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ABSTRACT
Objectives: To investigate the free sugars and calorie
content of carbonated sugar-sweetened beverages
(CSSB) available in the main UK supermarkets.
Study design: We carried out a cross-sectional
survey in 2014 of 169 CSSB.
Methods: The free sugars (sugars g/100 mL) and
calorie (kcal/100 mL) were collected from product
packaging and nutrient information panels of CSSB
available in 9 main UK supermarkets.
Results: The average free sugars content in CSSB was
30.1±10.7 g/330 mL, and 91% of CSSB would receive a
‘red’ (high) label for sugars per serving. There was a
large variation in sugars content between different
flavours of CSSB and within the same type of flavour
ranging from 3.3 to 52.8 g/330 mL. On average, ginger
beer (38.5±9.9 g/330 mL) contained the highest
amounts of sugars and ginger ale (22.9±7.7 g/330 mL)
contained the lowest. Cola flavour is the most popular
flavour in the UK with an average free sugars content of
35.0±1.1 g/330 mL. On average, the supermarket own
brand contained lower levels of sugars than branded
products (27.9±10.6 vs 31.6±10.6 g/330 mL, p=0.02).
The average calorie content in CSSB was 126.1±43.5
kcal/330 mL. Cola flavour had a calorie content of 143.5
±5.2 kcal/330 mL. Among the 169 products surveyed,
55% exceeded the maximum daily recommendation for
free sugars intake (30 g) per 330 mL.
Conclusions: Free sugars content of CSSB in the UK is
high and is a major contributor to free sugars intake.
There is a wide variation in the sugars content of CSSB
and even within the same flavour of CSSB. These
findings demonstrate that the amount of free sugars
added to CSSB can be reduced without technical issues,
and there is an urgent need to set incremental free
sugars reduction targets. A reduction in sugars content
and overall CSSB consumption will be very beneficial in
reducing obesity, type 2 diabetes and dental caries.

INTRODUCTION
Obesity, type 2 diabetes and dental caries are
all major public health problems in the UK.
It is well recognised that excessive free sugars
consumption is associated with these

conditions.1 2 Free sugars include all mono-
saccharides and disaccharides added to
foods by the manufacturer, cook or con-
sumer, plus sugars naturally present in
honey, syrups and unsweetened fruit juices.
Under this definition lactose (milk sugar)
when naturally present in milk and milk pro-
ducts and sugars contained within the cellu-
lar structure of foods (particularly fruits and
vegetables) are excluded.
In the UK, in 2014, 62% of adults were

overweight or obese (65% of men and 58%
of women).3 For children (2–15-year olds),
in England, 14% were obese, with ∼15%
overweight.4 Being overweight or obese is a
risk factor for many serious and chronic
health problems, including type 2 diabetes,
some cancers and coronary heart disease.5

Free sugars are a major hidden source of cal-
ories, with little or no nutritional value and
contribute to obesity.6 7 Some studies suggest
that the role of sugars, particularly in

Strengths and limitations of this study

▪ This paper for the first time investigates the
sugars content of carbonated sugar-sweetened
beverages (CSSB) available in the UK
supermarkets.

▪ The free sugars content in CSSB was found to
be high, and there was a large variation in
sugars content between different flavours and
within the same type of flavour. These findings
demonstrate that the amount of free sugars
added to CSSB could be reduced without tech-
nical issues and there is an urgent need to set
incremental free sugars targets.

▪ The study was based on the sugars content data
provided on CSSB packaging labels in store;
hence we relied on the accuracy of the data pro-
vided on the label. Therefore, it is assumed that
the manufacturers provided accurate and up to
date information in line with European Union
regulations.
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sugar-sweetened soft drinks, in obesity might be key
because it provides little feeling of satiation.8 9

