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About this paper
This rapid review presents
literature on the effectiveness
of reformulating commonly
consumed processed foods
as a way of improving dietary
intakes and population health,
with a particular emphasis on
cardiovascular outcomes.
The Heart Foundation defines reformulation as changing the
nutrient content of a processed food product to either reduce
the content of negative nutrients such as sodium, saturated
fat, trans fat or energy (kilojoules) or to increase the content
of beneficial nutrients such as dietary fibre, wholegrains,
fruit, vegetables and unsaturated fats. The definition does not
include the addition of vitamins, minerals or nutrients through
fortification processes.
Specifically, this review sets out to describe the evidence on:
• the health and economic impact of food reformulation
initiatives
• key components of successful food reformulation programs.
PubMed, ScienceDirect, CINAHL, Medline, Cochrane,
InformIT and Google were used to search literature published
up until April 2012. Studies were limited to those published in
English. The search strategy focused on peer-reviewed original
research, and grey literature including government and nongovernment reports, case studies, position statements and
media articles.
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Search terms varied between databases. ‘Food reform*’
or ‘food reformul*’ were used in all databases, with ‘food
industry’ as a MeSH term together with free text terms
‘nutrients’ and ‘food’ and ‘benefit’ or ‘impact’ or ‘health’ or
‘enhance’ or ‘improve’ in the title/abstract. Other free text
terms included ‘food policy’, ‘food reform’, ‘food safety’
or ‘economic’. Relevant articles identified in reference lists
were also traced. This review focused on the effectiveness
of processed foods available in the retail sector and has
excluded studies looking at reformulation in the quick service
restaurant (QSR) setting.
A total of 287 articles were found and 123 deemed relevant for
inclusion in the rapid review. Using a rapid review approach
to describe the evidence, each article was summarised and
then categorised into themes as seen in Tables 1 to 4.
While randomised controlled trials are regarded as the highest
level of evidence, they are often unsuitable (and even unethical)
in free-living contexts where many public health interventions
take place. Most studies in this review were observational studies,
cost analyses, data and scenario modelling, peer-reviewed
commentary and non-peer reviewed reports.
Unlike a systematic review, this review has used an abbreviated
appraisal process. Evidence levels have not been assigned to
individual studies. However, potential biases and limitations
have been considered prior to making any recommendations.
As a description of the evidence base, it aims to support policy
makers in their decision-making and provides a basis for future
research and evidence reviews.
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Background
Good nutrition is the
cornerstone of health and
plays a pivotal role in the
prevention of chronic disease.
A diet rich in wholegrains, vegetables and fruit; and low in
saturated fat, trans fat and sodium protects against many of
today’s so-called ‘lifestyle’ diseases (cardiovascular disease,
type 2 diabetes, obesity and some cancers). There is scope
to improve Australian diets with dietary risk factors now
accounting for approximately 16% of the disease burden.1,2

Until such time, the 1995 National Nutrition Survey and
other sub-population surveys must be relied upon to gauge
how far Australia is from achieving the above targets. It is
estimated that the average salt intake of Australian adults
is approximately 7–12 g/day or 2,800–4,800 mg sodium
(about the same as it was 10 years ago).23-26 The majority
of dietary sodium (75–80%) comes from processed foods
such as breads, breakfast cereals, processed meats, cheese,
sauces and spreads.27 Only 15% comes from using salt in
cooking or at the table.28 Evidence suggests that Australian
intakes of trans fats have declined and are below the
WHO’s recommendation.29 However, we are still obtaining
around 14–16% of total daily kilojoules from trans fats
and saturated fats combined. This is above the Australian
recommendations.30 In 1995, the greatest contributors to
saturated fat in the Australian diet were milk, cheese, pastries
and frozen milk products (e.g. ice-cream).31

Hypertension alone is responsible for 7.6% of this disease
burden, while overweight and obesity accounts for 7.5% and
elevated cholesterol for 6.2% of the burden.3 These risk factors
are all strongly associated with diet.
The role of sodium (from dietary salt intake)
in the development of hypertension and
Interventions that go
stroke is well established.4-11 There is also
beyond individuals’
good evidence documenting the association
between cholesterol profiles and intake of
knowledge and
saturated and trans fats.12-19 Dietary energy
‘freedom to choose’
(kilojoule) intake is a critical component
are needed if we are
in maintaining a healthy weight. Energy
consumed in excess of an individual’s
to effectively address
requirements can contribute to the
poor nutrition and
development of overweight and obesity.20

Achieving dietary improvements at a
population level has been a perennial
concern for public health professionals
and health departments. Over the past two
or three decades, public health programs
have focused on changing individual
behaviour through social marketing
campaigns, community-based interventions
and primary healthcare education. These
have met with varied success. Often
resource-intensive, they have been shortterm interventions and at best provide an
lifestyle diseases.
indication of short-term impacts only.32
The impact of these dietary risk factors has
Furthermore, a Cochrane review in 2004
been acknowledged by health organisations
demonstrated that improving diets on an
around the world. In 2003, the World
individual
basis
is
notoriously difficult and largely ineffective
Health Organization (WHO) proposed nutrient targets for the
33
in
the
long
term.
Many argue that dietary education in
international community to help improve dietary intakes in
isolation
is
ineffective
because personal responsibility for food
21
populations to reduce chronic disease risk. These daily targets
choices
has
been
removed
from the consumer, with unhealthy
are as follows:
foods becoming more ubiquitous and affordable.34-36
• upper limit of 2000 mg for sodium (5 g salt)
Interventions that go beyond individuals’ knowledge and
• 10% of dietary energy intake from saturated fat
‘freedom to choose’ are needed if we are to effectively
address poor nutrition and lifestyle diseases.32,33,37 To this
• 1% of dietary energy intake from trans fat.
end, the Heart Foundation Tick Program has been working
In Australia, the National Health and Medical Research
with food manufacturers in Australia since 1989 to improve
Council has set an upper limit of 2300 mg/day for sodium
the nutrient profile of processed foods.38,39 In recommending
(almost 6 g salt) and recommends that intake of trans and
a wide variety of foods, the Heart Foundation recognises
saturated fat (combined) be less than 8–10% of total energy.22
that processed foods are often a prominent feature in
the Australian diet. Processed foods now account for
When released, data from the Australian Health Survey
approximately 75% of total food sales.40 Supermarket shelves
(2011–2013) will provide a comprehensive picture of
in
Australia contain around 40,000–55,000 individual
Australian population dietary intakes and food trends.
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food products, many of which are processed foods.36,41-43
The extent to which foods are processed varies greatly from
product to product. Some foods are extensively processed (or
ultra-processed). Ultra-processed foods refers to those non-core
foods such as confectionery, chocolate, crisps and soft drinks,
but also includes many everyday foods such as bread, biscuits,
breakfast cereals, soups, sauces, cheese, pre-prepared meals
and processed meats.44 Ultra-processed foods often contribute
unnecessary amounts of sodium, saturated fat, trans fat and
energy to the diet.44,45
The WHO and key advocacy agencies (such as the World
Action on Salt and Health (WASH) and the Australian Division
of World Action on Salt and Health (AWASH)) have called on
food manufacturers to reduce the sodium, total fat, saturated
fat, trans fat and energy in their products.21,46-55
The public health challenge is to work with the industry
to commit to delivering both a healthy and economically
productive food supply. Australia’s food manufacturing sector
makes a significant contribution to the Australian economy.56
A competitive and productive food industry is clearly important,
but it cannot be at the expense of population health.57
To facilitate industry-wide improvements, the Commonwealth
Department of Health and Ageing established the Food and
Health Dialogue in 2009. This is a non-regulatory platform
of collaboration between government, public health experts
and the food industry.58 Its objective is to facilitate food
innovation in delivering healthy choices by reducing saturated
fat, sodium, added sugar and energy, and increasing the fibre,
wholegrain, fruit and vegetable content across nominated
food categories.58 It includes a voluntary reformulation
program targeting a range of commonly consumed foods.
Reformulation targets are balanced against the technical and
safety constraints faced by food manufacturers. Targets have
already been set for bread, breakfast cereal, processed meat,
simmer sauce and soups. It is anticipated that reformulation
targets for savoury pies and pastries, processed poultry and
cheese will be set in 2012. Once the Dialogue sets the
nutrient target for each product category, the onus is on food
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manufacturers to elect which product/s they reformulate to
meet this target. A comprehensive and robust evaluation
strategy is required to determine the progress of voluntary
reformulation efforts. The government plans to support the
Dialogue’s reformulation program with activities (where
appropriate) aimed at reducing and standardising portion
sizes and educating consumers on healthier food choices.59
For some food manufacturers in Australia, food reformulation
represents a new challenge. For others, it has been an ongoing
commitment. Formulating new products with healthier profiles
is to be commended, but this needs to happen alongside
reformulation of existing products to reduce consumer confusion
and to shift taste preferences incrementally.42,60
With a sophisticated food industry and a federal government
commitment to delivering healthier choices, Australia is well
placed to lead the world in a meaningful food reformulation
program. It is hoped that this review will assist policy makers
in setting (and reviewing) the reformulation agenda. It will be
a valuable tool for the Australian food industry, food retailers,
public health professionals and engaged consumers in
working towards a healthier food supply.
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Evidence highlights
This review builds on the
evidence highlighting
reformulation as a critical
element in achieving population
nutrient goals consistent
with prevention of chronic
disease.37,44,54,55,61-75

