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Sweetening of the global diet, particularly beverages:
patterns, trends, and policy responses
Barry M Popkin, Corinna Hawkes

Evidence suggests that excessive intake of added sugars has adverse eﬀects on cardiometabolic health, which is
consistent with many reviews and consensus reports from WHO and other unbiased sources. 74% of products in
the US food supply contain caloric or low-calorie sweeteners, or both. Of all packaged foods and beverages
purchased by a nationally representative sample of US households in 2013, 68% (by proportion of calories) contain
caloric sweeteners and 2% contain low-calorie sweeteners. We believe that in the absence of intervention, the rest
of the world will move towards this pervasiveness of added sugars in the food supply. Our analysis of trends in
sales of sugar-sweetened beverages around the world, in terms of calories sold per person per day and volume sold
per person per day, shows that the four regions with the highest consumption are North America, Latin America,
Australasia, and western Europe. The fastest absolute growth in sales of sugar-sweetened beverages by country in
2009–14 was seen in Chile. We believe that action is needed to tackle the high levels and continuing growth in
sales of such beverages worldwide. Many governments have initiated actions to reduce consumption of sugarsweetened beverages in the past few years, including taxation (eg, in Mexico); reduction of their availability in
schools; restrictions on marketing of sugary foods to children; public awareness campaigns; and positive and
negative front-of-pack labelling. In our opinion, evidence of the eﬀectiveness of these actions shows that they are
moving in the right direction, but governments should view them as a learning process and improve their design
over time. A key challenge for policy makers and researchers is the absence of a consensus on the relation of
beverages containing low-calorie sweeteners and fruit juices with cardiometabolic outcomes, since decisions
about whether these are healthy substitutes for sugar-sweetened beverages are an integral part of policy design.

Introduction
Over the past several decades, the world has become
increasingly aware of the role of added sugars, particularly
in beverages, as a major driver of increased weight gain
and diabetes. This problem is especially evident in highincome countries such as the USA, the UK, and Australia,
where consumption of sugar-sweetened beverages
increased throughout the 20th century.1–5
In this Personal View, we brieﬂy discuss the role of
caloric sweeteners (also known as nutritive sweeteners)
and low-calorie sweeteners (also known as non-nutritive
sweeteners) in weight gain, diabetes, and other
cardiometabolic health problems. We then provide an
update, based on a new dataset, of global trends in sales
of beverages containing caloric and low-calorie
sweeteners, with a focus on understudied countries
outside North America, Europe, and Australasia. We
group sugar-sweetened beverages into three categories:
caloric soft drinks, fruit drinks, and sports and energy
drinks. To illustrate anticipated global trends in the next
decade, we also provide an in-depth analysis of trends
for added caloric sweeteners and low-calorie sweeteners
in both foods and beverages in the USA. We end with a
review of the policy responses that have been put into
place around the world.

Cardiometabolic eﬀects of caloric and
low-calorie sweeteners
The past 25 years have seen a revolution in our
understanding of the eﬀect of caloric sweeteners
(including sugar) on energy intake, obesity, and diabetes.
Although the relation between sugar and insulin control