Diabetes affects 6% of the UK population, 90% of
whom have type 2 diabetes.10 Type 2 diabetes leads to
further complications such as heart disease, nerve
damage (neuropathy), kidney damage (nephropathy),
blindness and amputations. It is estimated that 24 000
people in the UK die early each year from diabetes-
related complications.11 Diabetes costs the National
Healthcare Service (NHS) almost £8.8 billion in 2011,
which is 10% of the NHS budget. There is evidence that
excessive sugar consumption increases the risk of type 2
diabetes.12–17 However, it is not yet clear whether sugar
causes type 2 diabetes through a mechanism other than
weight gain. Nevertheless, obesity has contributed to a
huge increase in type 2 diabetes.
Tooth decay is one of the most common reasons for

children to be hospitalised in England, with 46 520
admissions to hospital in 2013–2014.18 A recent study in
England found 12% of 3-year olds19 and 28% of 5-year
olds20 had tooth decay. Adults tend to have higher inci-
dence of caries (UK 31%)21 because of cumulative
effects over time. Also research shows that deprivation is
strongly associated with a risk of developing dental
caries22 because of higher intake of foods and drinks
high in free sugars.23 It is estimated that poor dental
health costs the NHS £3.4 billion a year.24

A systematic review commissioned by World Health
Organisation (WHO) found that the incidence of caries
is lower when sugar intake is <10% of total energy
intake and that there may be additional benefit in limit-
ing sugars to <5% to further minimise the risk of caries
throughout life.25–27

Furthermore, sweetened foods and beverages may be
more concerning to children’s and adolescent’s health,
as data suggest that exposure to foods during early devel-
opment can effect food choices and preferences that
persist throughout life.28

In July 2015, the Scientific Advisory Committee on
Nutrition (SACN) recommended average intake, across
the UK population, of free sugars should not exceed 5%
of total energy intake (19 g for children aged 4–6, 24 g
for children aged 7–10 and 30 g for children aged ≥11
years and adults). This is in line with the WHO new
guidelines on free sugars intake.27 SACN advises that
consumption of sugars-sweetened drinks should be mini-
mised in children and adults.
Current average intakes of free sugars (expressed from

non-milk extrinsic sugars in the National Diet and
Nutrition Survey (NDNS)) exceed recommendations in
all age groups. The average sugars intake was 59 g per
day which is equivalent to 236 kcal and contributes to
12.1% of our energy intake, which exceeds the current
recommendation (<5% of energy intake). Children have
a higher sugars intake. The average sugars intake was 61
and 74 g per day in 4–10 and 11–18-year olds, respect-
ively.29 This is likely to be an underestimate of how
much free sugars are consumed30 because under-

reporting is highly prevalent in these types of surveys.31–
34 Additionally, consumers are largely unaware of the
amount of free sugars in products they regularly buy
because only total sugars are labelled on product pack-
aging in most countries with nutrition labelling.
Soft drinks are the main contributor of free sugars

intake in children (4–10 years), teenagers (11–18 years)
and the second main contributor in adults (18–64 years),
contributing to 30%, 40% and 25% of free sugars intake,
respectively.29 35 Within soft drinks, carbonated
sugar-sweetened beverages (CSSB) are an important con-
tributor of free sugars intake. Carbonates were the largest
single category of the soft drinks market in 2013 with a
45% market share of volume.36 CSSB sales were 3965
million litres, with an average person consuming 63 L of
CSSB per year.36 However, very little work has been con-
ducted looking at the free sugars content of CSSB in the
UK. This research was carried out to evaluate the free
sugars content listed on the labels of CSSB products sold
in the UK, report the variability in sugars level and assess
the free sugars content in relation to the UK’s new daily
recommendation for free sugars intake.

METHODS
Data collection
The data were collected from product packaging and
nutrient information panels. The survey was designed as
a comprehensive survey of all CSSB available in a snap-
shot in time, using one large outlet per each of the nine
main supermarkets.
For each CSSB, the data collected included the

company name, product name, pack weight, serving
size, sugars and calories per 100 mL and sugars and cal-
ories per portion. All data were double-checked after
entry, and a further 5% of entries were checked against
the original source in a random selection of products.

Inclusion/exclusion criteria
Data were collected from each of the major UK super-
markets (Aldi, Asda, Lidl, Marks and Spencer,
Morrisons, Sainsbury’s, Tesco, The Co-operative and
Waitrose) which all together hold 93.2% of the grocery
market share.37 We included supermarket own brand
and branded CSSB. We excluded CSSB products with no
added free sugars (labelled zero sugar/calories) or pro-
ducts without sugars and calories information labelled.
Some brands sell the same formulation in different
serving sizes. We only included an example of one for-
mulation regardless of the different serving sizes.

