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Abstract Rates of overweight and obesity have increased
dramatically in all regions of the world over the last few de-
cades. Almost all of the world’s population now has ubiqui-
tous access to low-cost, but highly-processed, energy-dense,
nutrient-poor food products. These changes in the food sup-
ply, rather than decreases in physical activity, are most likely
the primary driver of population weight gain and obesity. To-
date, the majority of prevention efforts focus on personalised
approaches targeting individuals. Population-wide food sup-
ply interventions addressing sodium and trans fat reduction

have proven highly effective and comparable efforts are now
required to target obesity. The evidence suggests that strate-
gies focusing upon reducing the energy density and portion
size of foods will be more effective than those targeting spe-
cific macronutrients. Government leadership, clearly specified
targets, accountability and transparency will be the key to
achieving the food supply changes required to address the
global obesity epidemic.
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Introduction

The prevalence of overweight and obesity has dramatically
increased across the world from approximately 29 % of adults
being overweight or obese in 1980 (857 million individuals)
to 38 % (2.1 billion individuals) in 2013 [1•]. Being over-
weight or obese predisposes affected individuals to a plethora
of premature health risks caused both by the direct effects of
overweight on conditions such as arthritis and low back pain
[2] and indirectly through a series of associated metabolic
abnormalities [3]. The effects of overweight and obesity on
high blood pressure, dyslipidaemia and diabetes are particu-
larly important because these are the leading causes of cardio-
vascular diseases, which in turn are now the leading causes of
death in most countries around the world [1•, 4, 5]. As a
consequence, raised body mass index (BMI; BMI>25 kg/
m2) due to excess weight is now a leading risk factor for death
worldwide [5]. It was estimated that in 2010, overweight and
obesity caused 3.4 million deaths globally (7 % of total deaths
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that year), 4 % of all years of life lost and 4 % of all disability
adjusted life years (DALYS) [1•, 6].

The global burden of ill health attributable to poor diet has
always been high, but for most of human history the primary
diet-related health issues have been those caused by micronu-
trient deficiencies and the consumption of insufficient calories
[7, 8]. Until about 50 years ago poor health caused by over-
weight and obesity was the preserve of a wealthy few [8, 9].
Now, however, the adverse effects of “over-nutrition” far ex-
ceed the problems caused by “under-nutrition” and create a
double burden in low- and middle-income countries [10]. This
‘nutrition transition’ [8] parallels profound economic, demo-
graphic and epidemiologic changes that have by now affected
most high- and low-income regions across the world [7, 9, 11].
The predominant dietary shift has been away from traditional
foods prepared within the community towards ultra-processed
and packaged food products, manufactured and heavily
marketed by large national, multi-national, and trans-national
corporations [7, 9]. Very widely marketed ultra-processed
food products are typically formulated from refined ingredi-
ents, which have been extracted from rawmaterials, and trans-
formed into imitations of their original constituents [12, 13].
These types of food products are often energy dense and nu-
trient poor [12, 13].

The nutrition transition has not only modified the average
composition of food products but has also changed the entire
food environment including all aspects of marketing, price,
food availability and accessibility [14]. In addition, the glob-
alization of the food supply has enabled overseas entities to
significantly adversely affect the healthiness of domestic food
environments by increasing the availability of ultra-processed
foods [11, 15, 16].

Energy In and Energy Out

At the most basic level, weight gain and obesity are problems
of energy balance— if energy intake exceeds energy expendi-
ture, then weight will accrue [17••, 18, 19]. It follows that if
either energy intake can be reduced or physical activity in-
creased, weight gain and obesity should attenuate [17••,
18–20]. As well as changes in the food supply, the broad soci-
etal changes of the last 50 years have also had effects on the
physical activity levels of much of the world’s population, both
while at work and during transport and leisure time [21–23].
What has remained unclear for some time has been the relative
contribution of each to the world’s obesity epidemic.

A recent report using small area models to analyse data
from the United States has provided further insight into the
comparative effects of the two sides of energy balance. The
primary observation was that, while the analyses identified
small average increases in moderate to vigorous physical ac-
tivity over the decade of study, there were much larger

increases in average levels of obesity [17••]. This was despite
there being the anticipated weak inverse associations of phys-
ical activity with BMI [17••]. While somewhat counter-intui-
tive, the findings are directly in line with prior work address-
ing the likely contribution of changes in physical activity,
compared to changes in the food supply, to the evolution of
the obesity epidemic [14, 18]. A broad range of analyses using
diverse sources of data have now identified energy intake as
the major driver with a key observation being that over the
past four decades physical activity has remained generally
stable whereas energy intake has gradually increased [18].