has been understood since the 1920s,6 appeals to view
sugar as a danger to health were ignored by most of the
health profession during the 1950s and 1960s.7,8 Public
health and biomedical scholars’ focus on sugar-sweetened
beverages increased substantially after groundbreaking
work by Richard Mattes and others showing that intake
of caloric beverages in any form are not compensated for
by an equivalent reduction in food intake.9–12 Although
the reason behind this ﬁnding is not fully understood,
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Key messages
• The addition of caloric sweeteners to foods and beverages is linked to an increased risk
of a range of cardiometabolic problems.
• Evidence of the cardiometabolic outcomes of beverages containing low-calorie
sweeteners and 100% fruit juice remains inconclusive.
• 68% of packaged foods and beverages available in the USA contain caloric sweeteners,
74% include both caloric and low-calorie sweeteners, and 5% include only low-calorie
sweeteners.
• We expect that the US pattern of caloric sweeteners and low-calorie sweeteners in the
food supply will also be seen in most high-income countries and around the world in
the next few decades.
• In most low-income and middle-income countries, sales of sugar-sweetened
beverages in daily calories per person are increasing, whereas intake is declining in a
few high-income regions (eg, North America, Australasia, and western Europe).
• Because of the associated cardiometabolic risks, WHO and many countries are
promoting a major reduction in intake of added caloric sweeteners.
• Governments around the world are increasingly developing and implementing policies
that aim to reduce intake of sugar-sweetened beverages.
• Evidence from Mexico shows that taxation policies can be eﬀective; other policies and
regulations in Chile and other countries are too new to be assessed.
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some potential biological mechanisms (eg, an
evolutionary explanation centred on the extreme
seasonality of food and the need to drink water constantly
to survive) have been identiﬁed.13,14
Extensive meta-analyses show that the risk of weight
gain and other cardiometabolic problems, especially
diabetes, resulting from added sugars in beverages is
substantial and that the risk increases with the amount
consumed.4,15–21 The exceptions are studies funded by the
sugar and beverage industries, which the authors of
some reviews suggest are biased.22,23 Two important
randomised controlled trials link intake of sugarsweetened beverages in children and adolescents with
excessive weight gain.24,25 In the past 3 years, two major
meta-analyses of the eﬀect of added sugars in food show
that the risk of adverse cardiometabolic outcomes from
caloric sweeteners in food is lower than the risk of caloric
sweeteners in beverages.15,16 Nevertheless, WHO, the
British Government dietary guidance committee, and
many other countries and organisations recommend the
reduction of added-sugar intake not only in beverages,
but also in food.26–28 Partly on the basis of this risk, WHO
published a revised guideline in 2015, in which it urged
the reduction of added-sugar intake to less than 10% of
total energy intake (strong recommendation), and a
further reduction to below 5% of total energy intake
(conditional recommendation).27 Several countries and
medical associations (eg, Public Health England’s
Scientiﬁc Advisory Committee on Nutrition and the
World Cancer Research Fund) have promoted the lower
limit of 5%.27,28
Although a consensus regarding the health eﬀects of
sugar-sweetened beverages has been reached, the
cardiometabolic eﬀects of 100% fruit juice need to be
further studied. Some epidemiological studies suggest
an adverse eﬀect,11,12,29–35 whereas other reviews and
studies identiﬁed minimal evidence to support this
conclusion.36 No randomised controlled trials have been
done in either children or adults, which represents a
major gap in research.
The eﬀect of low-calorie sweeteners such as saccharin
and aspartame (appendix p 8) on weight gain and
diabetes risk is even more controversial than that of
100% fruit juice. Although careful reviews and
randomised controlled trials did not identify evidence
that low-calorie sweeteners increase energy intake,14,37
results from several longitudinal cohort studies
implicate low-calorie sweeteners as a cause of increased
weight, diabetes, and other adverse cardiometabolic
outcomes.38–40 However, the investigators of these
studies paid little attention to challenges presented by
reverse causation and, potentially, eﬀect modiﬁcation
by an existing unhealthy diet. Conclusions of adverse
cardiometabolic eﬀects of low-calorie sweeteners have
been reversed in two cases when these issues were
taken into account,41,42 and results from two randomised
controlled trials did not show an adverse eﬀect of

beverages containing low-calorie sweeteners on
cardiometabolic outcomes.43,44 However, no consensus
has been reached on the role of low-calorie sweeteners
in weight gain and diabetes risk; several ongoing
randomised controlled trials should hopefully help to
reach a consensus on the eﬀects of low-calorie
sweeteners on cardiometabolic health outcomes.
Another issue that has received renewed attention is
the role of fructose. Fructose and glucose are the two
main components of sugar (sucrose), and fructose levels
can vary widely in diﬀerent forms of sugar (roughly
45–55% of sugar in some high-fructose corn syrups and
roughly 55–65% in some fruit juices).45,46 Glucose has
important eﬀects on obesity and other adverse health
responses;47 however, fructose, which is metabolised in
the liver, seems to have unique adverse eﬀects, such as
increased liver fat, uric acid, visceral fat, muscle fat, and
triglycerides.48–62
Almost all of this research into the health eﬀects of
beverages has been done in western Europe and North
America, with the exceptions of longitudinal studies or
randomised controlled trials in Singapore,33,63 Japan,64
and Mexico.65 Research in the USA shows that the
relations between BMI and intake of sugar-sweetened
beverages might be stronger in Hispanic66–69 and Asian
individuals than in white individuals, suggesting the
importance of doing further research in other countries—
especially in India and China, since the dearth of studies
in these two countries represents a major gap in research.
In summary, existing evidence shows that increased
sugar intake ampliﬁes the risk of weight gain, diabetes,
and many other cardiometabolic problems. Many
beverages containing caloric sweeteners have adverse
health eﬀects, but further research is needed to
investigate the health eﬀects of beverages containing
low-calorie sweeteners and 100% fruit juices.