Product categories
Products were categorised into the following types of
flavours: cola, cream soda, dandelion and burdock,
elderflower, ginger beer, ginger ale, flavoured cola,
orange, lemonade and other. The data were also cate-
gorised separately into supermarket own brand and
branded.
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Standardised serving size
The serving size was standardised to 330 mL size can
equivalent even though some products are sold or rec-
ommend a serving of 250–500 mL.

High, medium and low criteria for sugars content
The free sugars content was compared to the UK front of
pack colour-coded labelling for drinks. Portion size cri-
teria apply to portion/serving sizes >150 mL. Colour
coding is based on the following front of pack colour-
coded nutrition labelling criteria (sugars—red/high
>13.5 g/portion or >11.25 g/100 mL, amber/medium
>2.5 and ≤11.25/100 mL, green/low ≤2.5 g/100 mL).38

Statistical analysis
Independent samples t-test was used to compare the
levels of sugars between supermarket own brand and
branded products.
Data are reported as mean, SD, range as indicated.

Significance in all tests carried out was deemed signifi-
cant as being p<0.05. All data were analysed using SPSS.

RESULTS
A total of 169 CSSB products met the inclusion criteria
and were included in our analysis.

Free sugars content
Figure 1 shows the free sugars content in different fla-
vours of CSSB per 330 mL. The average free sugars
content in CSSB was 30.1±10.7 g/330 mL, and 91% of
CSSB would receive a ‘red’ (high) label for sugars per
serving (>13.5 g/serving). There was a large variation in
sugars content between different flavours of CSSB and
within the same type of flavour ranging from 3.3 to
52.8 g/330 mL. On average, ginger beer (38.5±9.9 g/
330 mL) contained the highest amounts of sugars and
ginger ale (22.9±7.7 g/330 mL) contained the lowest
amount of sugars. Cola flavour contained 35.0±1.1 g/
330 mL of free sugars, ranging from 32.0 to 37.3 g/
330 mL.
The supermarket own brand contained lower levels of

sugars than branded products (27.9±10.6 vs 31.6±10.6 g/
330 mL, p=0.02).

Calorie content
Table 1 shows the calorie content in different flavours of
CSSB per 330 mL. The average calorie content in CSSB
was 126.1±43.5 kcal/330 mL. There was a large variation
in calorie content between different flavours and within
the same type of flavour. On average, ginger beer (160.8
±40.2 kcal/330 mL) contained the highest amounts of
calories and ginger ale (96.9±30.6 kcal/330 mL) con-
tained the lowest amount of calories. Cola flavour had an
average calorie content of 143.5±5.2 kcal/330 mL.
The supermarket own brand contained fewer calories

than branded products (117.7±44.2 vs 132.2±42.2 kcal/
330 mL, p=0.03).

Comparing to the maximum daily recommendation for
sugar intake
On average, a can (330 mL) of CSSB (30.1±10.7 g/
330 mL) contains more than the entire maximum daily
recommendation for free sugars intake in the UK (30 g).
Among the 169 products, 55% exceeded the

maximum UK’s daily recommendation for free sugars
intake (30 g) per 330 mL can size. Additionally, 73% of
the products exceeded the maximum daily recommen-
dation for free sugars intake for a child (24 g).

DISCUSSION
The free sugars content in CSSB was found to be high,
and there was a large variation in sugars content
between different flavours and within the same type of
flavour. Branded CSSB had a higher sugars content com-
pared with supermarket own brand. The amount of free
sugars in an average CSSB (30.1±10.7 g/330 mL) is
more than the entire maximum daily recommendation
for free sugars intake for an adult in the UK. It is there-
fore not possible to state that CSSB can be consumed as
part of a ‘healthy balanced diet’ even though drinks
companies claim it can be.
Cola flavour is the most popular flavour in the UK

with an average free sugars content of 35.0±1.1 g/
330 mL. Owing to the huge volume consumed, even
small reductions would have a significant impact on free
sugars and calorie intake of the population.
CSSB also contribute to sugar intake in many other

countries around the world showing that high levels of
sugars in CSSB is a global challenge.39–42

There is much evidence that free sugars in CSSB is an
important contributor to obesity, type 2 diabetes and
dental caries, contributing to huge healthcare costs.43–45

