of regulations that specify minimum requirements relating to signage beside lifts and escalators in all New Zealand buildings (covering sign content and placement).

3.5 School-based physical education programmes

International evidence for effectiveness: The TFCPS strongly recommended this intervention based on the evidence from 13 well-designed studies (that met their criteria for study quality). The programmes studied included modified curricula and policies to increase physical activity (eg, type of physical education (PE) and amount of PE class time). Some interventions even included substituting soccer for softball and rule changes to increase activity (eg, so that the entire softball team would have to run the bases when the ball was hit). The TFCPS review found that the median net increase in aerobic capacity was 8%.

Another review examined 22 school-based studies (14 completed, 8 in progress) on physical activity promotion134. It identified some significant benefits including the first multi-centre randomised trial to report significant results for increasing moderate to vigorous physical activity in PE and increasing vigorous physical activity outside of school. In addition, some follow-up results showed that physical activity levels were sustained after interventions ended. The evidence at primary school level for increasing physical activity levels is also favourable according that one controlled study135. 

New Zealand evidence: Physical education is a required part of the curricula in New Zealand schools. However, the impact of these school-based programmes on physical activity levels does not appear to been studied (at least no publications in the Medline-indexed literature). One school-related intervention in New Zealand is the “walking school bus” (which involves adults walking with children to school). These have become increasingly popular around since being launched as part of the first “National Walk to School Day” in October 2001136. 

Summary: There is strong scientific evidence that school-based physical activity programmes increase physical activity levels. This evidence is very likely to be applicable to the New Zealand setting. Also in New Zealand it appears that the “walking school bus” approach is becoming popular and so this might be reducing the extent to which children get driven to school.

It is known that low- to moderate-intensity physical activities are more likely to be continued into later life than are high-intensity activities137. For this reason some sports such as tennis, golf, swimming and cycling are undertaken throughout the life-course (with other possible reasons being that they are relatively safe and do not involve the organisational complexities of team sports). Therefore to maximise obesity prevention and other health benefits while minimising injury risks, health authorities should consider promoting these particular types of sports in schools (ie, possibly in preference to less sustainable team sports as rugby, soccer, softball and netball). Given that Maori and Pacific peoples currently have preferences for certain team sports, there may be a special need to further develop physical activity options that have particular appeal to these populations (eg, kapa haka, Maori golf, Maori tennis etc). 

Given the above considerations, it would seem reasonable for the health sector to consider promoting the following:

· The development of a regulatory framework (in the new Health Act) that facilitates new regulations that require Ministry of Health input into the design of school-related opportunities for physical activity (but in conjunction with the Ministry of Education). 

· The development of regulations that facilitate an increase in school-related physical activity (including availability of access to tennis courts and swimming pools, stronger minimum requirements for available PE programmes, and even extending the length of the school day to enhance PE opportunities, etc). Compliance with standards could be accessed through “physical activity audits” conducted by the Ministry of Education or Ministry of Health.

3.6 Transportation policy and infrastructure changes to promote non-motorised transit 

International evidence for effectiveness: The TFCPS is still working on the review of the relevant evidence for this intervention (according to the website when accessed in February 2003). However, there is already some specific evidence from elsewhere in the TFCPS review that favours favouring having access to walking paths – as detailed in section 3.1 above. 

Another review provides some evidence for various environmental interventions in promoting physical activity138.This was in terms of good pedestrian facilities, access to beaches, walkways, and parks.

At a country level it appears that The Netherlands and Denmark have achieved high levels of cycling by the population for short trips in the context of supportive environmental design and urban planning139. 

New Zealand evidence: Local governments provide footpaths and there have been initiatives to provide cycle-ways in some settings. However, the extent to which these have enhanced physical activity levels does not appear to have been detailed in the literature. 

Discussion: Although not definitive, there appears to be some international evidence favouring transport policy interventions in the promotion of physical activity. Furthermore, physical activity in the form of cycling or walking to work can also save money and reduce potentially reduce stress.

A number of authorities have recommended action in this area:

· The WHO has recommended that all levels of government should be concerned as much with the needs of walkers and cyclists as of motorists in terms of transport and environmental policies140. 

· The International Agency for Research on Cancer (IARC 2002 p250) has recently recommended “transportation systems that encourage walking and use of bicycles”. This was in the context of a recent review on physical activity and the prevention of cancer.

· The American Heart Association has suggested the need for more support for mass transit to reduce auto traffic and encourage more walking and cycling141.  

Suggestions have also been made to expand car-free areas in cities142,143. Such suggestions have encompassed having various exceptions for the disabled or elderly. 

Higher fuel taxes (eg, via a carbon tax) and higher inner city parking fees could conceivably be used to encourage walking and cycling as alternatives to driving to work. Also by encouraging the greater use of buses and trains, such interventions could also reduce traffic congestion and the associated injury risks to cyclists (along with reductions in air pollution that may deter both cyclists and walkers). Greater utilisation of buses and trains can be facilitated by having well designed mass transit systems and keeping fees low (eg, via subsidies from local and national government). Using public transport involves less physical activity than walking or cycling to work but it probably involves more than driving to work (ie, most people walk from the bus stop to home). 