Caloric and low-calorie sweeteners in the US
food supply
The USA has one of the world’s most complex food
supplies in terms of the number of products with unique
ingredients; however, our research and that of others
show that this modern supermarket-based system is
growing rapidly in most low-income and middle-income
countries. Thus, study of the US food supply can help to
illustrate global trends—eg, the extent to which
sweeteners are added in packaged foods and beverages.70–74
We analysed data from the Nielsen Homescan Services
nationally representative sample of US households,
which are based on scans from all barcoded food sold in
2000, 2006, and 2013 with “unique formulations of
ingredients” (1·2 million foods in the USA between 2000
and 2013; appendix pp 1–2). We linked food sales to
nutrition fact panels, ingredients, and components of
each of the listed ingredients to ascertain the extent of
the use of caloric sweeteners and low-calorie sweeteners
in packaged foods and beverages. Published work shows
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Figure 1: Food and beverage products containing sweeteners in the US food
supply
Percentage of purchases of uniquely formulated consumer packaged goods
containing sweeteners, (A) by weight (g) and (B) by calories (kcal), weighted to
be nationally representative. (C) Percentage of unique formulations containing
sweeteners, by weight (g). Calculations were partly based on data reported by
Nielsen through its Homescan Services for the food and beverage categories.
*Fruit juice concentrate includes products in which water is present as an
ingredient, but excludes lemon or lime and when reconstituted.
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We used data for global trends in beverage sales from the
Euromonitor Passport International database,78,79 which
has been used in other studies of sugar-sweetened
beverages.80 Our deﬁnition of sugar-sweetened beverages
included caloric soft drinks (carbonated and noncarbonated), fruit drinks (sweetened beverages of diluted
fruit juice and often other caloric sweeteners and
ﬂavourings), and several fast-growing categories—namely,
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that a large proportion of US foods and beverages include
the natural sweetener, fruit juice concentrate.75 We
included as an added sugar any beverage with both fruit
juice concentrate and water as a caloric sweetener rather
than as 100% fruit juice (see appendix pp 5–8 for all the
types of sweeteners included in our search). In many
foods and beverages, fruit juice concentrate is not shown
as a stand-alone ingredient on the label, so we also
searched the components of the ingredients on the
nutrition fact panel for various juice concentrates
(appendix p 6). We excluded sugar alcohols, as does the
US Food and Drug Administration, since their caloric
eﬀect is minimal; we also excluded two new, rarely used
low-calorie sweeteners, allulose and tagatose.
Our analysis shows a signiﬁcant increase in the
proportion (by weight) of purchased products, especially
beverages, with both caloric sweeteners and low-calorie
sweeteners, and also a signiﬁcant increase in that of
purchases, especially beverages, with no added
sweeteners between 2000 and 2013 (ﬁgure 1A). In 2013,
30% of all food calories and 37% of all beverage calories
purchased were in products that did not have added
sweeteners (ﬁgure 1B), which lends support to earlier
work showing that intake of total added sugars in the
USA has declined since 2000 and that much of this shift
is caused by a reduction in the consumption of caloric
beverages.76,77 68% of packaged foods and beverages
available in the USA contain caloric sweeteners, 74%
include both caloric and low-calorie sweeteners, and 5%
have only low-calorie sweeteners (ﬁgure 1C). The
proportion (by weight) of purchases containing fruit
juice concentrate remained similar between 2000 and
2013 (ﬁgure 1A). Although the number of foods
sweetened with fruit juice concentrate remained the
same, the number of beverages with fruit juice
concentrate declined substantially (ﬁgure 1C), as did the
proportion of beverages bought, in terms of volume and
calories, although to a lesser extent.

Beverages only

Low-calorie sweeteners
No added sweeteners
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energy drinks, sports drinks, and sugar-sweetened (often
ﬂavoured) waters, which we combined in our analysis as
sports and energy drinks. Our analysis adds to earlier
studies on sales volumes, which had little disaggregation,
since ours is the ﬁrst to include data for trends in caloric
levels in sugar-sweetened beverages (appendix pp 2–4).79
Euromonitor International allowed our research team to
beta-test and use these new caloric data to analyse the
breakdown of beverages in more detail than is traditionally
provided by Euromonitor online. We combined sales for
oﬀ-trade volume (ie, supermarkets and retailers) and ontrade volume (ie, restaurants and cafeterias) reported in
volume (mL) sold per person per day. Caloric data were
available only for oﬀ-trade sales, and regional averages
were weighted by the population of each country in that
area.
We compared our results with intake levels of sugarsweetened beverages from national nutritional surveys
and several large-scale studies of such intake across the
world (appendix pp 2–3).19,21 Some limitations of our dataset
were that many small local bottlers were likely to have
been omitted, and that consumption for a few countries—
notably, Colombia—seemed much lower than that in
national nutrition surveys and regional dietary intake
patterns from 24-h recall studies. Moreover, the data were