Thus, while physical activity is to be encouraged for the
health benefits that it will produce, even if it is not accompa-
nied by weight loss [5, 24, 25], interventions targeting phys-
ical activity alone are unlikely to be sufficient to address the
global obesity epidemic [14, 18–20]. The focus needs instead
to be on the food supply factors [14].

The Food Supply, Weight Gain and Obesity

The types of food consumed impact upon obesity, health and
well-being through a range of different mechanisms [5, 9, 18,
26••, 27]. Many studies have assessed the effects of the intake
levels of different dietary components on both weight loss and
weight gain. The most robust of those studies are randomised
controlled trials examining the impact of different types of
diets on weight loss at the individual-level, [14, 18, 26••, 27,
28] typically over relatively short periods of time (6 months to
2 years) [14, 18, 19, 26••, 28, 29]. While highly informative in
regard to the specific questions addressed, these studies are of
more limited value in understanding the population-level de-
terminants of weight gain and obesity [14].

Far fewer studies have addressed the food composition de-
terminants of population weight gain and obesity [14, 30].
Most of these studies are non-randomised in design and require
a more cautious interpretation because of the risk of bias and
confounding inherent in the study designs [14, 26••]. More-
over, there is a lack of definitive data to describe the systems-
level factors causing obesity at the population level. A key
factor behind this is the difficulty of obtaining up-to-date, ro-
bust and reliable food consumption data [31–33]. At present
food balance sheets, household budget and expenditure sur-
veys, food consumption surveys, and supermarket sales data
are the most commonly used approaches to source population
dietary consumption data [31]. Each of these approaches has
strengths and limitations [31], but the majority tends to fall
short of providing a complete and accurate picture of the diet
of populations [14, 26••, 33]. Mis-reporting of consumption
patterns, incomplete food survey data and the absence of good
data about real world ad-libitum food intake patterns represent
significant challenges [14, 26••, 33]. Where population dietary
consumption studies do exist, they often classify dietary
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patterns rather broadly, [26••] making both the combination
and comparison of data across studies difficult.

Nevertheless, the totality of the available evidence shows
that high-level characteristics of the food supply have a pro-
found influence on population levels of overweight and obe-
sity and their evolution over time [9, 26••, 33–35]. The chal-
lenge is identifying the characteristics of the food supply that
are both important determinants of obesity [9, 13, 36, 37] and
also amenable to change.

Developments in Food Processing

For most of the evolution of hominids the food supply
contained no processed items and foodstuffs were consumed
in a natural or almost natural state [9, 38]. Technological de-
velopment commenced only a few thousand years ago with
basic food storage techniques such as salting, curing and dry-
ing [7, 38]. In the last century, these technological advance-
ments have developed quickly and have culminated in refrig-
eration, freezing and complex manufacturing methods that
transform foods and deliver ultra-processed products on an
unprecedented scale [36, 38, 39]. These changes to the food
supply have increased safety, shelf-life and the availability of
seasonal foods, and have also reduced food wastage due to
less food spoilage [7–9, 38, 40]. Themost rapid advancements
were made in the mid- to late-twentieth century which saw a
huge expansion in both the technologies available and the
capacity for food processing [38]. For example, a series of
novel extraction methods enabled the low cost preparation
of oils from the seeds of plants and grains greatly increasing
the quantities of cheap vegetable oils in the food supply [37,
38, 40]. In the 30 years from 1960, availability of vegetable
oils tripled [9]. Production of high-fructose corn syrup
(HFCS) and other sweeteners also rose [40] with data from
the Food and Agriculture Organisation (FAO) recording in-
creases of 30 % in per capita global supplies of sugar and
sweeteners between 1961 and 2003 [37]. Currently HFCS
represents 40 % of caloric sweetener used in the US [41]. In
parallel, an increased focus on pre-prepared foods led to de-
velopments in refining, milling and other food transforming
technologies. Unfortunately, increased processing was almost
always associated with falls in fibre content [9] and the addi-
tion of large quantities of fat, simple sugars and salt [37, 40].
The increasing worldwide prevalence of these commodities in
the food supply is a direct consequence of their profitability,
with added salt, fat and sugar allowing for low production
costs, long shelf-life, hyper-palatability and sustained high
retail volumes [37, 39].