There is therefore an urgent need to reduce the
amount of free sugars in CSSB.
The free sugars content in CSSB and the population

sugar consumption from CSSB can be reduced by
various approaches, for example, mandatory front of
pack labelling of free sugars, public education, portion
size reductions, warning labels, taxation and reformula-
tion. Reformulation is by far the most practical as
demonstrated by the successful UK salt reduction
programme.46

Since 2003–2004, the UK has undertaken a voluntary
salt reduction programme initiated by Consensus Action
on Salt and Health in collaboration with the Food
Standards Agency and now the Department of Health.46

The average salt intake (as measured by 24-hour urinary
excretion) for adults fell from 9.5 g in 2000–2001 to
8.1 g in 2011 accompanied by a significant fall in popu-
lation blood pressure and mortality from stroke and cor-
onary heart disease.47 48 The National Institute for
Health and Care Excellence estimated that the reduc-
tion in salt intake prevented around 18 000 strokes and
heart attacks, half of which would have been fatal and
saved around £1.5 billion in healthcare costs per year.49
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The key to the success of the UK salt reduction pro-
gramme is setting incremental targets for each food
group with a specified timeframe to be achieved using
maximum and average or sales-weighted average
targets.46 Since there has been a gradual, progressive
reduction in salt, the UK population has adjusted to the
taste of lower salt concentrations. There has been no
loss of sales or switching between products as a result of
salt reduction, or addition of salt at the table. As this

policy targets all foods and does not rely on consumer
behaviour change, it particularly benefits people from
lower income households who consume more unhealthy
diets than people in higher income households.23

Given the progress made with the salt reduction pro-
gramme in the UK, it has been proposed by Action on
Sugar that free sugars can be reduced through a similar
systematic, unobtrusive and gradual reformulation pro-
gramme for manufacturers.50 This would be achieved by

Figure 1 Free sugars content in different flavours of carbonated sugar-sweetened beverages (g/330 mL).

Table 1 Calorie and free sugars content in standardised serving size for each type of carbonated sugar-sweetened

beverages flavour (g/330 mL)

Favour N

Calorie (kcals)

mean±SD

Free sugars (g)

mean±SD

% of beverages with free sugars

≥the maximum daily recommendation

for free sugars intake (30 g)

Ginger beer 21 160.8±40.2 38.5±9.9 81

Flavoured cola 4 152.9±8.6 37.5±2.1 100

Cola 16 143.5±5.2 35.0±1.1 100

Orange 13 136.3±39.5 32.5±10.1 77

Cream soda 4 131.6±31.9 32.3±8.2 75

Other 37 126.8±40.3 30.1±9.8 54

Elderflower 11 110.1±23.3 27.0±6.1 27

Dandelion and burdock 4 112.9±37.4 26.9±11.0 50

Lemonade 48 110.5±52.0 25.8±12.5 48

Ginger ale 11 96.9±30.6 22.9±7.7 36
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setting progressive targets for each food and drink cat-
egory, which would allow for an incremental reduction
of free sugars and provide a level playing field to indus-
try, which is vital for a voluntary policy. Importantly,
there would be no substitution with non-caloric sweet-
eners, so that the taste receptors would adjust.
Free sugars have been claimed to be important in the

flavour, texture and acceptability of CSSB.51 Studies
describing the reduction of sugars in CSSB are limited,
despite the importance of this to public health. Products
that exist involve using non-caloric sweeteners such as
acesulfame K, aspartame, saccharin, sorbitol, sucralose,
steviol glycosides (stevia plant extracts) and xylitol,
which are all approved in the UK. However, the
common practice in the UK has been to create new ver-
sions of CSSB with non-caloric sweeteners and not incre-
mentally reducing the sugars content of the original
CSSB. Even though this creates alternative products with
no free sugars and lower in calories, it would not neces-
sarily convert consumers of the CSSB to buy these
alternatives.
Also the evidence now indicates that non-caloric sweet-

eners could be associated with increasing risk of the
same chronic diseases linked to the consumption of
sugars.52 Furthermore, the use of non-caloric sweeteners
may also be particularly concerning in children since
consumption of hyper-sweetened foods and beverages at
young ages may have effects on sweet preferences that
persist into adulthood.52

Some supermarket own brand CSSB have been pro-
duced with lower sugars content which demonstrates
that—despite claims to the contrary—delivering lower
sugars products appears not to be a technical issue
related to soft drinks manufacture. Corporate decisions
about beverage composition are often based on factors
such as common practice, taste and price, rather than
health.
Our paper, using the example of one of the top con-

tributors of sugars to the UK diet—CSSB, demonstrates
that a national target-based approach to reformulation is
urgently needed to incrementally reduce the sugars
content in beverages.