The Food Standards Agency (FSA)’s salt reduction program
in the United Kingdom (UK) brought about significant
improvements to the food supply as well as population
sodium intake.74 The FSA program involved reformulation of
the sodium content of processed foods and a voluntary FOP
labelling system (beginning in 2006). This was underpinned
by a public awareness campaign that commenced in 2004.
Private label brands demonstrated an average reduction in salt
of 30% in sliced bread and 49% in breakfast cereals. Most
importantly, the FSA program was able to demonstrate a 0.9 g
reduction in UK population salt intakes.88,113 This reduction is
assumed to be a direct result of the efforts
across the manufacturing and retail sectors
to reformulate products, coupled with
Reformulation of processed foods provides
Reformulation of
changes in consumer dietary practices.74
a realistic opportunity to improve the
processed
foods
More recent literature has revealed that
health of a population through improving
provides a realistic
average population salt intake in adults
the nutritional characteristics of commonly
has fallen by approximately 1.5 g/day
consumed processed foods. Further,
opportunity to
since the commencement of the FSA
food reformulation has the potential to
improve the health
program.114,115 France also demonstrated a
reduce absolute health inequalities, with
of
a
population.
0.4
g/day reduction in average population
disadvantaged groups likely to benefit
salt
intake over five years, corresponding
proportionately more than the general
76-80
with
reformulation and consumer
population.
awareness campaigns.72
The literature identified a variety of initiatives in place
Fewer reformulation programs have been evaluated in
or planned, often in tandem with front-of-pack (FOP)
terms of their impact on health outcomes. Evaluating the
labelling, mandatory nutrition labelling and social
population impact of specific reformulation initiatives is
marketing campaigns to promote demand for healthier
38,39,48,50,51,61,64,67,68,70-72,74,81-112
especially difficult if there are concurrent public health
products.
Many of these initiatives,
strategies in place. Additionally, the multifactorial and distal
described in Table 1, have documented the impact of
nature of chronic disease adds another layer of complexity
food reformulation in terms of improvements to the food
38,64,65,72,85,88,89,91,98,99,106,109
to measurement. Some studies, outlined in Table 1, have
supply.
Removal of sodium from
demonstrated change in population intake but have not
specific product categories was the primary achievement,
attributed these to observed disease rates in the same time
with some studies also reporting on saturated fat and trans
period.64,98 Others have modelled the expected health
fat reduction. The Heart Foundation Tick Program in Australia
outcomes based on the measured impact on the food supply
has demonstrated the food supply impact that results from the
or population intake.37,72,116 The best available evidence of
efforts of just one food company. Over a one-year period, this
effectiveness (in terms of health outcomes) is drawn from the
company saw a 235 tonne reduction in salt from reformulating
Finnish experience with sodium reduction and the Mauritian
the sodium content of 12 of its breakfast cereal products.106
initiative in reducing saturated fat.
Additionally, 9,622 tonnes of saturated fat and 3,465 tonnes
of salt were removed over an eight-year period from leading
margarine products as a result of two companies committing to
the program.39 Similar achievements have been demonstrated
by the New Zealand Heart Foundation Tick Program and the
Canadian Health Check Program, as outlined in Table 1.
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In Finland, a 3 g salt reduction in average intake between
1979 and 2002 was achieved through reformulation of
processed foods, mandatory sodium labelling and a sustained
public awareness campaign.92,117-119 During the same time
period, a reduction in both diastolic and systolic blood
pressure was observed (as measured by an average reduction
of 10 mmHg in the population) and a 60–80% reduction
in stroke and cardiovascular disease (CVD) mortality
occurred.92,117,120,121 While concurrent primary prevention
strategies were in place in Finland during this time, the fall in
blood pressure has been attributed to the dramatic decrease in
salt intake.92
In Mauritius, a government-led intervention over five
years to replace palm oil with soybean oil as the common
cooking oil saw a 3.5% decrease in energy intake from
saturated fat, a 5.5% increase from polyunsaturated fat
and a 0.79–0.82 mmol/L reduction in average adult total
cholesterol concentrations.104 A WHO systematic review of
261 diet and physical activity interventions has classified the
Mauritian example as one of only three effective policy and
environment strategies to improve population health.32
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Given the challenges associated with evaluating
reformulation, many studies have sought to predict the
cardiovascular health gains and cost-effectiveness of
population nutrient intake through dietary modelling. These
are detailed in Table 2. There is abundant information
exploring the health and economic benefits of reducing
sodium consumption,37,76,77,91,122-124 with fewer studies looking
at saturated89 and trans fat.125 Little or no information was
found for nutrients such as added sugars,67 fibre, wholegrains,
fruit, vegetables or calcium. In Australia, there are substantial
health gains to be achieved if sodium in processed foods is
reduced by 15–25% over 10 years. This achievement could
prevent 5,800 to 9,700 heart attacks and 4,900 to 8,200
strokes from occurring in Australia in one year.62 Another
Australian study estimated that a mandatory reformulation
program reducing sodium content of all bread, margarine
and cereal products in line with Heart Foundation Tick
criteria would avert 18% of the burden of disease associated
with excess dietary salt consumption.37 Modelling in the
United States (US), UK, Norway and Canada has consistently
demonstrated the substantial population health gains possible
from reduced population sodium intake.76,77,122-124
Not only do population-wide approaches (such as
food reformulation) appear to be effective in reducing
cardiovascular risk, studies have also demonstrated the
cost-effectiveness of such strategies.37,71,76,77,122-124,126,127 These
have been described in Table 3. Modest investments in food
reformulation have the potential to generate significant
public sector cost-savings. For example, the UK FSA invested
£15 million on the salt reduction program; an investment
estimated to prevent 6,000 cardiovascular deaths per year
and save approximately £300 million a year.76 A US study
estimated that a regulatory food reformulation intervention
reducing US population salt intake by 3 g per day
(the minimum amount needed to reach the WHO sodium
target in Australia) would achieve the same population-wide
cardiovascular health benefits as that achieved from a 50%
reduction in population smoking rates, or a 5% reduction in
body mass index (BMI). The estimated health savings would
be US$10 billion to $24 billion per year. Even if a 1 g/day
reduction was achieved incrementally over a 10-year period,
such an intervention would still be significantly more costeffective than using medications to lower blood pressure
in people with hypertension.77 A reduction of 3 g/day in
population salt intake appears to be an entirely feasible goal
for governments, given the 3 g/day reduction achieved in
Finland where food industry resistance was strong and cultural
food tastes are deeply entrenched.76,128
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From the literature describing reformulation initiatives,
and building upon the important work already done in
the area,64,70-72,80 common themes emerged that provide
the backbone for our recommendations in supporting a
comprehensive and effective reformulation program in
Australia. This evidence is summarised in Table 4.
The complexity of reformulating processed foods has been
well documented in the literature. A collaborative approach
between government, industry, researchers and public health
bodies will help address the challenges associated with
improving the nutritional characteristics of processed foods.
Each product category needs careful consideration of the
technical and taste elements of reducing unnecessary
salt, saturated and trans fat.71,84,90,101,129-140 Lessons from
established reformulation programs indicate that criteria
should be category-specific and adopt a multi-nutrient
approach. This will address the interplay of nutrients within
foods, and minimise costs related to packaging and product
development.12,70,71,88,89,107,108,136,141 Priority should be given to
reformulating products that contribute the most to population
intake of selected nutrients.70,101,132
To be successful in shifting population tastes and maintaining
consumer acceptance, progressive, incremental change
is strongly supported.71,132,142,143 This is consistent with
evidence that suggests that a preference for dietary salt can
be adapted and lowered following reductions in sodium
content of the diet over a period of time.144,145 This reduction
can be achieved through modest, sequential reductions
over a relatively short period, even as little as six weeks.146
Incremental change can also be used for other nutrients such
as fibre, wholegrains, sugar and replacing saturated fat or
trans fat with unsaturated fat.142

Monitoring and evaluation of the food supply, dietary intake,
health gains and economic benefits are critical to building the
evidence base for reformulation.71,72,80,105,148 While literature
on the impact on population dietary intake and food supply
was available, this rapid review identified only two studies
linking population level strategies with health outcomes
among the 21 initiatives identified.
Ultimately, a mandatory approach to reformulating processed
foods has been shown to significantly shift a population’s
intake of sodium, saturated fat and trans fat from commonly
consumed, processed foods.37,50,61,77,79,123 While most
initiatives depended on voluntary reformulation action, the
evidence demonstrates that greater outcomes are possible
from legislating such initiatives.37,79,127 Australian modelling
has shown that the impact from implementing mandatory
sodium reformulation is 20 times greater than the health gains
possible from a voluntary reformulation incentive program.37
This review has highlighted the achievements that have been
made from voluntary approaches to reformulation, and this
may be an appropriate starting point. However, it is clear from
the evidence that the potential health gains are much greater
from a legislated approach, led by government, and engaged
with industry, the public health sector, non-government
organisations and consumers to ensure population nutrient
targets are met.