of average purchases for the country, included waste, and
did not include information about per-person consumption
of key age groups that are more likely to consume sugarsweetened beverages (ie, people aged 10–35 years), as was
done in a cross-sectional presentation of global dietary
data.21 However, the data do seem to be accurate with
respect to the identiﬁcation of trends in both volume and
calories of sugar-sweetened beverages sold, since the
results align closely with our own ﬁndings on trends in
purchases and dietary intake of sugar-sweetened beverages
in the USA76 and Mexico.77 The trends from our analysis
(ﬁgures 2–5; appendix pp 2–3) also accord with ﬁndings
from two recent reports.19,80 Singh and colleagues’ study19 of
cross-sectional dietary intake data of sugar-sweetened
beverages from individual surveys showed that the
Caribbean region that was not represented by Euromonitor
caloric intake data consumed greater volumes of sugarsweetened beverages than did other regions. Basu and
colleagues’ ecological analysis of Euromonitor data80
showed a strong association between sales of such
beverages at the country level and the prevalence of
diabetes.
North America and Latin America are the largest
consumers of sugar-sweetened beverages, with sales in
Asia Paciﬁc substantially lower (ﬁgure 2A). In 2009–14,

A
North America
Latin America
Australasia
Western Europe
Eastern Europe
North Africa and Middle East
Worldwide
Sub-Saharan Africa
Asia Paciﬁc
0

20

40

60

B

80
kcal per person per day

100

120

140

180

160

Sports and energy drinks
Fruit drinks
Caloric soft drinks

160

kcal per person per day

140
120
100
80
60
40
20

20
0
20 9
1
20 0
1
20 1
1
20 2
1
20 3
1
20 4
0
20 9
1
20 0
1
20 1
12
20
1
20 3
1
20 4
0
20 9
1
20 0
1
20 1
1
20 2
1
20 3
14
20
0
20 9
1
20 0
1
20 1
1
20 2
1
20 3
14
20
0
20 9
1
20 0
1
20 1
12
20
1
20 3
1
20 4
0
20 9
1
20 0
1
20 1
1
20 2
1
20 3
1
20 4
0
20 9
1
20 0
1
20 1
1
20 2
1
20 3
14
20
0
20 9
1
20 0
1
20 1
12
20
1
20 3
1
20 4
0
20 9
1
20 0
1
20 1
12
20
1
20 3
14

0

North America

Latin America

Australasia

Western Europe

Eastern Europe

North Africa and
Middle East

Worldwide

Sub-Saharan Africa

Asia Paciﬁc

Figure 2: Sales of sugar-sweetened beverages by region in 2014 (A) and trend in sales, 2009–14 (B)
Data from Euromonitor Passport International, which were obtained from nutrition fact panels and websites of sugar-sweetened beverage companies. kcal=kilocalories.
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sales fell in North America, Australasia, and western
Europe, but increased in all other regions (ﬁgure 2B;
appendix pp 14, 16, 18–22, 24). Important diﬀerences
between regions are seen in the types of beverages sold.
Although caloric soft drinks are a dominant contributor
to daily calories sold per person in most regions, fruit
drinks contribute equally in Asia Paciﬁc. Sales of caloric
soft drinks remained fairly stable in Latin America, while
sales of fruit drinks increased. In North America, sales of
caloric soft drinks declined substantially, but sales of
sports drinks increased signiﬁcantly. Such an increase in
sales of sports drinks was also seen in Australasia,
although sales of soft drinks remained stable, with the
overall decline being explained mainly by the decrease in
fruit drinks sold. Worldwide, sales of caloric soft drinks
remained fairly unchanged, whereas sales of fruit drinks
and energy drinks increased.
Enormous heterogeneity exists in sales volumes and
trends within regions. Three of the six countries with the
highest per-person daily calories sold from sugarsweetened beverages are in Latin America, with Chile
being the highest, followed by Mexico in second place and
Argentina in fourth place (ﬁgure 3; appendix p 10). The
USA and Saudi Arabia are also in the top six. This
situation is diﬀerent from that in 2000, when the USA
was the largest consumer, before the substantial decline
in consumption of sugar-sweetened beverages. National
trends in diﬀerent types of sugar-sweetened beverages
reﬂect regional trends—eg, China shows a large growth
in fruit drinks consumed (appendix p 15).
Changes in sales of sugar-sweetened beverages also
diﬀer between countries in the same region (ﬁgure 4)—
eg, Chile and Mexico, two countries where the health
eﬀects of sugar-sweetened beverages have received
extensive media and political attention. The data in our
analysis show that some countries, such as China,
Thailand, Brazil, and Chile, are facing growth in sales of
sugar-sweetened beverages, whereas others such as the
UK, Mexico, and the USA are seeing declines. In the case
of Mexico, this decline occurred before the sugar tax was
instituted, possibly because of the much more visible
and well-funded media campaign linking sugarsweetened beverages with diabetes (which is called
“urino con azucar” in Mexico). By contrast, much of the
Chilean eﬀort was aimed at direct discussions with
congressional representatives led by several active
senators.81 Decline in overall sales was also apparent in
the USA, despite increases in sales of sports and energy
drinks.
The caloric trends essentially mimic the 2000–14 trends
in sales in volume, with a few exceptions (appendix
pp 14–24). The USA is one example in which the two
trends diverge, since sales have shifted to beverages with
low caloric content, often by replacing caloric sweeteners
with low-calorie sweeteners (ﬁgures 1–3). Asia, including
China, is characterised by the increasing consumption of
fruit drinks. China has seen a remarkable increase in