In the New Zealand setting, the Public Health Advisory Committee has recently recommended that: “Urban development should provide a well-maintained, sustainable infrastructure, funded in part by the ‘polluter-pays’ principle, with incentives for people to walk, cycle or use public transport systems rather than private vehicles”144.

Given the above considerations, it would seem reasonable for the health sector to consider promoting the following:

· The development of a regulatory framework (in the new Health Act) that facilitates new regulations that allow the Ministry of Health to have substantive input into national and local government decisions relating to transportation. 

· The development of regulations that facilitate increases in fuel taxes on health-promoting grounds (ie, to reduce private vehicle use and hence such deterrents to cycling and walking as heavy traffic and air pollution).

· The development of regulations that specify minimum requirements relating to the provision of cycleways and walkways in towns and cities (as suggested in Section 3.2). For example all major arterial routes could be required to have cycle and walkways.

· The development of regulations that require taxis to be able to carry bicycles (an approach used in Denmark). 

3.7 Urban planning approaches

International evidence for effectiveness: The TFCPS is still working on the review of the evidence on urban planning approaches in the promotion of physical activity. Such interventions include planning relating to zoning and land use, neighbourhood and street design, and cluster development. Nevertheless, a review of 19 studies has found that accessibility, opportunities, and aesthetic attributes had significant associations with physical activity145. The authors concluded that: “physical environment factors have consistent associations with physical activity behaviour”. This review did not include a recent Japanese study which found that access to walkable green spaces was associated with significantly increased survival of senior citizens (when controlling for socioeconomic status and other variables)146. In Australia, certain characteristics of the physical environment in coastal areas are related to greater participation in physical activity – when controlling for socioeconomic status147.

Living in an unsafe neighbourhood has also been described as a risk factor for physical inactivity148. This would suggest that urban designer may need to consider how to minimise security concerns (along with the provision of appropriate levels of policing).

It is possible that public concern about dangerous dogs may impede use of parks and also walking and cycling. Indeed, a search of Internet sites on “jogging” indicates that there are many that sell anti-dog (and anti-mugger) devices. In New Zealand, dog bites result in over one hospitalisation per day149.
New Zealand evidence: Studies that link urban planning design with physical activity levels do not appear to have been done in the New Zealand setting (at least there are no publications in the Medline-indexed literature). However, the LINZ survey in New Zealand found that 61% of young people stated that “handy facilities” would help increase participation in physical activity150.  

Discussion: There is some evidence relating urban planning design with physical activity levels. Indeed, given the evidence relating to access detailed in section 3.1 above, it is very plausible that urban planning is important. Also the evidence relating to transport options (see section 3.6 above) is also suggestive that environmental changes in the form of urban planning are important.

The evidence relating to stair usage (section 3.4 above) is also relevant to urban planning. For example, changes to building standards and codes to require centrally located and inviting stairways (with any elevators or escalators less conveniently placed) has been recommended by some workers151.  

Given the above considerations, it would seem reasonable for the health sector to consider promoting the following:

· The development of a regulatory framework (in the new Health Act) that facilitates new regulations that allow the Ministry of Health to have substantive input into regulations that relate to urban planning (which have implications for physical activity levels). 

· The development of regulations that specify minimum requirements relating to the provision of parks, cycle-ways and walkways in towns and cities.

· The development of regulations that specify minimum requirements for car-free areas in inner cities (or for car-free areas on specific days (eg, as per a number of European cities such as Paris)).

· The development of regulations that specify minimum requirements relating to the placement of stairwells in new buildings (ie, the prominence of stairwells relative to lifts and signage indicating the location of the stairwell). 

· The development of regulations that specify minimum requirements relating to stairwell quality (eg, lighting levels and possibly cleanliness). 

· The development of regulations that enhance dog control so as to minimise this potential deterrent to outdoor physical activity (eg, banning specific dangerous breeds, requiring certain breeds to be kept muzzled and on a lead when in public places, requirements for dog owners to be registered and to require higher levels of enforcement regarding dog control). 

3.8 Other possible regulations to promote physical activity 

There are many other regulatory options that could potentially assist in promoting physical activity at a population level. This review did not examine the following regulatory options in any detail but includes them as possible suggestions upon which further work could be done.

1) Interventions involving economic instruments

· Congestion charging in inner city areas: Regulations that allow congestion charging (by local or central government) can reduce traffic flows and therefore support a resurgence of walking and cycling in inner city areas. Congestion charging has successfully reduced traffic levels in Singapore and Norway152,153. Such charges have been strongly argued for on public health promotion grounds154. 

· Tax on television airtime: Regulations that allow the Government to tax total television airtime by channel so as to force up the price of watching television (eg, so that watching television involves a significant hourly cost for viewers). This could possibly be justified given the evidence for television having a role in promoting physical inactivity (as well as obesity, unhealthy attitudes towards foods, violence, and adverse impacts on mental health (via its promotion of mass consumerism)).