The literature identified the need for an approach that brings
together the agricultural, manufacturing, processing and retail
sectors.101,107,108,136,141,147 In any reformulation initiative, highlevel leadership has been shown to elicit better stakeholder
engagement.64,71,72,85 Reformulation programs should be
part of a multi-level strategy, led by government to improve
population nutrition.71,72,85 Reformulation approaches that
feature consumer awareness campaigns and FOP labelling
have also demonstrated clear and substantial health
outcomes.71,105,147 The nutrient criteria of interpretive FOP
labelling and mandatory nutrient labelling has encouraged
reformulation in Australia, Canada, Finland, New Zealand, the
Netherlands, Sweden, the US and UK.68,70,71,95,98,105,106,109,119,147

Heart Foundation | Rapid review of the evidence. Effectiveness of food reformulation as a strategy to improve population health

7

Table 1: Studies relating to food reformulation initiatives
Impact on the food supply
Findings

Study type

• There are many examples of reformulation achievements demonstrating food
supply impact through measuring the removal of sodium, saturated fat and trans fat
and added sugars from specific product categories.38,39,64,65,72,81,85,88,89,91,98,99,106,108-110

Non-peer reviewed report39,81,85,88,89,91,110
Peer-reviewed article38,64,72,99,106,108,109
Peer-reviewed commentary65
Peer-reviewed analysis98

• The Australian Heart Foundation’s and the New Zealand Heart Foundation’s
respective Tick Programs have demonstrated reduction of sodium and trans fat
from commonly consumed products such as bread, breakfast cereals, sauces,
processed meats, soups and margarines.38,39,106,109

Peer-reviewed article38,106,109
Non-peer reviewed report39

oo The Australian Tick Program demonstrated a 235 tonne reduction of salt in
the food supply in a one-year period in 1997 through the efforts of one food
company in one product category alone.106
oo Additionally, 9,622 tonnes of saturated fat and 3,465 tonnes of salt were
removed over an eight-year period from leading margarine products as a result
of two companies committing to the program.39
oo The New Zealand Tick Program has demonstrated a reduction of approximately
33 tonnes of salt in the food supply in a one-year period.109
• The Canadian Health Choices Program, similar in concept to the Australian and
New Zealand Tick Programs, estimated that 805 tonnes of salt has been removed
from the food supply over four years through the reformulation or formulation of a
variety of products across several categories.110

Peer-reviewed article110

Impact on population dietary intake
Findings

Study type

• The 0.9 g reduction in salt intake (360 mg sodium) of the United Kingdom
population between 2001 and 2008 is attributed to the reformulation of products
and consumer awareness campaigns.72,74,85,88,113

Peer-reviewed article72,74

• More recent literature indicated that since the commencement of the
Food Standards Agency’s program, salt intake in adults has fallen from
9.5 g to 8.1 g per day (i.e. approximately 1.5 g per person, per day).114,115
• Replacement of palm oil with soya bean oil as the commonly used cooking oil
in Mauritius demonstrated a 3.5% decrease in energy intake from saturated fat
and a 5.5% increase in energy intake from polyunsaturated fat intake in the adult
population between 1987 and 1992.104
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Sampling survey113
Non-peer reviewed report85,88,115
Media release114
Cross-sectional survey104
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Impact on population dietary intake continued
Findings

Study type

• Finland introduced a voluntary sodium reduction program from the late 1970s,
incorporating food reformulation, consumer education and warning labels on
high salt foods.

Peer-reviewed article72,117
Cross-sectional population survey118

oo Between 1978 and 2002, average population salt intake decreased by around
3 g/day (1,200 mg sodium), which was calculated to be an age-adjusted annual
reduction in salt intake of 0.14 g (56 mg sodium).72,117,118
oo In men in the North Karelia region, salt reduction was reduced from 12.9 g per day
(95% CI 12.4 to 13.5) in 1979 to 9.5 g per day (95% CI 8.9 to 10.0) in 2002.118
oo The age-adjusted annual reduction in salt intake was 0.14 g (56 mg sodium)
(p < 0.001).118
• In France, a decline in average dietary salt intake of 0.4 g per person per day
(160 mg sodium) from 8.1 to 7.7 g/day in the adult population has been observed
in parallel with reformulation and consumer awareness strategies.72

Peer-reviewed article72

• Average population intake of trans fat in Canada has reduced by 30% between
2004 and 2008, from 4.87 to 3.44 g/day or 2% of total energy (E) to 1.4% E as a
result of 76% of identified foods reformulated to reduce trans fat.98

Peer-reviewed analysis98

• The Dutch Choices Program, a signposting program similar in concept to the
Australian Tick Program, demonstrated that if all foods were reformulated to meet
the specific nutrient criteria of the Program, then average population consumption
in 19- to 30-year-old Dutch adults of saturated fat could reduce by 40%, trans fat
by 63%, added sugars by 36% and sodium by 23% of current intake.68,102,103

Peer-reviewed analysis and data
modelling102
Data modelling68,103

• The observed reduction in trans fatty acids in specific food products was
modelled to calculate the average trans fatty acid intake and it was found that it
significantly decreased by 0.2% E.102
• A coordinated approach in Denmark, involving mandatory labelling of trans
fat and mandatory reformulation of trans fat in processed food was introduced
in 2003. While average per person intakes had decreased from approximately
7.5 g in 1976 to below 1 g/day in 1996, the Danish Nutrition Council (DNC)
importantly identified that particular subgroups may still be consuming up to 5 g
trans fat per day. The DNC considered legislation along with industry engagement
necessary to improve the health of these subgroups. As of 2005, population and
individual intake of trans fat is negligible.64

Peer-reviewed article64

• A French study demonstrated that improving the nutritional profile of items from
breakfast cereals, biscuits and pastries, and bread-based categories with the
lowest nutritional quality would lead to significant improvements in the average
consumption per person of added sugar (4–14% reduction), total fat (5–12%
reduction), fibre (11–19% increase) and sodium (9–16% reduction).80

Data modelling80
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Impact on cardiovascular health outcomes
Findings

Study type

• In Mauritius, where the commonly used cooking oil, palm oil, was substituted
with soya bean oil, a survey demonstrated a corresponding and statistically
significant 0.79–0.82 mmol/L drop in total cholesterol concentrations in the adult
population between 1987 and 1992.104 A limitation of this study was the absence
of acknowledgement of major or residual confounders.

Cross-sectional survey104

• Finland introduced a voluntary sodium reduction program over 30 years,
incorporating food reformulation, consumer education and warning labels on high
salt foods. A reduction in population salt intake was observed in parallel with a
10 mmHg reduction in both diastolic and systolic blood pressure. A corresponding
60–80% reduction in stroke and cardiovascular disease mortality was observed
during the same time period.92,117,118,120,121 While concurrent primary prevention
strategies were in place in Finland during this time, the fall in blood pressure has
been attributed to the dramatic decrease in salt intake.92

Peer-reviewed article92,117

• A meta-analysis of 13 randomised controlled trials and four prospective cohort
studies found that:

Meta-analysis and data modelling116

Analysis of cross-sectional population
surveys118,120,121

oo replacing partially hydrogenated vegetable oils (containing trans fat) with
polyunsaturated (non-hydrogenated) fat can reduce the total cholesterol:
high-density lipoprotein ratio by 0.67 for each 1% E replaced116
oo replacing 7.5% E from partially hydrogenated vegetable oils (containing trans
fat) with polyunsaturated (non-hydrogenated) fat can reduce coronary heart
disease risk by 16–40%.116
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• In Australia, it is estimated that a mandatory reformulation program reducing the
sodium content of all bread, margarine and cereal products in line with Heart
Foundation Tick criteria would avert 18% of the burden of disease associated with
excess dietary salt consumption.37

Data modelling37

• Reducing trans fat intake in the United States, through mandatory trans fat
labelling and subsequent reformulation, would reduce the incidence of heart
attack by 600–1,200 and save 200–500 lives per year.95

Peer-reviewed article95
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Table 2: Cardiovascular health gains for the population
Sodium reduction in the population
Findings

Study type

• An estimated 610,000 Disability Life Adjusted Years (DALYs) could be averted if
the Australian population reduced dietary sodium intake to 2,300 mg (6 g salt)
per day.37

Data modelling37

• Reducing intake of sodium from processed food by 15–25% in Australia and
New Zealand62 would:

Data modelling62

oo reduce the risk of a cardiovascular event by 10–20%
oo reduce risk of all-cause mortality by 6–14%.
• Projected to 2018:
oo the number of heart attacks averted in Australia would be 5,800–9,700 and in
New Zealand would be 1,600–2,700
oo the number of strokes averted per annum in Australia would be 4,900–8,200 and
in New Zealand would be 1,200–2,000
oo reducing sodium intake from salt in processed foods by 15% would avert 20,786
DALYs from stroke and heart attack in Australia, and 6,078 DALYs in
New Zealand
oo reducing sodium intake from salt in processed foods by 25% in Australia would
avert 32,939 DALYs from stroke and heart attack, and 10,156 DALYs in
New Zealand.
• Reducing dietary intake of sodium in the United States (US) to the upper limit of
2,300 mg (6 g salt) has been estimated to reduce the prevalence of hypertension
by 30% or 11 million new cases, save US$18 billion and save 312,000 Quality
Adjusted Life Years (QALYs).123

Data modelling77,123

• A 1,200 mg (3 g salt) reduction from current intake can reduce incidence of
coronary heart disease (CHD) by up to 120,000, stroke by up to 66,000, heart
attack by up to 99,000 and reduce mortality by up to 92,000 per year.77
• If population sodium consumption was only reduced by 400 mg (1 g salt),
incidence of CHD would still be reduced by up to 40,000, up to 35,000 for
heart attack, up to 23,000 for stroke, and up to 32,000 deaths from any cause
could be averted.77
• The prevalence of hypertension in Canadians is expected to decrease by 30%,
resulting in an estimated annual healthcare saving of CAD$430 million if mean
dietary sodium intake was decreased by 1,840 mg/day (5 g salt).122

Data modelling122

• Reducing population consumption by 1,200 mg (3 g salt) per day in the United
Kingdom (UK) would reduce mean systolic blood pressure (SBP) by approximately
2.5 mmHg, annually preventing approximately 4,450 deaths from cardiovascular
disease and saving £40 million.76

Data modelling76

• Reducing population consumption of sodium to 2,000 mg (5 g salt) per day in
Norway would reduce the risk of stroke by 4.2%, the risk of myocardial infarction
by 3.8% and the use of anti-hypertensives by 4.9%.124 Over 25 years, this
translates into a reduction in heart attack and stroke mortality by 7,000 and 4,500
respectively, and 87,000 life years saved.124

Data modelling124
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Saturated fat reduction in the population
Findings

Study type

• Reducing saturated fat consumption from 13.3% of total energy intake to 12.8%
in the UK population would deliver £200 million in healthcare cost savings and
save 217,500 QALYs.89

Data modelling89

• Scenario modelling in Australia and New Zealand based on the potential benefits
of nutrition and health-related claims on labelling demonstrated that if population
intake of saturated fat could be reduced by 15 to 25% over 10 years, the projected
gains in 2018 would be 9,811 to 16,409 DALYs averted in Australia and 2,689 to
4,429 DALYs in New Zealand in 2018.62