Accompanying changes in the extent of food processing
have been profound advancements in the distribution systems
supporting the food supply. Fresh or ‘wet’markets stockedwith
unprocessed or minimally processed foods [7, 37, 39, 40] were

once the primary source of foodstuffs for the population [13].
While perishable meats, dairy products and fresh produce can
still be sourced in most areas of the world, the long shelf-life
and stability of many processed foods has provided for their
worldwide distribution through global transport networks [11,
39, 42]. Economies of scale, whereby ultra-processed foods can
be produced in regions with a low cost base [42] and cheaply
transferred to global markets has supported massive increases
in the sales of these commodities and, in many cases, the re-
placements of local wet markets by large supermarkets [7, 39,
42]. In high-income countries, and increasingly in low-middle
income countries, the food supply has become progressively
more homogenous and comprised to an increasingly large ex-
tent of ultra-processed products [7, 13, 37].

Processed Food Products and Average Dietary
Consumption

The increased availability of hyper-palatable ultra-processed
foods has impacted adversely upon dietary consumption pat-
terns in most countries in just a few decades [7, 37, 40, 43].
The extent to which ultra-processed foods have dominated
markets is highlighted by a recent study from Canada which
reported that 62 % of energy consumed by Canadian house-
holds is derived from ultra-processed food products [36],
compared to 29 % in 1938 [44]. Large increases in the avail-
ability and consumption of ultra-processed food products have
also been reported in low- and middle-income countries [11,
31, 45–47] with Brazil reporting that even by 2003 ultra-
processed foods already constituted more than one-quarter of
total energy intake [13].

The developments in food processing that have driven the
nutrition transition have mostly impacted upon dietary con-
sumption in ways that conflict with World Health Organiza-
tion (WHO) objectives [48] (Fig. 1). In general, nutrition tran-
sition has been characterised by increased consumption of
sugars, fats and salt, and while average population intake
levels appear to be plateauing in some higher-income coun-
tries [11], most lower- and middle-income regions for which
data are available continue to report substantial increases in
the consumption of these nutrients [10, 11]. Global estimates
also indicate that average energy supply has increased from
2250 calories per person per day in 1961 to 2750 calories per
person per day in 2007 [49]. In the United States, data from
the National Health and Nutrition Examination Survey
(NHANES) show parallel increases in the percentage of ener-
gy from carbohydrate sources over the last 30 years [43]— a
change driven by increased consumption of ultra-processed
foods which typically contain less than half the dietary fibre
content and six times the amount of free sugars as un- or
minimally-processed foods. Many also contain significant
quantities of salt, saturated fat and trans fats [36]. That same
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study also reported recent levels of energy intake in the United
States derived from carbohydrate (49 %), fat (34 %) and pro-
tein (16 %) [43]. The 2011-2012 Australian Health Survey
reported similar findings for carbohydrate (45 %), fat (31 %)
and protein (18 %) with a large proportion of energy derived
from total sugars (20 %) and saturated fats (12 %), and only
low levels from fibre (2.2 %) [50]. WHO [48] recommends
that daily energy intake is derived primarily from carbohy-
drates (55-75 %) with less than 10 % of energy from free
sugars (with a current proposal to reduce this to 5 % [51])
and at least 11.1 g of fibre for every 4148 kJ of energy con-
sumed. For fat, the WHO recommendation is 15-30 % of
energy with <10% from saturated fats, and 10-15 % of energy
from protein [36, 48].

Macronutrients, Energy Density and Obesity

There is strong evidence describing the role of diet composition
in weight change, but it is apparent from multiple intervention

studies that the achievement of weight loss is dependent pri-
marily upon energy reduction [19, 52, 53]. From the available
data it appears that “a calorie is a calorie” regardless of its
macronutrient source [19, 54] and there is a physiological sup-
port for this proposition [19]. However, while there are many
studies defining the effects of short-to-medium-term dietary
manipulation, rather little is known about effects beyond
2 years. And there are data to suggest that changing the mac-
ronutrient composition of diet could play a role in weight gain
and obesity over the longer-term [19].