sales of sugar-sweetened beverages since 2000, but the
change is smaller than that in Chile (ﬁgure 4). Both longterm and short-term data show that a major focus of
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Figure 3: Sales of caloric beverages in 2014
Data from Euromonitor Passport International, which were obtained from nutrition fact panels and websites of
sugar-sweetened beverage companies.
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global beverage companies is to promote consumption
in less saturated, emerging markets (eg, China [appendix
p 15], Thailand, and the Philippines) beyond the
established markets in high-income countries such as
the USA, Australia, and the UK.82 Aside from North
America, Australasia, and western Europe, few regions
consume many beverages containing low-calorie
sweeteners; North America, Australia, and New Zealand
consume twice as many such beverages as do other
regions (ﬁgure 5; appendix p 12).

Policy responses
Global overview
In view of the adverse health eﬀects associated with the
widespread consumption of sugar-sweetened beverages,
many national governments have taken action to reduce
6

consumption.26,83 We identiﬁed such policies from the
World Cancer Research Fund (WCRF) International
NOURISHING database.84,85 Actions led by the private
sector were not included. This database does not
represent a comprehensive global survey, so our review
of existing policy actions was selective. We identiﬁed the
most common actions, the number of actions in lowincome and middle-income countries, and how policy
makers have dealt with the scientiﬁc uncertainty about
potential substitutes of sugar-sweetened beverages. We
reviewed the eﬀects of some of these policies, on the
basis of evaluation of actions taken at the local level (eg,
in school districts) and in research settings. Aside from
that of the Mexican tax on sugar-sweetened beverages,
few national-level and statistically rigorous studies have
been done in low-income and middle-income countries.
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Taxation
The most notable policy development in the past 2 years
is the increasing governmental interest in taxation of
sugar-sweetened beverages or foods with added sugar, or
both. As of May, 2015, national-level taxes have been
implemented in ﬁve countries in Latin America and
Europe (Chile, Mexico, Finland, Hungary, and France),
four small island states (Samoa, Mauritius, French
Polynesia, and Tonga), one city (Berkeley, CA, USA), and
one Native American reservation (Navajo Nation in the
USA). So far, taxation rates have mostly been lower than
the level of 20% or more recommended by scholars86—
eg, 2% in Navajo Nation (implemented in April, 2015),
8% in Chile (January, 2015), 10% in Mexico (January,
2014) and France (January, 2012), and higher (around
15–30%) in French Polynesia and other western Paciﬁc
Islands.87 The highest rate is the 12–25% tax (depending
on the size of the container) in Berkeley. In several
countries, the tax covers more than sugar-sweetened
beverages. In Hungary, for example, the tax (adopted in
2012) applies to the sugar, caﬀeine, and salt content of
various categories of ready-to-eat foods and drinks,
including energy drinks, which are widely consumed by
young people. In Mexico, the tax on sugar-sweetened
beverages is combined with a roughly 8% tax on so-called
non-essential foods that are high in added sugar, sodium,
or unhealthy saturated fats.
What has been the eﬀect of these taxes? In Hungary,
an econometric analysis of broad food and beverage
categories from household expenditure data showed a
3·4% decrease in the purchase of processed foods and a
1·1% increase in the purchase of unprocessed food after
the tax was introduced;88 other initial reports suggested a
much larger decline (27%) in sales of taxed foods and
extensive reformulation of food products.89 This decline
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We also look at trends in consumption of sugarsweetened beverages in countries that have implemented
health-related food taxes.
Many countries have started to attempt to reduce
consumption of sugar-sweetened beverages, and the
most common actions implemented so far include
taxation, reduction of availability in schools, restrictions
on marketing to children, public awareness campaigns,
and front-of-pack labelling. Most of these actions are not
speciﬁc to sugar-sweetened beverages, but do include
them. Although we identiﬁed 72 policy actions that have
been implemented in 49 countries, covering all world
regions (ﬁgure 6),85 none of these actions is implemented
in low-income countries. Only one (2%) lower-middleincome country (Samoa) and 16 (33%) upper-middleincome countries have enacted such actions; most of the
actions are implemented in high-income countries,
where consumption is generally highest but more likely
to be stabilising. This ﬁnding suggests that more policy
actions are needed beyond high-income countries where
rates of consumption are rising.
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Figure 6: Number of countries that have implemented policies on sugar-sweetened beverages (including at
the sub-national level)
Data from World Cancer Research Fund International NOURISHING database.