Data modelling62

Trans fat reduction in the population
Findings

Study type

• The near elimination of industrially produced trans fats in the US food supply may
result in between 6 and 19% or 72,000 to 228,000 fewer cardiovascular disease
events each year.125

Review125

Other
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Findings

Study type

• Reducing 1 g added sugar per 100 g carbonated beverage has the potential to
reduce body weight loss of 9.5 million kg per year globally.67

Data modelling67
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Table 3: Cost-effectiveness of food reformulation initiatives
Cost-effectiveness of food reformulation initiatives
Findings

Study type

• The health and economic benefits of population level campaigns
to reduce dietary intake of sodium, saturated fat and trans fat is
established.5,8,10,11,37,61,63,76,77,79,92,96,117,122-124,126,127,149-152

Systematic review5,8
Randomised control trial10
Peer-reviewed article11,63,79,92,117,126
Peer-reviewed commentary61,149,151
Data modelling37,76,77,122-124,127,150,152
Non-peer reviewed report96

• Reformulation, as part of broader strategy to meet population level nutrient
intake, is a cost-effective public health strategy to reduce cardiovascular
disease risk.37,71,76,77,122,124,126,127
• Ultimately, any costs associated with reformulation are outweighed by the health
and economic benefits.71

Non-peer reviewed report71
Peer-reviewed article review95,126
Data modelling37,76,77,122,124,127

• A five-year investment of £15 million by the United Kingdom Food Standards
Agency on a comprehensive salt reduction program (including reformulation)
has been estimated to prevent 6,000 cardiovascular deaths per year and save
approximately £300 million a year. These cost savings would be substantially
greater if broader societal costs (such as improvements in work productivity)
were considered.76
• Reducing trans fat intake in the United States, through reformulation and
mandatory trans fat labelling, would save US$1–2 billion in healthcare costs.95
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Table 4: Characteristics of an effective food reformulation program
A mandatory reformulation program is the most effective approach
Findings

Study type

• Both voluntary and legislated approaches to reducing sodium, saturated fat and
trans fat have demonstrated the potential for substantial health and economic
benefits.37,62,67,76,77,79,80,122-124,127,152

Data/scenario modelling37,62,76,77,80,
122-124,127,152

Peer-reviewed analysis79
Peer-reviewed article67
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• A legislated approach to population dietary sodium is more cost-effective than a
voluntary approach.37,79,127

Peer-review article79

• An Australian impact analysis indicated that mandatory reformulation, in the form of
mandatory sodium criteria based on the Australian Heart Foundation’s Tick criteria,
was likely to be 20 times more effective than a voluntary incentive reformulation
program in improving cardiovascular outcomes.37

Data modelling37

• A mandatory approach to sodium reformulation has been demonstrated to be
twice as cost-effective and avert twice as much of the burden of disease compared
to a voluntary approach.127

Data modelling127

• Legislation to reduce population sodium intake is supported50,77,123 in consideration
of the limitations to a voluntary approach; namely the concerns associated with
industry self-regulation153-155 and that a voluntary approach provides limited
incentive to promote reformulation of all products beyond those eligible to carry a
health claim or high-end products.50

Data modelling77,123

• Regulation of reformulation creates a level playing field so as not to disadvantage
progressive companies.79

Peer-reviewed article79

• The greatest population health gain can be achieved by coordinating a mandatory
(sodium) reformulation program alongside a mass media consumer education
campaign and individual risk factor treatment in high risk groups.127

Data modelling127

• The United Kingdom Food Standards Agency and Food Standards Australia and
New Zealand support voluntary trans fat reduction, claiming the effectiveness of
the current non-regulatory approach to date in reducing trans fat intake.29,156

Non-peer reviewed report29,156

• The priority in commencing a mandatory reformulation program is targeting the
foods that contribute the most to population intake of selected nutrients.70,101,132
This should be a consideration in any food reformulation initiative.70,101,132

Peer-reviewed article70

Data modelling37,127

Non-peer reviewed report50
Peer-reviewed commentary153-155

Non-peer reviewed report101,132
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Incremental change is likely to be the most effective
Findings

Study type

• Consumer acceptance of reformulated products is crucial.71,105,131,135,138

Non-peer reviewed commentary131

• A program that considers thoroughly all elements of consumer acceptance at each
progressive level of the program is required.70-72,90,131,132,138

Non-peer reviewed
report71,90,105,132,135,138
Peer-reviewed article70,72

• In 60 participants, paired tests revealed no statistically significant difference was
found for a 20% reduction of sodium in bread.157

Randomised controlled trial144,146,157
Non-randomised controlled trial145

• In 110 volunteers, a gradual 5% reduction of sodium content in bread per week
over six consecutive weeks did not affect consumer acceptance.146
• A small study demonstrated that the preferred level of salt in food is dependent
on the level of salt consumed in the diet, and that this preferred level can be
lowered after a reduction in salt intake.145 This was supported by a study that
also demonstrated that participants adapt to the taste of foods containing less salt
following the restriction of sodium intake.144
• Small, progressive reductions of sodium in reformulated foods is
supported71,132,142,143 and may be applicable for reduction/addition of other
nutrients.142

Non-peer reviewed article142
Non-peer reviewed report71,132
Peer-reviewed article143

Reformulation must be category-specific and adopt a multi-nutrient approach
to be feasible and cost-effective
Findings

Study type

• Consideration is required for each product or product category as taste, texture,
structure, microbial safety and nutrient replacement will vary dependent of the
food product.65,66,71,84,90,99,101,105,129-134,136-140,158

Peer-reviewed
article65,84,99,129,133,134,136,137,139,140,158
Peer-reviewed commentary66
Non-peer reviewed commentary90,131
Non-peer reviewed
report71,101,105,130,132,138

• Unavoidable costs associated with reformulation70,71,88,89,107,108,135,136,141 can be
minimised if the product composition as a whole is considered (multi-nutrient)
instead of specific nutrients at different times.

Peer-reviewed article70,107,108,136,141
Non-peer reviewed report71,88,89,135
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Reformulation should be part of an approach that includes front-of-pack
labelling and consumer awareness
Findings

Study type

• Government regulation, including consumer awareness campaigns and nutrient
labelling, drives reformulation.71,105,147

Non-peer reviewed report71,105

• Awareness of the relationship between particular nutrients and health was
reported to increase by several initiatives running consumer awareness
campaigns.64,72,74,85

Peer-reviewed article64,72,74

Peer-reviewed article147

Non-peer reviewed report85,89,105,138

• Such consumer awareness campaigns have the potential to increase consumer
demand for healthier products.105
• In the case of saturated and trans fat, communicating reformulation initiatives after
commencement of consumer awareness programs linking those nutrients to health
may be a strategic approach – informed consumers will likely seek foods lower in
saturated and trans fat after such campaigns.89,138
• The nutrient criteria of interpretive front-of-pack labelling and mandatory
nutrient labelling has encouraged reformulation in Australia,106 Canada,99
Finland,159 New Zealand,109 the Netherlands,68 Sweden,70 the United States,95,147
and the United Kingdom.71,105

16

Peer-reviewed article70,79,95,99,106,109,147,159
Data modelling68
Non-peer reviewed report71,105
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Government-led and comprehensive stakeholder engagement
Findings

Study type

• Key characteristics for successful reformulation programs, namely sodium
initiatives, include strong leadership, regular monitoring (clear and consistent
mechanisms), extensive stakeholder engagement in the development/
implementation and mass media campaigns.72,85

Review72

• The food system must be considered in developing an effective reformulation
program. Successful reformulation depends on the adaptability of the production
processes all the way down the supply chain including the cultivation, harvest
and supply of raw ingredients.101,107,108,136,141,147

Peer-reviewed article107,108,136,141,147

• Government leadership, with dedicated staff and resources, is essential in
leading a reformulation program which consults and involves stakeholders in the
planning, implementation and assessment of the strategy.71,72,85

Non-peer reviewed report71,85

Non-peer reviewed report85

Non-peer reviewed report101

Peer-reviewed article64,72,107

• Additionally, the complexity involved in reformulation programs requires all
sectors (government, industry, public health, academics and media) to work
collaboratively to meet reformulation goals.64,85,107

Commitment must be made to monitoring and evaluation
Findings

Study type

• Clear and consistent mechanisms for monitoring of reformulation initiatives is
essential to demonstrate progress.71,72,80

Non-peer reviewed report71

• Detailed data on the nutritional characteristics of food items and individual
consumption patterns (population intake) is needed to analyse the impact of
changes to the food supply on public health. The lack of this information and the
call for better monitoring is a consistent theme in the literature.80,105,148

Non-peer reviewed report105

Peer-reviewed article72,80

Peer-reviewed article80,148
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Evidence gaps and limitations
This rapid review has identified several research gaps.
A limited number of food reformulation programs have
evaluated their impacts on population health outcomes.
As discussed, this is likely due to the complexity of evaluating
initiatives embedded in a broader public health strategy, as
reformulation often is. Adding to this is the complex interplay
between the environment, individual behaviours and chronic
disease. Regardless, the identification of a small number of
studies demonstrating impact on population dietary intake
and health outcomes indicates that evaluation is possible with
consistent, comprehensive and long-term monitoring strategies.
Much of the evidence draws on the potential benefits of
population level interventions through modelling and these
studies have demonstrated the considerable health gains
possible. While there are some inherent limitations in
modelling studies (such as assumptions about distribution
of disease across population subgroups, and projecting
disease trends based on current data), these generally result
in conservative estimates being projected. Consequently,
the potential benefits are likely to be much greater than
those described.
Most of the studies in the reformulation literature focused
on sodium. Few studies modelled the potential benefits of
reducing saturated fat and trans fat. No studies explored
reformulation of energy, fruit and vegetables, fibre and
wholegrains.
While there is some data describing the impact of the Heart
Foundation Tick Program on the food supply, there is now an
opportunity to examine the program’s longer term impacts
and health outcomes.