· Levies on television air time for specific sports: Regulations that allow the Government to impose levies on television channels which show sports that do not promote physical activity (eg, motor racing) or sports that are generally inaccessible to the population (eg, elite yacht racing). 

· Taxes on video and computer games: Regulations that allow the Government to impose special sales taxes on these games at the point of sale (given their association with sedentary behaviour). 

· An international visitor tax: A routine charge on international visitors to New Zealand could be used to fund the protection of the outdoor environment155. More specifically it could fund the upgrading of walkways in the Conservation Estate and the expansion of cycle-ways. This would be much more feasible than trying to raise user charges at the entrance to Forest Parks and National Parks. 

· Economic incentives for employees who walk/cycle to work: The use of income tax breaks for these employees is apparently under consideration in Norway156. Other measures under consideration are the elimination of value-added tax on bicycles, and a reduction in the tax levied on people whose employers provide them with a bicycle as a benefit. Tax deductions on exercise tests and fitness club memberships have also been suggested157


· Tax reform to favour labour over automation: The cost of labour versus automation has been described as an environmental influence on physical activity levels158. The current tax system with its emphasis on income tax favours increasing automation (eg, the replacement of manual labour for crop harvesting with machinery). Therefore if income taxes for low-income workers were partially replaced with higher taxes on harmful products (eg, fossil fuels, tobacco and alcohol) and/or higher levels of GST, then this would favour the greater use of manual labour in the economy. 

· Reductions in insurance premiums for physically active people: Given that regular physical activity protects against expensive chronic diseases, the insurance industry could be required to give discounts for people who are physically active (eg, who routinely walk or cycle to work). This has been suggested by authors concerned with modifying the current environment to control the obesity epidemic159.

· Making bicycles GST exempt: To promote the use of bicycles, these could be exempt of GST (along with bicycle helmets). This has been suggested for the UK where value-added-tax has already been removed from bicycle helmets160.

2) Other interventions 

· Removing government support for television: Law changes that mean that the Government no longer has an incentive to obtain revenue from free-to-air television channels. 

· Television control devices: Regulations that require all new television sets (after a certain date) to be sold with electronic devices that allow parents and guardians to control child use of television (ie, the devices could limit viewing times and prevent certain channels being used). This approach is consistent with the suggestion of other authors that household rules for watching television and video be promoted161.Already in the US, all new television sets with screens measuring 13 inches or greater contain a “v-chip” that enables parents to programme televisions to block out any shows that they deem inappropriate for their children162.
· Adjustments to day light saving: Extending day light saving (eg, for more months of the year or up to 1.5 hours) may possibly increase physical activity occurring after school and work. This potential benefit would need to be considered in the context of the other public health benefits and costs relating to day light saving (including mental health benefits, sun exposure levels and accident rates).

· Minimal requirements for health workers to dispense green prescriptions: There is some New Zealand evidence suggesting that green prescriptions are effective163. Also there has been a positive response from those GPs involved164 and barriers to use have been identified and assisted with the further development of this programme165. Setting minimum levels for dispensing such prescriptions could be built into contracts between DHBs and GPs, nurses and other health workers. These would work best if they were accompanied with the provision of additional financial and other support for this programme.

· Minimal requirements for health workers to dispense fully subsidised pedometers: These devices can provide a simple, inexpensive and objective measure of physical activity. Regulations could require that they be dispensed on prescription by health workers to a certain minimum percent of the obese population under their care. Possible goals for patients could include pedometer use that is equivalent to climbing up Mt Ruapehu or Mt Cook over a six-month period. However, trials on the effectiveness of this intervention in the New Zealand setting would be desirable before regulations were developed.

· Requirements for regular “share the road” campaigns: Such campaigns have been run in Australia to educate drivers to regard cyclists as legitimate road users166. Regulations could require that the LTSA regularly run such campaigns on a regular basis – using their mass media campaigns funds.

Appendix 1: Methodology of this Review 

Systematic reviews: The Cochrane Library was searched for relevant systematic reviews (Issue 1, 2003) While Cochrane reviews have been shown to be of higher quality and to be less biased on average than other systematic reviews – they still have limitations. For example, major problems were identified in 29% of Cochrane reviews published in 1998167.  

The recent reviews by the United States Preventive Services Task Force168, the United States Task Force on Community Preventive Services169 and the Canadian Task Force on Preventive Health Care170 were examined. For all these sites the main search terms were: “obesity”, “diabetes”, “nutrition”, “physical activity”, and “exercise”.

Medline searches: Numerous Medline searches for articles relating to preventive interventions were conducted for the period 1966 to January 2003. A particular focus was on “systematic reviews”, other “reviews”, “randomised controlled trials” and articles relating to “New Zealand” (in addition to the search terms above there were searches in relation to “schools” and “advertisement”). Some of the articles were identified from searches undertaken for a separate project on cancer prevention (by this author for the Ministry of Health in 2002
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