is also seen in the Euromonitor data (ﬁgure 7). In France,
the tax led to a roughly 5% price increase, with
Euromonitor data showing a small eﬀect on sales
(ﬁgure 7) and WHO also reporting a 3·3% reduction in
sales.89 In Chile, a continued increase in consumption
was seen up to Jan 1, 2015, when the tax was
implemented. The Chilean evaluation will be initiated,
with similar data and methods as those used in the
Mexican evaluation, in 2016 by the Global Food Research
Program of the University of North Carolina and the
Institute of Nutrition and Food Technology, University
of Chile.
A joint team from the University of North Carolina and
the Mexican National Institute of Public Health is
investigating the long-term eﬀects of the taxes in Mexico
on food and beverage purchase patterns.77 Their
evaluation of the tax on sugar-sweetened beverages
showed an average decline of 6% in purchases of taxed
beverages in 2014, compared with pre-tax levels. This
diﬀerence became more pronounced over 2014, and the
reduction compared with pre-tax trends reached 12% by
December, 2014. All socioeconomic groups purchased
fewer taxed beverages. Reductions were higher in
households with low socioeconomic status, with a 9%
average decline in 2014 and up to a 17% decline by
December, 2014. The ﬁrst year of this tax has therefore
already led to the expected signiﬁcant declines in
purchases of sugar-sweetened beverages and increases in
purchases of bottled water; in theory, the longer-term
eﬀect could be even greater if taxes aﬀect people’s longterm preferences and move their habits away from the
consumption of sugar-sweetened beverages.90–93 However,
this assumption does not account for changes in industry
behaviour in response to taxation policies, so the longterm eﬀects are diﬃcult to predict.
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Restrictions of availability in schools

Marketing restrictions

A major focus of government actions around the world
has been to improve the quality of foods available in
schools.94 Although the policies vary substantially from
place to place—eg, some set standards for meals, some
for vending, some for all food in schools, and some are
speciﬁc to sugar-sweetened beverages—a common
feature is that they aim to restrict the availability of sugarsweetened beverages. Such policies have been implemented at the national, state or province, municipal, and
school district levels; most of these policies are mandatory,
although many examples of oﬃcial guidelines for
voluntary application also exist.
Evidence about the eﬀects of restricting sugar-sweetened
beverages on consumption comes mainly from the USA,
where state-level bans have consistently led to decreased
availability in schools, but the evidence for an eﬀect on
daily consumption has been mixed.95 Restrictions might be
less eﬀective if they do not include all sugar-sweetened
beverages or are not comprehensive across the school
environment.96 Where bans are comprehensive, they aﬀect
in-school purchasing of sugar-sweetened beverages but do
not necessarily reduce overall consumption, since children
can bring these beverages into school and consume them
before and after school.96,97 These ﬁndings suggest that a
range of synergistic measures are needed both inside and
outside schools,83,98 since preferences and habits for consumption of such beverages are already deeply entrenched.
More evidence is also needed from low-income and
middle-income countries, where a range of policies on
school snacking, beverages, and meals have been instituted
but no large-scale evaluations have been done so far.

Eﬀorts to reduce the exposure and power of marketing of
soft drinks have been less widely implemented than the
other policy actions reviewed here (ﬁgure 6). The UK,
Ireland, and South Korea restrict advertising of sugarsweetened beverages as part of regulations on advertising
of foods high in fat, sugar, and salt content, but these are
applicable only to speciﬁc communications channels
(mainly television). Iran is reported to have had a ban on all
soft-drink advertising on television since 1994. Since 2007,
France has required health messages on all food and drink
advertising. On July 1, 2016, Chile will implement a new
law to ban marketing to children of foods and beverages
high in sugar, sodium, calories, or saturated fats, and will
also require these banned products to have front-of-pack
warnings.81,99 Evidence for the eﬀect of marketing
restrictions on consumption of sugar-sweetened beverages
is not available; at present, the eﬀect of comprehensive
marketing bans, which are recommended as the most
eﬀective approach by WHO,100 cannot be assessed, since no
country has comprehensively restricted all forms of
marketing of sugar-sweetened beverages to children.