18
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Future research
The Heart Foundation recommends future research in the
following areas.

In the short term:
Data and scenario modelling of the population dietary,
health and economic impacts of reformulating nutrients
(beyond sodium) in commonly consumed processed foods
in Australia.
Investigation is required into the challenges, opportunities
and health and economic benefits achievable as a result of
reformulating nutrients beyond sodium (saturated fat, trans
fat, total energy, wholegrains, fruit and vegetables and fibre)
in commonly consumed processed foods. There is also scope
for analyses of the Australian food industry’s costs associated
with single versus multi-nutrient reformulation. Additional
research in these areas would assist in guiding the agenda for
Australia’s food reformulation strategy towards a categoryspecific, multi-nutrient approach.

In the long term:
A comprehensive evaluation of Australia’s food
reformulation strategy.
Measuring the effectiveness of Australia’s food reformulation
strategy will require access to complete data sets of nutrient
composition, population dietary intake and sales trends. In
addition, the measurement of health outcomes occurring over
the same time period is essential to monitor and evaluate the
effectiveness of a food reformulation program. Regardless of
the implementation of a mandatory or voluntary approach
to reformulation, ongoing commitment to monitoring and
evaluation is needed.

Modelling the health and economic impacts of specific
changes to the food supply achieved by reformulation
incentive programs.
The literature has demonstrated a gap in linking the changes
that a reformulation incentive program makes in the food
supply and modelling the changes in population intake
and/or health outcomes. The Dutch Choices Program is
a good example of the modelling that can be done for a
signposting program. The Heart Foundation recognises the
opportunity in translating the significant food supply gains
that have been made by the Tick Program to the impact on the
Australian population.
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Recommendations
Reformulation should form part of a comprehensive and
coordinated approach to improving population nutrition.
The Heart Foundation is calling on the Australian
Government to:
• Enforce mandatory category-specific nutrient targets
for processed foods. Such regulation should involve
progressive and incremental change. It should also apply
to imported foods. Until such time, the Food and Health
Dialogue should continue to work collaboratively with
industry. Greater emphasis should be placed on setting
multi-nutrient targets where possible. This would minimise
industry costs associated with reformulation. In addition,
manufacturers should be encouraged to reformulate
products likely to have the greatest impact on population
health (i.e. those with the highest sales volume).
• Be a global leader in developing a comprehensive
monitoring and evaluation system. Australia has the
opportunity to make a substantial contribution to the
evidence base by measuring the short- and long-term
impacts of a national food reformulation program. Such a
program should include:
oo ongoing commitment to comprehensive measurement
of dietary intake (including biomarkers) through the
Australian Health Survey every five years across all
population subgroups
oo a 24-hour urinary sodium excretion collection in the
Australian Health Survey’s biomedical component, to
benchmark and track population salt consumption
oo funding for the development of a database that relies on
the independent and standardised collection of Nutrition
Information Panel data and sales data.

• Fund an adjunct social marketing (consumer education)
campaign to increase consumer demand for healthy food
and shift social norms about reasonable levels of riskassociated nutrients in food. The Dialogue was created
with the intention of including public education as a key
component of the reformulation initiative. The Australian
National Preventive Health Agency could be engaged to
work with the Dialogue on this social marketing campaign.
The Heart Foundation is calling for industry to:
• Apply the Dialogue’s nutrient targets to all their products
within a category to achieve maximum health benefit. At a
minimum, targets should be applied to their largest selling
food items.
• Reformulate existing products in addition to formulating
new products. Formulating new products without improving
existing products is unlikely to bring about the desired
population outcomes.
The Heart Foundation will continue to work with each of
the key stakeholders in building a healthier food supply.
Specifically, the Heart Foundation will:
• Continue to contribute to the evidence base on
reformulation efforts. This includes development of a
robust long-term evaluation strategy for the Tick Program
to measure population health impacts as a result of food
supply change.
• Provide expert analysis on food category data and informed
opinion on the development of meaningful and realistic targets.
• Provide a platform for supporting health professionals
and empowering consumers through effective consumer
messaging and community mobilisation tools.

• Work with industry and public health stakeholders to
develop a robust, interpretive mandatory front-of-pack
(FOP) labelling system that genuinely guides consumers
to a healthier choice and encourages reformulation. An
effective FOP labelling system has been shown to provide
added incentive for food manufacturers to improve their
products’ nutritional profiles and drive consumer demand
for healthier products.
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Glossary
Food reformulation

Changing the nutrient content of a processed food product to either reduce the content of
negative nutrients such as sodium, saturated fat, trans fat or energy (kilojoules) or to increase
the content of beneficial nutrients such as dietary fibre, wholegrains, fruit, vegetables and
unsaturated fats.

Processed foods

The food products resulting from the application of physical, chemical or biological
processes, or combinations of these, to a primary food commodity, and intended for sale
to the consumer or for use as an ingredient in the manufacture of a food product or for
further processing.160 Most foods are processed in some way. Many foods found in nature are
inedible, unpalatable or perishable if not subjected to food processing such as cooking or
preserving.44 Some foods are minimally processed. Others are ultra-processed.44

Ultra-processed foods

Ultra-processed products are characteristically formulated from ‘refined’ and ‘purified’
ingredients extracted from their original raw materials. While they may imitate their original
constituents, they rarely contain original food components, and are often energy dense,
nutrient poor. Examples include (but aren’t limited to) biscuits, bread, cakes and pastries; icecream; chocolates, confectionery, cereal bars, chips and crisps; sauces; cheeses; processed
meat, hot dogs, sausages and burgers.44

Energy

Energy is not a nutrient itself but is released from carbohydrates, proteins, fats and, to a lesser
degree, alcohol. It is measured in kilojoules or calories.
1 calorie = 4.185 kJ22

Sodium

A component of the molecule sodium chloride, also known as (table) salt.
1 g table salt = 400 mg sodium22

Saturated fat

A type of fat that is found in animal foods, hardened liquid vegetable oils, palm oil and
coconut oil.22

Trans fat

A type of fat with specific hydrogen bonds that is found naturally in cows’ milk and beef, but
can also be produced industrially through hydrogenation processes to harden liquid fats.22

Nutrition Information Panel

Mandatory panel on all food packages containing nutrition information as specified by Food
Standards Australia and New Zealand.160

Heart Foundation | Rapid review of the evidence. Effectiveness of food reformulation as a strategy to improve population health

21

References
1.

Queensland Health. The health of Queenslanders
2006. Report of the Chief Health Officer Queensland.
Brisbane: Queensland Health, 2006.

2.

Rayner M, Scarborough P. The burden of food related ill
health in the UK. J Epidemiol Community Health 2005;
59(12):1054–1057.

3.

Australian Institute of Health and Welfare. Australia’s
Health 2012 – in brief. Canberra: AIHW, 2012.

4.

Cook NR, Cohen J, Hebert PR, et al. Implications of
small reductions in diastolic blood pressure for primary
prevention. Arch Intern Med 1995; 155(7):701–709.

5.

Cutler JA, Follmann D, Allender PS. Randomized trials
of sodium reduction: an overview. Am J Clin Nutr
1997; 65:S643–651.

6.

Dyer A, Elliott P, Shipley M. Urinary electrolyte
excretion in 24 hours and blood pressure in the
INTERSALT study II: Estimates of elecrolyte-blood
pressure associations corrected for regression dilution
bias. Am J Epidemiol 1994; 139(9):940–951.

7.

Dyer A, Shipley M, Elliott P. Urinary electrolyte
excretion in 24 hours and blood pressure in INTERSALT
study I: estimates of reliability. Am J Epidemiol 1994;
139(9):927–939.

8.

22

He FJ, MacGregor GA. Effect of longer-term modest salt
reduction on blood pressure. Cochrane Database Syst
Rev 2004;(1).

9.

Lewington S, Clarke R, Qizikbash N, et al. Age-specific
relevance of usual blood pressure to vascular mortality:
a meta-analysis of individual data for one million adults
in 61 prospective studies. Lancet 2002; 360:1903–1913.

10.

Sacks FM, Svetkey LP, Vollmer WM, et al. Effects on
blood pressure of reduced dietary sodium and the
Dietary Approaches to Stop Hypertension (DASH) diet.
N Engl J Med 2001; 344(1):3–10.

11.

Stamler J. Dietary salt and blood pressure. Ann N Y
Acad Sci 1993; 676:122–156.

12.

Trans fatty acids and coronary heart disease risk.
A report of the expert panel on trans fatty acids
and coronary heart disease. Am J Clin Nutr 1995;
62(3):S655–708.

13.

Chardigny J-M, Destaillats F, Malpuech-Brugere C,
et al. Do trans fatty acids from industrially produced
sources and from natural sources have the same
effect on cardiovascular disease risk factors in healthy
subjects? Results of the Trans Fatty Acids Collaboration
(TRANSFACT) study. Am J Clin Nutr 2008; 87(3):
558–566.

14.

Katan MB, Zock PL, Mensink RP. Trans fatty acids and
their effects on lipoproteins in humans. Ann Rev Nutr
1995; 15:473–493.

15.

Lichtenstein AH, Matthan NR, Jalbert SM, et al. Novel
soybean oils with different fatty acid profiles alter
cardiovascular disease risk factors in moderately
hyperlipidemic subjects. Am J Clin Nutr 2006;
84(3):497–504.

16.

Mensink RP, Katan MB. Effect of dietary trans fatty
acids on high-density and low-density lipoprotein
cholesterol levels in healthy subjects. N Engl J Med
1990; 323(7):439–445.

17.

Mensink RP, Temme EH, Hornstra G. Dietary saturated
fat and trans fatty acids and lipoprotein metabolism.
Ann Med 1994; 26(6):461–464.