Carbohydrates — in the context of processed and pack-
aged food composition, carbohydrates can be broadly
separated into sugars and fibre. Multiple studies have
identified a decrease in the average fibre content of the
food supply with corresponding reports of reduced die-
tary fibre consumption in population studies [7, 9, 36]. It
has been known for many years that diets high in fibre
protect against weight gain, may induce weight loss [33,
34, 55, 56] and are associated with a decreased energy

Fig. 1 Nutrition transition: trends in food consumption and the
development of the food supply ( good, moderate, poor,
consumption). Stage 1: Palaeolithic trend; stage 2: modern agriculture
and famine trend; stage 3: receding famine trend; stage 4: degenerative
diseases. For energy density, macronutrients and sodium, dietary
consumption was classified as good if the reported consumption fell
within the low- to mid-range of current WHO dietary intake targets.
Consumption rates approaching mid- to high-range of current WHO
dietary intake targets were classified as moderate consumption;
classification of poor consumption was given when rates exceeded the
WHO targets. For fibre consumption, good, moderate and poor

consumption was classified as mid- to high-range, low- to mid-range
and inadequate (below) WHO targets, respectively. An increase in
consumption or processing technique is indicated by “↑”, whilst a de-
crease is indicated by “↓”. No change is indicated by “-”. A rating of
good, moderate or poor consumption of unprocessed, minimally-
processed and ultra-processed foods was determined by the percentage
of energy (calories/kilojoules) each food group contributed to total
energy, with reference to WHO dietary intake targets. Content adapted
from Austin et al. (2011), Kac and Perez-Escamilla (2013), Kearny
(2010), Popkin (2006)
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intake [33, 56]. These effects are, in part, attributed to the
induction of the satiety response by which fibre reduces
hunger [56]. Sugars have been particularly strongly im-
plicated in weight gain [26••, 33, 57–61] with a recent
meta-analysis of randomised control trials and cohort
studies reporting adverse effects in both children and
adults [62]. This finding is supported by data from
randomised trials comparing the intake of sugar sweet-
ened soda to sugar-free aspartame sweetened sodas [33,
63] which showed a reduced caloric intake and preven-
tion of weight gain [63]. Observational studies of the
association of artificial sweeteners with health outcomes
have reported varied findings [55, 63, 64] as have studies
examining the link between sugar intake and BMI [33,
59, 60]. In both cases, difficulties in measuring dietary
consumption patterns [31] and changes in consumption
patterns secondary to weight gain and poor health are
likely to have caused serious and uncontrolled confound-
ing of the true associations [14, 26••].
Fats— as for sugars, observational studies examining the
influence of dietary fat on weight gain and obesity are
mixed in their findings [33, 55, 65–67], and once again,
this likely reflects the problem of confounding [26••, 33].
Several studies have suggested that diets with a high pro-
portion of energy derived from fat promote weight gain
and this is likely because of the high energy density of fat
compared to carbohydrates and protein [26••, 33, 65]. Like
sugars, fat also has a lower satiating effect and this may
encourage over-consumption of foods with a high fat con-
tribution [65]. However, while fat is more energy dense,
there is no evidence to suggest that energy derived from fat
is more fattening than the same amount of energy obtained
from carbohydrate or protein sources [26••, 33, 34, 67].
Protein — the protein content of the diet has not been
consistently associated with weight gain or weight loss
and is not currently considered an important determinant
of the prevalence of obesity in a population [26••, 33, 55].
However, protein does increase the sensation of satiety
[68] and there is some evidence that individuals that con-
sume a higher proportion of protein develop the sensation
of fullness earlier and eat smaller portion sizes than those
consuming a higher proportion of carbohydrates or fats
[26••, 28, 34, 55, 69].
Alcohol — is recognised as a high energy-yielding mac-
ronutrient [26••, 70–74] and there is evidence that mark-
edly elevated alcohol consumption has a role in weight
gain [74–76]. Alcohol is not, however, typically consid-
ered to be a constituent of the food supply that importantly
drives population weight change or obesity because it is
rarely found in processed and packaged food products,
which constitute the majority of people’s diets [33, 36, 40].
Energy density — excessive caloric intake is the most
easily understood determinant of the obesity epidemic,