Public awareness campaigns
Several governments have also launched public awareness
campaigns.85 In New York City (NY, USA), the Department
of Health set a precedent in 2009 with its Pouring on the
Pounds campaign to reduce consumption of sugarsweetened beverages through the use of posters, videos,
and slogans such as “Don’t drink yourself fat”. This
campaign has been adapted for use in other US states—
eg, the Choose Health LA Sugar Pack campaign in
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Los Angeles, CA. Sugary drinks have been included in
public awareness campaigns in Australian states and
territories, as part of the LiveLighter campaign;101 in
England, where the Change4Life public health programme
ran a social marketing campaign called Smart Swaps in
January, 2014, to encourage alternatives to sugary drinks;102
and in Tonga, where the 2012 A Mouthful of Sugar
campaign featured an image of a bottle of soda with a label
reading “diabetes”.
Evidence suggests that public awareness campaigns
are eﬀective at reducing consumption of unhealthy foods
and drinks if they use several modes of communication
and are run for a sustained period.103 However, few
assessments speciﬁc to sugar-sweetened beverages have
been done. One exception is the Choose Health LA Sugar
Pack campaign, which increased the public’s knowledge
of sugar in drinks. In an evaluation of the campaign
(which included a survey), more than 60% of respondents
reported that they were likely or very likely to reduce their
daily intake of sugary drinks.26

Front-of-pack labelling
Front-of-pack labels on food packages that show the levels
of sugars have been adopted in several countries. In 2014,
the Ecuadorian Government set a precedent by requiring
so-called traﬃc light labels on packaged foods and drinks.
The labels display the levels of sugar, fats, and salt with
the colour codes: red (high), orange (medium), or green
(low). This approach was ﬁrst implemented in the UK,
where voluntary guidelines were produced in 2006 and
revised in 2013 by the government. The Chilean approach
requires foods high in added sugar, sodium, and saturated
fats to carry a warning label about ill-health eﬀects, a
requirement that will also be applied to advertising from
July 1, 2016.81 In some countries, the consumer packaged
food and beverage industry has adopted an alternative
approach of calorie labelling on a voluntary basis. Other
labelling systems take a diﬀerent approach by indicating
healthier products, including products lower in sugar;
examples are the Healthy Stars Rating labels in Australia
and the Green Keyhole labels in Denmark, Norway,
Sweden, and Iceland.
The eﬀects of these front-of-pack labels on purchasing
and consumption have yet to be fully evaluated.104,105
Evidence suggests that these types of labels are easier to
understand and interpret correctly than are traditional
nutrient lists, but that their eﬀect depends on the nature
of the population, with highly educated groups and
nutritionally aware shoppers being more likely to be
responsive than others.105 Diﬀerent types of labels seem to
result in diﬀerent responses.106,107 One small US study
speciﬁc to sugar-sweetened beverages suggests that
provision of prominent caloric information was associated
with reduced purchasing.108 Some evidence suggests that
front-of-pack symbols can have a positive eﬀect on
reformulation of foods, and this eﬀect has been shown in
sugar-sweetened beverages speciﬁcally.109,110

Reformulation and portion size reduction
Although mandatory or voluntary targets to encourage
reformulation of processed foods are fairly widespread
around the world, these targets generally apply to salt
and trans fats.111 Only France has made a concerted eﬀort
to set sugar reduction targets in foods and drinks; since
2001, it has been implementing a strategy that aims to
reduce sugar consumption by 25%, but this seems to
apply to foods only (ie, excluding beverages).26 In New
York City, eﬀorts to introduce legislation on portion sizes
of sugar-sweetened beverages in restaurants failed to be
implemented.112