18.

Uauy R, Aro A, Clarke R, et al. WHO scientific update
on trans fatty acids: summary and conclusions. Eur J
Clin Nutr 2009; 63:S68–75.

19.

Vega-Lopez S, Ausman LM, Jalbert SM, et al. Palm and
partially hydrogenated soybean oils adversely alter
lipoprotein profiles compared with soybean and canola
oils in moderately hyperlipidemic subjects. Am J Clin
Nutr 2006; 84(1):54–62.

20.

National Health and Medical Research Council.
Dietary Guidelines for Australian Adults. Canberra:
NHMRC, 2003.

21.

World Health Organization. Diet, nutrition and the
prevention of chronic diseases. Report of the joint
WHO/FAO expert consultation. Geneva: WHO, 2003.

22.

National Health and Medical Research Council.
Nutrient reference values for Australia and New
Zealand including Recommended Dietary Intakes.
Canberra: NHMRC, 2006.

Heart Foundation | Rapid review of the evidence. Effectiveness of food reformulation as a strategy to improve population health

23.

Beard TC, Woodward DR, Ball PJ, et al. The Hobart Salt
Study 1995: few meet national sodium intake target.
Med J Aust 1997; 166:404–407.

36.

Walls H, Peeters A, Loff B, et al. Why education and
choice won’t solve the obesity problem. Am J Public
Health 2009; 99(4):590–592.

24.

Brinkworth GD, Wycherley TP, Noakes M, et al.
Reductions in blood pressure following energy
restriction for weight loss do not rebound after reestablishment of energy balance in overweight and
obese subjects. Clin Exp Hypertens 2008; 30:385–396.

37.

Cobiac LJ, Vos T, Veerman JL. Cost-effectiveness of
interventions to reduce dietary salt intake. Heart 2010;
96(23):1920–1925.

38.

Fear T, Gibbons C, Anderson S. The Heart Foundation’s
‘Tick’ Program. Driving innovation for a healthier food
supply. Food Australia 2004; 56(12):599–600.

39.

National Heart Foundation of Australia. Heart
Foundation Tick: Two decades of helping Australians
choose healthier foods. Melbourne: National Heart
Foundation of Australia, 2009.

40.

Regmi A, Gehlhar M. New directions in global food
markets. USDA, 2005. Available from: http://www.ers.
usda.gov/publications/aib794/. Accessed 23 July 2012.

41.

Nugent R. Bringing agriculture to the table. Chicago:
The Chicago Council on Global Affairs, 2011.

42.

Walker KZ, Woods JL, Rickard CA, et al. Product variety
in Australian snacks and drinks: how can the consumer
make a healthy choice? Public Health Nutr 2008;
11(10):1046–1053.

43.

Public Health Assocation of Australia. Australian
Senate Select Comittee on Australia’s Food Processing
Sector Consulation. Available from: http://www.phaa.
net.au/documents/120207%20PHAA%20Food%20
Processing%20Industry%20Response%20Senate%20
Committee.pdf. Accessed 13 January 2012.

44.

Monteiro CA, Levy RB, Claro RM, et al. Increasing
consumption of ultra-processed foods and likely impact
on human health: evidence from Brazil. Public Health
Nutr 2010; 14(1):5–13.

45.

Monteiro CA. The big issue is ultra-processing –
commentary. Journal of the World Public Health
Nutrition Association. 2010 1(6). Available from: www.
wphna.org. Accessed 23 May 2012.

46.

Commission of the European Communities. EU
strategy on nutrition, overweight and obesity-related
health issues. Brussels: Commission of the European
Communities, 2007.

47.

Executive Office of the President of the United States.
Solving the problem of childhood obesity within a
generation. White House Task Force on Childhood
Obesity Report to the President. Washington, DC:
Executive Office of the President of the United States,
2010.

25.

Keogh JB, Clifton PM. Salt intake and health in the
Australian population – Letter to the editor. Med J Aust
2008; 189(9):526.

26.

Margerison C, Nowson CA. Dietary intake and 24-hour
excretion of sodium and potassium. Asia Pac J Clin Nutr
2006; 15(Suppl. 3):S37.

27.

Webster JL, Dunford EK, Neal BC. A systematic survey
of the sodium contents of processed foods. Am J Clin
Nutr 2010; 91(2):413–420.

28.

Grimes CA, Campbell KJ, Riddell LJ, et al. Sources of
sodium in Australian children’s diets and the effect of
the application of sodium targets to food products to
reduce sodium intake. Br J Nutr 2010:1–9.

29.

Food Standards Australia and New Zealand. Risk
assessment report: Trans fatty acids in the Australia and
NZ food supply. Canberra: FSANZ, 2009.

30.

Food Standards Australia and New Zealand. Choosing
healthier fats and oils. 2010. Available from http://
www.foodstandards.gov.au/scienceandeducation/
factsheets/factsheets2010/choosinghealthierfat5003.
cfm. Accessed 18 July 2012.

31.

Australian Bureau of Statistics. National Nutrition
survey: nutrients and physical measurements 4805.0.
Canberra: ABS, 1995.

32.

World Health Organization. Interventions on diet
and physical activity: what works? Summary report.
Geneva: WHO, 2009.

33.

Hooper L, Bartlett C, Davey Smith G. Advice to reduce
dietary salt for prevention of cardiovascular disease.
Cochrane Database Syst Rev, 2004(1):CD003656.

34.

Beaudry M, Delisle H. Public nutrition. Public Health
Nutr 2005; 8(6A):743–748.

35.

Choen DA. Obesity and the built environment: changes
in environmental cues cause energy imbalances. Int J
Obes 2008; 32(Suppl. 7):S137–142.

Heart Foundation | Rapid review of the evidence. Effectiveness of food reformulation as a strategy to improve population health

23

48.

Pan American Health Organization (PAHO), Public
Health Agency of Canada (PHAC). Mobilizing for
dietary salt reduction in the Americas. Meeting report.
Miami, Florida: WHO Collaborating Centre on Chronic
Non-Communicable Disease Policy, 2009.

49.

The George Institute for Internation Health. AWASH
key findings document II. Salt levels in selected foods
commonly eaten by children. Sydney: Australian
Division of World Action on Salt and Health, 2008.

50.

Trans Fat Task Force. TRANSforming the food supply:
Report of the Trans Fat Task Force submitted to the
Minister of Health. Canada: Health Canada, 2006.

51.

Webster J, Dunford E, Huxley R, et al. The development
of a national salt reduction strategy for Australia. Asia
Pac J Clin Nutr 2009; 18(3):303–309.

52.

53.

World Health Organization. Global strategy for
prevention and control of noncommunicable diseases.
Geneva: WHO, 2000.

54.

World Health Organization. Global strategy on diet,
physical activity and health. Geneva: WHO, 2004.

55.

World Health Organization. 2008–2013 Action plan
for the global strategy for the prevention and control of
non-communicable diseases. Geneva: WHO, 2008.

56.

Department of Industry, Innovation, Science,
Research and Tertiary Education. Australia’s
Food Processing Industry fact sheet. Australian
Government. Available from: http://www.innovation.
gov.au/Industry/FoodProcessingIndustry/Pages/
AustraliasFoodProcessingIndustryFactSheet.aspx.
Accessed 23 May 2012.

57.

58.

24

Which? Hungry for Change? Which? healthier choice
progress report 2009. Available from: http://www.
which.co.uk/documents/pdf/hungry-for-changehealthier-choices-progress-report-2009-whichreport-176824.pdf. Accessed 30 July 2012.

Australian Chronic Disease Prevention Alliance.
Submission: Issues Paper to Inform Development of
a National Food Plan, 2011. Available from: http://
www.cancer.org.au/File/ACDPA_National_Food_Plan_
submission.pdf. Accessed 30 July 2012.
Australian Government Department of Health and
Ageing. Food and Health Dialogue 2011. Available
from: http://www.foodhealthdialogue.gov.au. Accessed
30 October 2011.

59.

Department of Health and Ageing. Food and
Health Dialogue 2012. Available from: http://www.
foodhealthdialogue.gov.au/internet/foodandhealth/
publishing.nsf. Accessed 23 May 2012.

60.

Loff B, Crammond B. Wanted: politicians to champion
health (not obesity). Med J Aust 2010; 192(7):397–399.

61.

Appel LJ. Salt reduction in the United States. BMJ 2006;
333(7568):61–62.

62.

Goodal S, Gallego G. Scenario modelling of potential
health benefits subsequent to the introduction of the
proposed standard for nutrition, health and related
claims. Sydney: Centre for Health Economics Research
and Evaluation, 2008.

63.

He FJ, MacGregor GA. Reducing population salt intake
worldwide: from evidence to implementation. Prog
Cardiovasc Dis 2010; 52(5):363–382.

64.

L’Abbe MR, Stender S, Skeaff CM, et al. Approaches
to removing trans fats from the food supply in
industrialized and developing countries. Eur J Clin Nutr
2009; 63:S50–S67.

65.

Mozaffarian D, Jacobson MF, Greenstein JS. Food
reformulations to reduce trans fatty acids. N Engl J Med
2010; 362(21):2037–2039.

66.

Neal B. Editorial: Don’t spare the salt? Med J Aust 2011;
195(3):111–112.

67.

Nijman CA, Zijp IM, Sierksma A, et al. A method to
improve the nutritional quality of foods and beverages
based on dietary recommendations. Eur J Clin Nutr
2007; 61(4):461–471.

68.

Roodenburg A, Temme E, Davies O, et al. Potential
impact of the Choices Programme on nutrient intakes
in the Dutch population. Food Nutr Bull 2009;
34(3):318–323.

69.

Smith-Spangler CM, Juusola JL, Enns EA, et al.
Population strategies to decrease sodium intake and the
burden of cardiovascular disease: a cost-effectiveness
analysis. Ann Intern Med 2010; 152(8):481–487.