and is a product of the energy density of food and the
quantity of food consumed [24, 69, 77]. The consumption
of food with a higher average energy density is consis-
tently associated with increased weight [24, 26••]. The
propensity to over-consume calories because a food has
a high energy density is compounded by the high levels
of fats and sugars in many ultra-processed products
which make them hyper-palatable and non-satiating,
thereby encouraging consumption beyond energy needs
[37, 40, 42, 77–82]. Most of the literature investigating
the role of energy density in the diet had a focus on
weight change at the individual level. These studies have
found that diets with a higher energy density were not
only associated with weight gain and obesity, but were
also associated with unhealthy eating patterns including
excess quantities of sugars and fat [83].
Portion size — like energy density, the portion size of
processed foods is now a widely accepted determinant of
weight gain and obesity. Several studies have shown that
portion sizes, especially of energy dense foods, have in-
creased enormously in recent decades [84–88]. Variation
in weight and obesity has been observed to be directly
associated with average portion size [87, 89–91]. While
portion size and energy density are both correlated with
energy intake [91], the association between portion size
and energy density is weak [89, 91]. The reason for this
is that the addition of water or air (neither of which have
any caloric value) to a food product can profoundly
change the mass, volume and portion size of the product
[91]. Nevertheless, the combination of foods that are high-
ly energy dense with large portion sizes provides for a
powerful effect on weight gain and obesity [87, 89, 91].
The corollary is also true whereby the conjoint reduction
of energy density and portion size is likely to deliver large
reductions in total energy intake [89, 91, 92]. Recent in-
terventions studies targeting portion size have demonstrat-
ed that changes in the food supply can lead to increased
consumer awareness, and subsequent empowerment to
make healthier choices [93, 94]. The most effective of
these interventions included proportional pricing (standard
price per unit, regardless of portion size of food) and the
offering of a larger variety of portion sizes, especially in
quick service restaurant and workplace settings [94].

Carbohydrates (4 kcal/g), fats (9 kcal/g) and protein
(4 kcal/g) [26••, 28, 34] contain quite different quantities of
energy but the effects on weight of manipulating macronutri-
ents and energy density showed stronger effects for energy
density than for any single macronutrient [26••, 27, 28].While
these findings are not entirely new [42, 65, 68, 82, 95, 96] the
breadth of the evidence now supporting energy density as the
primary determinant of weight gain identifies it as focus for
amelioration efforts [26••, 27, 81]. Targeting energy density
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might also address some of the perversities that arise when
weight control programs focus on one macronutrient or anoth-
er. For example, NHANES data indicates that consensus ef-
forts to lower dietary fat were observed to produce the planned
decreases in the percentage of energy consumed from fat but
were associated with increased total energy intake due to a
compensatory over-consumption of energy from sugars [43].

Key Actions to Create a Healthier Food Supply

Population-level interventions to improve the nutrient compo-
sition of the food supply are an essential part of efforts to
address the global burden of obesity and diet-related non-com-
municable diseases (NCDs) [4, 5, 48, 97, 98]. The global
NCD action plan adopted by WHO member states in May
2013 includes a target to reduce salt intake of populations to
less than 5 g a day, and an indicator to reduce trans and
saturated fats in the food supply [98]. The WHO did recently
review their recommendation for sugar intake [51, 98] but
targets for population sugar consumption are not currently
included in the NCD framework and there are few examples
of system level efforts to modify the quantity of sugar in the
food supply. Likewise, excessive serving sizes have been
identified as an important determinant of obesity but there
has been no systematic attempt to address this problem by
any country to date.

Perhaps reflecting WHO priorities, the focus of efforts to
change the food supply have been on sodium levels, with 22

countries reporting voluntary sodium reformulation targets
and seven countries having mandatory sodium limits for se-
lected food products [99]. These approaches have been highly
successful in the UK and Finland [100–103] though less so in
other countries [12, 104]. The UK salt reduction strategy is
voluntary, but the overt threat of legislation if the program
failed has driven reductions in the average sodium content
of most processed foods. This, in turn, has reduced average
population sodium consumption by 15 % over 7 years with
thousands of premature deaths averted each year as a direct
consequence [12, 103]. Reduction of trans fats has been the
other area of activity targeting the food supply with several
countries banning trans fats in food products [99]. For both
salt and trans fat there has been strong uptake in a few settings
but quality evidence describing the effectiveness of reformu-
lation strategies is mostly absent and the optimal approaches
to program implementation are substantially uncertain [12].