Substitutes for sugar-sweetened beverages
We also examined how policies deal with potential
alternatives to sugar-sweetened beverages. This is
important because such measures aﬀect what people
may choose to consume instead and therefore their
overall caloric intake.113 Although from a public health
standpoint, unsweetened or very lightly sweetened water,
milk, tea, and coﬀee are the best alternatives,43,114–116 policy
makers need to make practical decisions about beverages
for which the cardiometabolic eﬀects are inconclusive.
The diﬃculty of diﬀerentiating added sugars from
natural sugars in front-of-pack labels also poses
challenges for policy formulation.
For countries that have taxes on sugar-sweetened
beverages or foods with added sugars, most tax according
to the level of sugar in drinks or foods, and do not tax
drinks with no caloric sweeteners or low-calorie
sweeteners. France is a rare exception that includes
drinks with low-calorie sweeteners, reportedly because
no speciﬁc category in customs codiﬁcation is dedicated
to sodas.113 Results from one analysis suggest that this
policy reduces the eﬀectiveness of the tax because the
prices of all drinks are increased, so that the relative
diﬀerences between products remain unchanged.113 The
preliminary assessment of the Mexican tax on sugarsweetened beverages, which does not include drinks with
non-caloric sweeteners, shows a roughly 4% increase in
purchases of untaxed beverages in 2014, which was
mainly driven by an increase in the purchase of bottled
plain water (data for tap water intake were not available).
No concomitant increase has been reported in sales of
100% fruit juices (which are expensive), nor of drinks
with low-calorie sweeteners (which are less well
promoted than drinks with caloric sweeteners and are
reportedly unpopular in the country117).
By contrast with tax policies, school policies—such as
those in Queensland, Australia; France; and Brazil—tend
to include beverages with low-calorie sweeteners in their
restrictions on the basis that they are of minimal nutritional
value and therefore have little contribution to school
meals.118 100% fruit juices are typically permitted with
limited portion sizes (eg, 4 ounces [113 g] in the USA). In
Mexico, the school food standards implemented in 2013
initially permitted fruit drinks; however, a preliminary
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analysis shows that carbonated sugar-sweetened beverages
were simply replaced by beverages with equal caloric
content.119 As a result, the Mexican Department of
Education has now excluded fruit drinks and has proposed
plans to provide potable water in schools with some of the
proceeds from the sugar-sweetened beverage tax, although
this policy has not been implemented.
Public awareness campaigns tend to promote drinks
that are low in calories as alternatives. The slogan used in
the New York City campaign in 2009 was “Go with water,
seltzer or low-fat milk instead”. In England, the Smart
Swaps campaign recommends water, drinks containing
low-calorie sweeteners, and any drinks with no added
sugar as potential swaps for sugar-sweetened beverages.102
The campaign in Tonga recommended substitution with
water or coconut water.85

Conclusion
The evidence presented in this Personal View has four
important policy implications. First, evidence that added
sugars have adverse eﬀects on weight gain and many
cardiometabolic risks provides a rationale for government
action. Sugar-sweetened beverages and processed food
are major sources of added sugars in most countries.
WHO has recommended the amount of added sugars be
reduced in foods, but the evidence for the eﬀectiveness of
this recommendation is less clear than for that for sugarsweetened beverages; a clear policy priority should be to
reduce intake of these beverages. Second, consumption
of sugar-sweetened beverages is rising fastest in lowincome and middle-income countries in Latin America,
the Caribbean, Africa, the Middle East, Asia, and Oceania;
therefore, action is urgently needed in these countries to
reduce consumption of such beverages. Policies are also
needed to continue to decrease the high levels of
consumption in Australasia, North America, and western
European countries. Third, although intakes of
carbonated sugar-sweetened beverages might be
stabilising or declining in some countries, governments
need to be aware of the rising sales of sports, energy, and
fruit drinks with added sugars, which also require policy
attention. Fourth, the absence of a consensus on the
evidence on beverages containing low-calorie sweeteners
and fruit juices creates a practical conundrum for policy
Search strategy and selection criteria
We searched for publications on MEDLINE from Jan 1, 2000,
to March 31, 2015. We did a selective review of published
work on the eﬀect of foods and beverages with added caloric
sweeteners and low-calorie sweeteners on cardiometabolic
outcomes, from the perspective of the evidence needed to
inform policy, referencing key studies and the emergence of
the evidence base over time to provide an up-to-date picture.
This is not a systematic review but a Personal View in which
we cite selected key reports and meta-analyses.
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formulation. From a public health perspective,
unsweetened or very lightly sweetened water, milk, tea,
and coﬀee are appropriate substitutes, depending on
context and age group, although policy makers still need
to make practical decisions about how to treat drinks
with low-calorie sweeteners and fruit juices in the design
of policies to tackle consumption of sugar-sweetened
beverages.
To conclude, many countries consume high levels of
sugar-sweetened beverages, and others with lower
intakes are seeing steep increases. We have also shown
from trends data that consumption seems to be
decreasing in countries with taxes on sugar-sweetened
beverages (eg, Mexico, Finland, Hungary, and France).
WHO, major scientiﬁc bodies, and most countries
recognise the importance of reducing consumption of
sugar-sweetened beverages to improve public health.
The evaluation of not only sugar taxes, but also new
marketing controls and front-of-pack labelling, is
important and represents one of the next frontiers—
namely, can these policies eﬀectively reduce
consumption of sugar-sweetened beverages and intake
of total added sugars?
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