70.

van Raaij J, Hendriksen M, Verhagen H. Potential for
improvement of population diet through reformulation
of commonly eaten foods. Public Health Nutr 2009;
12(3):325–330.

71.

Webster J. Reformulating food products for health:
context and key issues for moving forward in Europe.
Sydney: The George Institute for International Health,
2009.

Heart Foundation | Rapid review of the evidence. Effectiveness of food reformulation as a strategy to improve population health

72.

Webster JL, Dunford EK, Hawkes C, et al. Salt reduction
initiatives around the world. J Hypertens 2011;
29(6):1043–1050.

84.

Dotsch M, Busch J, Batenburg M, et al. Strategies to
reduce sodium consumption: a food industry perspective.
Crit Rev Food Sci Nutr 2009; 49(10):841–851.

73.

World Health Organization. Creating an enabling
environment for population-based salt reduction
strategies. United Kingdom: WHO, 2010.

85.

74.

Wyness LA, Butriss JL, Stanner SA. Reducing the
population’s sodium intake: the UK Food Standards
Agency’s salt reduction programme. Public Health Nutr
2012; 15(2):254–261.

European Commission. Collated information on salt
reduction in the EU – draft 2008. Available from:
http://ec.europa.eu/health/ph_determinants/life_style/
nutrition/documents/compilation_salt_en.pdf. Accessed
30 May 2012.

86.

Food Navigator USA. New York leads plan to cut salt
intake and save 0.8m lives, 2010. Available from: http://
www.foodnavigator-usa.com/Science/New-York-leadsplan-to-cut-salt-intake-and-save-0.8m-lives. Accessed
30 May 2012.

87.

Food Standards Agency. Food Standards Agency public
written consultation on the draft saturated fat and
energy intake programme. London: FSA, 2007.

88.

Food Standards Agency. Impact assessment of the
revised salt reduction targets. London: FSA, 2009.

89.

Capewell S, Graham H. Will cardiovascular disease
prevention widen health inequalities? PLoS Med 2012;
7(8):e1000320.

Food Standards Agency. Impact assessment of
recommendations on saturated fat and added sugar
reductions, and portion size availability, for biscuits,
cakes, buns, chocolate, confectionary and soft drink.
London: FSA, 2010.

90.

Cappucio FP, Capewell S, Lincoln P, et al. Policy
options to reduce population salt intake. BMJ 2011;
343:d4995.

Harzer G, Kraft. Product reformulation – examining
the role played by industry in tackling obesity
(presentation). Brussels: Kraft; 2006.

91.

Combris P, Goglia R, Henini M, et al. Improvement of
the nutritional quality of foods as a public health tool.
Public Health 2011; 125(10):717–724.

Heart Foundation New Zealand. Reducing our sodium
footprint. Project HeartSAFE situational analysis. New
Zealand: Heart Foundation New Zealand, 2010.

92.

Karppanen H, Mervaala E. Sodium intake and
hypertension. Prog Cardiovasc Dis 2006; 49(2):59–75.

93.

Lang T, Rayner G, Kaelin E. The food industry, diet,
physical activity and health: a review of reported
committments and practice of 25 of the world’s largest
food companies. London: Centre for Food Policy, 2006.

94.

Legowski B, Legetic B. How three countries in the
Americas are fortifying dietary salt reduction: A north and
south perspective. Health Policy 2011; 102(1):26–33.

95.

List GR. Processing and reformulation for nutrition
labelling of trans fatty acids. Lipid Technology 2004;
16(8):173–177.

75.

National Institute for Health and Clinical Excellence.
Prevention of cardiovascular disease at a population
level. United Kingdom: NICE, 2010.

76.

Barton P, Andronis L, Briggs A, et al. Effectiveness and
cost effectiveness of cardiovascular disease prevention
in whole populations: modelling study. BMJ 2011;
343:d4044.

77.

78.

79.

80.

81.

Bibbins-Domingo K, Chertow GM, Coxson PG,
et al. Projected effect of dietary salt reductions on
future cardiovascular disease. N Engl J Med 2010;
362(7):590–599.

Cereal Partners Worldwide, Nestlé and General Mills.
News release: Cereal partners worldwide to globally
reduce sugar in breakfast cereals. 2009. Available from:
http://www.cerealpartners.com/cpw/pdf/FINAL%20
CPW%20Sugar%20Reduction%20News%20
Release%2009122009.pdf. Accessed 13 August 2012.

82.

Confederation of the Food and Drink Industries of the
EU. Europe’s Food and drink industry: helping consumers
make healthier choices. Brussels: CIAA, 2008.

83.

Confederation of the Food and Drink Industries of the
EU. Europe’s food and drink industry: helping consumers
make healthier choices. Brussels: CIAA, 2009.

Heart Foundation | Rapid review of the evidence. Effectiveness of food reformulation as a strategy to improve population health

25

96.

Neal B, Yangfeng W, Li N. The effectiveness and costs
of population interventions to reduce salt consumption.
Geneva: WHO, 2007.

97.

New York City Department of Health. National Salt
Reduction Initiative. New York City, 2011. Available
from: http://www.nyc.gov/html/doh/html/cardio/cardiosalt-initiative.shtm. Accessed 30 May 2012.

98.

Ratnayake WM, L’Abbe MR, Farnworth S, et al. Trans
fatty acids: current contents in Canadian foods and
estimated intake levels for the Canadian population.
J AOAC Int 2009; 92(5):1258–1276.

99.

Ratnayake WM, L’Abbe MR, Mozaffarian D.
Nationwide product reformulations to reduce trans fatty
acids in Canada: when trans fat goes out, what goes in?
Eur J Clin Nutr 2009; 63(6):808–811.

100. Strazzullo P, Cairella G, Campanozzi A, et al.
Population based strategy for dietary salt intake
reduction: Italian initiatives in the European framework.
Nutr Metab Cardiovasc Dis 2012; 22(3):161–166.
101. Talbot G. Independent advice on possible reductions
for saturated fat in products that contribute to consumer
intakes. London: FSA, 2006.
102. Temme EH, Millenaar IL, Van Donkersgoed G, et al.
Impact of fatty acid food reformulations on intake of
Dutch young adults. Acta Cardiol 2011; 66(6):721–728.
103. Temme EH, van der Voet H, Roodenburg AJC, et al.
Impact of foods with health logo on saturated fat,
sodium and sugar intake of young Dutch adults. Public
Health Nutr 2010; 14(4):635–644.
104. Uusitalo U, Feskens EJ, Tuomilehto J, et al. Fall in total
cholesterol concentration over five years in association
with changes in fatty acid composition of cooking
oil in Mauritius: cross sectional survey. BMJ 1996;
313(7064):1044–1046.
105. Webster J. Working Paper on Product Reformulation
and Portion Size, 2009. Available from: http://ec.europa.
eu/health/ph_determinants/life_style/nutrition/platform/
docs/ev20090403_wp_en.pdf. Accessed 30 May 2012.
106. Williams P, McMahon A, Boustead R. A case study of
sodium reduction in breakfast cereals and the impact of
the Pick the Tick food information program in Australia.
NSW: University of Wollongong, 2003.
107. Yach D, Khan M, Bradley D, et al. The role and
challenges of the food industry in addressing chronic
disease. Global Health 2010; 6:10.

26

108. Yach D, Lucio A, Barroso C. Can food and beverage
companies help improve population health? Some
insights from PepsiCo. Med J Aust 2007; 187(11–
12):656–657.
109. Young L, Swinburn B. Impact of the Pick the Tick food
information programme on the salt content of food in
New Zealand. Health Promot Int 2002; 17(1):13–19.
110. Dummer J. Sodium Reduction in Canadian Food
Products with the Health Check Program. Can J Diet
Prac Res 2012; 73(1):227–232.
111. Vyth EL, Steenhuis IH, Roodenburg AJ, et al. Frontof-pack nutrition label stimulates healthier product
development: a quantitative analysis. Int J Behav Nutr
Phys Act 2010;7:65.
112. Federal Department of Home Affairs, Federal
Department of Public Health, Directorate CP. Salt
strategy for 2008–2012. Switzerland: FDHA, 2009.
113. National Centre for Social Research & Human
Nutrition Research. An assessment of dietary
sodium levels among adults (aged 19–64) in the
UK general population in 2008, based on analysis
of dietary sodium in 24 hour urine samples, 2008.
Available from: http://www.food.gov.uk/multimedia/
pdfs/08sodiumreport.pdf. Accessed 30 May 2012.
114. Consensus Action on Salt and Health. CASH urges
the government to step up salt reduction efforts to
save lives. Media release, 2012. Available from: http://
www.actiononsalt.org.uk/news/Salt%20in%20the%20
news/2012/78018.html. Accessed 15 June 2012.
115. Sadler K, Nicholson S, Steer T, et al. National Diet and
Nutrition Survey – Assessment of Dietary Sodium in
Adults (aged 19–64 years) in England, 2011. Available
from: https://www.wp.dh.gov.uk/transparency/
files/2012/06/Sodium-Survey-England-2011_Text_toDH_FINAL1.pdf. Accessed 16 June 2012.
116. Mozaffarian D, Clarke R. Quantitative effects on
cardiovascular risk factors and coronary heart disease
risk of replacing partially hydrogenated vegetable oils
with other fats and oils. Eur J Clin Nutr 2009; 63(Suppl.
2):S22–33.
117. Karppanen H, Mervaala E. Adherence to and
population impact of non-pharmacological and
pharmacological antihypertensive therapy. J Hum
Hypertens 1996; 10(Suppl 1): S57–61.