Beyond sodium and trans fats there are few food supply-
based interventions. Whilst reductions in salt intake and trans
fat consumption will improve population distributions of
blood pressure and lipid levels, neither is likely to have a
substantive impact on overweight or obesity. Australia,
France, the Netherlands, New Zealand, Switzerland and the
UK also have voluntary reformulation targets in place for
saturated fats but impact is unknown [99] and effects on obe-
sity are likely to be small. The UK, as a part of the Responsi-
bility Deal, also has industry commitments to reduce calories
and portion sizes [99, 105] but the programs are new and
objective evaluation has not been completed. Objective data

Table 1 Examples of reformulation options and potential positives and negatives from a public health perspective based on Monteiro (2009) [38],
Stubbs, Ferres (2000) [68], and National Heart Foundation of Australia (2012) [12]

Reformulation options Potential positives Potential negatives

Development of low-fat or reduced-fat
products

Energy density remains the same or
slightly decreased

Increased sugar content

Use of fat and carbohydrate substitutes Decreases overall energy density Technological difficulties for industry, namely stability
and shelf-life of food

Unknown long-term effects of substitutes on health

Substitution of sugar with artificial
sweeteners

Decreased sugar content and overall
energy density

Unknown long-term effects of consumption of artificial
sweeteners on health

Potential harm to dental health due to ongoing high
levels of carbonated beverage consumption (high in acids)

Increased water/air content of food
products

Increases weight/volume of food product
without adding extra calories

Alters portion size of product, energy density perceived
lower than it actually is

Increasing fibre content of food Decreases overall energy density Very high fibre consumption can interfere with absorption
of certain nutrients

Changes in standard portion size Changing the portion size of a product
can both increase and decrease the
energy density of a food product

Portion size of food products can be altered
(primarily increased) to be perceived as healthier
options to consumers

Reduction of sodium in foods Reduced population salt consumption
through slightly healthier food supply

Addition of fat or sugar to increase palatability of food
Technological difficulties for industry, namely stability and
shelf-life of food

Unknown long-term effects of substitutes on health
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describing the capacity of this program to effect change on
average population energy intake and consequent impacts up-
on overweight and obesity will be of enormous interest.

Like the Responsibility Deal, the great majority of inter-
ventions targeting the food supply are voluntary in nature [99]
despite evidence suggesting that legislative approaches are
likely to produce better outcomes [12, 106–109]. For exam-
ple, modelling of mandatory vs. voluntary sodium reformula-
tion in Australia suggested health gains 20 times greater for
the former [106]. The potential for mandatory interventions is
highlighted byMauritius where enforced replacement of palm
oil with soybean oil [12] resulted in a 3.5 % decrease in energy
intake from saturated fat over just a few years. Food supply
reformulation programs do, however, need to be implemented
with care because unintended negative effects can ensue
(Table 1). The explosion of low-fat food products since the
1980s [40] has reduced levels of fat in the food supply [40] but
only at the expense of greatly increased quantities of sugars
[37]. The food industry is expert at using combinations of fat,
sugar and sodium to make food products hyper-palatable and
enticing to the consumer [110–112] but only with a compre-
hensive oversight of the food supply will health gains be
assured.

It seems highly likely that regulatory actions will be re-
quired to address the obesity epidemic but actions on even
voluntary approaches are still in their infancy. This may be
because reformulation of the energy composition of foods is
genuinely more complex, or a consequence of the focus of
obesity intervention on interventions targeting personal re-
sponsibility rather than the food environment. Environmental
approaches focused upon nutrient reformulation (specifically
energy density), pricing by portion size, improved food label-
ling, taxes on junk foods/unhealthy food items and restricted
marketing of such products are keys actions likely to discour-
age overconsumption of nutrient-poor, energy dense, ultra-
processed food products and encourage consumers to make
healthier choices.

Conclusions and Implications

The global disease burden caused by overweight and obesity
continues to rise. Reformulation of food products to create a
food supply that supports the control of weight at both an
individual and population level provides a realistic opportuni-
ty to improve the health of many communities around the
world. A series of actions focused on sodium and trans fat
reduction have proved the effectiveness of this approach and
governments need to broaden their target setting. For obesity
control, preventive efforts that shift the focus from individual
macronutrients to energy density and portion size appear to
have most potential. Government leadership in setting refor-
mulation targets, sector-wide food industry participation,

objective independent monitoring of progress, and evaluations
of sustainability, equity and cost–effectiveness will be re-
quired to achieve the required outcomes.
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