Heart Foundation | Rapid review of the evidence. Effectiveness of food reformulation as a strategy to improve population health

118. Laatikainen T, Pietinen P, Valsta L, JS. Sodium in the
Finnish diet: 20 year trends in urinary sodium excretion
among the adult population. Eur J Clin Nutr 2006;
60:965–970.
119. Pietinen P, Valsta LM, Hirvonen T, et al. Labelling the salt
content in foods: a useful tool in reducing sodium intake
in Finland. Public Health Nutr 2008; 11:335–340.
120. Vartiainen E, Puska P, Pekkanen J, et al. Changes in risk
factors explain changes in mortality from ischaemic
heart disease in Finland. BMJ 1994; 309(6946):23–27.
121. Vartiainen E, Sarti C, Tuomilehto J, et al. Do changes in
cardiovascular risk factors explain changes in mortality
from stroke in Finland? BMJ 1995; 310(6984):901–904.
122. Joffres F, Campbell NR, Manns B, et al. Estimate the
benefits of a population-based reduction in dietary
sodium additives on hypertension and its related health
care costs in Canada. Can J Cardiol 2007;
23(6):437–443.
123. Palar K, Sturm R. Potential societal savings from
reduced sodium consumption in the U.S. adult
population. Am J Health Promot 2009; 24(1):49–57.
124. Selmer RM, Kristiansen IS, Haglerod A, et al. Cost
and health consequences of reducing the population
intake of salt. J Epidemiol Community Health 2000;
54(9):697–702.

131. Elder T. Potential for the reformulation of pre-packaged
snack foods: survey of children’s school lunches and a
food industry perspective. Available from: http://www.
ana.org.nz/09pres/090526TamsynElder.pdf. Accessed
30 May 2012.
132. European Food Information Council. Food innovation
and reformulation for a healthier Europe – a
challenging mission. Food Today, 2010. Available from:
http://www.eufic.org/article/en/artid/Food-innovationreformulation-healthier-Europe-challenging-mission/.
Accessed 30 May 2012.
133. Jiminez-Colmenero F. Relevant factors in strategies for
fat reduction in meat products. Trends in Food Science
and Technology 2000; 11:56–66.
134. Keeton JT. Low-fat meat products – technological
problems with processing. Meat Sci 1994; 36:261–276.
135. Khan M, Mensah G. Changing practices to improve
dietary outcomes and reduce cardiovascular risk: a
food company’s perspective. New York: PepsiCo, 2009.
136. Skeaff CM. Feasibility of recommending certain
replacement or alternative fats. Eur J Clin Nutr 2009; 63
(Suppl. 2):S34–39.
137. Sleator RD, Hill C. Food reformulations for improved
health: a potential risk for microbial food safety? Med
Hypotheses 2007; 69(6):1323–1324.

125. Mozaffarian D, Katan MB, Ascherio A, et al. Trans fatty
acids and cardiovascular disease. N Engl J Med 2006;
354(15):1601–1613.

138. Stewart-Knox B, Hamilton J, Parr H, et al. Barriers to the
development and uptake of reduced fat foods. United
Kingdom: NICHE, 2003.

126. Mohan S, Campbell NR. Salt and high blood pressure.
Clin Sci (Lond) 2009; 117(1):1–11.

139. Uthayakumaran S, Batey IL, Day L, et al. Salt reduction
in wheat-based foods – technical challenges and
opportunities. Food Australia 2011; 63(4):137–140.

127. Murray CJ, Lauer JA, Hutubessy RC, et al. Effectiveness
and costs of interventions to lower systolic blood
pressure and cholesterol: a global and regional analysis
on reduction of cardiovascular-disease risk. Lancet
2003; 361 (9359):717–725.
128. He FJ, MacGregor GA. A comprehensive review of salt
and health and current experience of worldwide salt
reduction programs. J Hum Hypertens 2009;
23:363–384.
129. Beereboom JJ. Low calorie bulking agents. Crit Rev
Food Sci Nutr 1979; 11(4):401–413.
130. Betts G, Cook S, McLean B, et al. Scientific review of
the microbial risks associated with reductions in fat and
added sugar in foods. London: FSA, 2006.

140. Van Horn L, Johnson RK, Flickinger BD, et al, on behalf
of the Added Sugars Conference Planning Group.
Translation and implementation of added sugars
consumption recommendations: a conference report
from the American Heart Association Added Sugars
Conference 2010. Circulation 2010; 122:2470–2490.
141. Eckel RH, Borra S, Lichtenstein AH, et al.
Understanding the complexity of trans fatty acid
reduction in the American diet: American Heart
Association Trans Fat Conference 2006: report of Trans
Fat Conference Planning Group. Circulation 2007;
115(16):S50–S67.
142. Pszczola D. ‘Stealth Health’ for kids. Food Technology
[Internet]. 2010. Available from: www.ift.org. Accessed
30 May 2012.

Heart Foundation | Rapid review of the evidence. Effectiveness of food reformulation as a strategy to improve population health

27

143. Schwartz MB, Brownell KD. Actions necessary to
prevent childhood obesity: creating the climate for
change. J Law Med Ethics 2007; 35(1):78–89.
144. Blais CA, Pangborn RM, Borhani NO, et al. Effect of
dietary sodium restriction on taste responses to sodium
chloride. Am J Clin Nutr 1986; 44(2):232–243.
145. Bertino M. Long-term reduction in dietary sodium alters
the taste of salt. Am J Clin Nutr 1982; 36(6):1134–1144.
146. Girgis S. A one-quarter reduction in the salt content of
bread can be made without detection. Eur J of Clin Nutr
2003; 57(4):616–620.
147. Golan E, Unnevehr L. Food product composition,
consumer health and public policy: introduction
and overview of special section. Food Policy 2008;
33:465–469.
148. Elmadfa I, Meyer AL. Importance of food composition
data to nutrition and public health. Eur J Clin Nutr
2010; 64:S4–S7.
149. Appel LJ. The case for population-wide salt reduction
gets stronger. BMJ 2009; 339:b4980.
150. Asaria P, Chisholm D, Mathers C, et al. Chronic
disease prevention: health effects and financial costs of
strategies to reduce salt intake and control tobacco use.
Lancet 2007; 370(9604):2044–2053.
151. He FJ, Jenner KH, Farrand CE, et al. Editorial: World Salt
Awareness Week. J Clin Hypertens 2010; 13(3):141–145.

28

152. Scarborough P, Nnoaham KE, Clarke D, et al.
Modelling the impact of a health diet on cardiovascular
disease and cancer mortality. J Epidemiol Community
Health 2012; 66:420–426.
153. Koplan JP, Brownell KD. Response of the food and
beverage industry to the obesity threat – commentary.
JAMA 2010; 304(13):1487–1488.
154. Koplan JP, Brownell KD. Industry response the the
obesity threat – Letter to the editor. JAMA 2011;
305(4):362.
155. Mensah GA, Yach D. Industry response to the obesity
threat – Letter to the editor. JAMA 2011; 305(4):
361–362.
156. Food Standards Agency. Report on trans fatty acids.
United Kingdom: FSA, 2007.
157. Rodgers A. Less salt does not necessarily mean less
taste. Lancet 1999; 353(9161):1332.
158. Sleator RD, Hill C. Molecular analysis of the microbial
food safety implications of food reformulations
for improved health. Foodborne Pathog Dis 2008;
5(4):499–504.
159. Pietinen P, Valsta LM, Hirvonen T, et al. Labelling the salt
content in foods: a useful tool in reducing sodium intake
in Finland. Public Health Nutr 2008; 11:335–340.
160. Food Standards Australia and New Zealand. FSANZ
Code, Standard 1.2.8, clause 7. Canberra: FSANZ, 2012.

Heart Foundation | Rapid review of the evidence. Effectiveness of food reformulation as a strategy to improve population health

For heart health information
1300 36 27 87
www.heartfoundation.org.au

© 2012 National Heart Foundation of Australia ABN 98 008 419 761
ISBN:
978-1-74345-021-5
©
2010
National Heart Foundation of Australia ABN 98 008 419 761
PRO-138
ISBN:
978-1-921226-95-3
Disclaimer: This document has been produced by the National Heart Foundation of Australia for the information of health professionals. The
PRO-112
statements and recommendations it contains are, unless labelled as ‘expert opinion’, based on independent review of the available evidence.
Disclaimer:
This
has been
produced
byappropriate
the National
Heart Foundation
of Australia
fornot
therecommended,
information of other
healththan
professionals.
The of, or
Interpretation
of document
this document
by those
without
medical
and/or clinical
training is
at the request
statements
and
recommendations
it
contains
are,
unless
labelled
as
‘expert
opinion’,
based
on
independent
review
of
the
available
evidence.
in consultation with, a relevant health professional.
Interpretation of this document by those without appropriate medical and/or clinical training is not recommended, other than at the request of, or
While
care has with,
been ataken
in preparing
the content of this material, the National Heart Foundation of Australia and its employees cannot accept
in
consultation
relevant
health professional.
any liability, including for any loss or damage, resulting from the reliance on the content, or for its accuracy, currency and completeness.
While care has been taken in preparing the content of this material, the National Heart Foundation of Australia and its employees cannot accept
any
for any
damage,
resulting
the reliance
on but
the not
content,
or to
forshow
its accuracy,
currency and
completeness.
This liability,
materialincluding
may be found
in loss
thirdor
parties’
programs
or from
materials
(including
limited
bags or advertising
kits).
This does not imply
an endorsement or recommendation by the National Heart Foundation of Australia for such third parties’ organisations, products or services,
This material may be found in third parties’ programs or materials (including but not limited to show bags or advertising kits). This does not imply
including these parties’ materials or information. Any use of National Heart Foundation of Australia material by another person or organisation is
an
endorsement
or recommendation
by the National Heart Foundation of Australia for such third parties’ organisations, products or services,
done
so at the user’s
own risk.
including these parties’ materials or information. Any use of National Heart Foundation of Australia material by another person or organisation is
The entire
thisrisk.
material are subject to copyright protection.
done
so at contents
the user’sofown