LIMITATIONS
Our study was based on sugars and calorie content data
provided on the available CSSB packaging labels in store
on the dates of collection; hence we relied on the accur-
acy of the data provided on the label. Therefore, it is
assumed that the manufacturers provide accurate and
up to date information in line with European Union reg-
ulations. However, future studies should include free
sugars and calorie content determined through labora-
tory analysis to achieve a better understanding of the
true free sugars and calorie content and breakdown of
free sugars composition. Nevertheless, the results of this
study are relevant and serve to document the sugars
content of CSSB products sold in UK supermarkets,

providing a foundation for future studies and providing
evidence for the sugar reduction programme and the
soft drink industry to reformulate these products.

CONCLUSIONS
This research demonstrates that sugar content of CSSB
in the UK is high, and there is a wide variation in the
sugars content of CSSB and even within the same type
of flavour. These findings demonstrate that the amount
of free sugars added to CSSB can be reduced, and there
is an urgent need to set incremental free sugars targets.
Other measures are also needed to reduce overall con-
sumption of CSSB, for example, mandatory front of
pack labelling of free sugars, public education, portion
size reductions, warning labels and taxation. A reduction
in sugars content and overall CSSB consumption will be
very beneficial in reducing obesity, type 2 diabetes and
dental caries.

Contributors KH and KJ conceived the idea and designed research; KH
conducted research; KH and FJH analysed data; KH wrote the first draft of the
manuscript and all authors contributed to the interpretation of the results and
revision of the manuscript and approved the final manuscript. GAM had
primary responsibility for final content.

Funding This research received no specific grant from any funding agency in
the public, commercial or not-for-profit sectors.

Competing interests All authors have completed the ICMJE uniform
disclosure form at http://www.icmje.org/coi_disclosure.pdf (available on
request from the corresponding author) and declare: no support from any
organisation for the submitted work; no financial relationships with any
organisations that might have an interest in the submitted work in the
previous three years. KH and KJ are employees of Consensus Action on Salt
& Health (CASH), a non-profit charitable organisation. FJH is a member of
CASH and its international branch World Action on Salt & Health (WASH) and
does not receive any financial support from CASH or WASH. GAM is
Chairman of Blood Pressure UK (BPUK), Chairman of CASH, Chairman of
WASH and Chairman of Action on Sugar. BPUK, CASH, WASH and Action on
Sugar are non-profit charitable organisations. GAM does not receive any
financial support from any of these organisations.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement The sugar and calorie information of each product
included will be available on http://www.actiononsugar.org.

Open Access This is an Open Access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided
the original work is properly cited and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/

REFERENCES
1. PHE. Why 5%? 2015. https://www.gov.uk/government/uploads/

system/uploads/attachment_data/file/446010/Why_5_The_Science_
Behind_SACN.pdf (accessed Nov 2015).

2. PHE. Sugar Reduction: the evidence for action. 2015. https://www.
gov.uk/government/uploads/system/uploads/attachment_data/file/
470179/Sugar_reduction_The_evidence_for_action.pdf (accessed 2
Oct 2015).

3. PHE. UK and Ireland prevalence and trends. 2013. https://www.noo.
org.uk/NOO_about_obesity/adult_obesity/UK_prevalence_and_
trends (accessed 2 Jul 2015).

4. HSCIC. Statistics on obesity, physical activity and diet: England
2014. 2014. http://www.hscic.gov.uk/catalogue/PUB13648/
Obes-phys-acti-diet-eng-2014-rep.pdf (accessed Jul 2015).

Hashem KM, et al. BMJ Open 2016;6:e010874. doi:10.1136/bmjopen-2015-010874 5

Open Access

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010874 on 15 N

ovem
ber 2016. D

ow
nloaded from

 

http://www.icmje.org/coi_disclosure.pdf
http://www.icmje.org/coi_disclosure.pdf
http://www.actiononsugar.org
http://www.actiononsugar.org
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/446010/Why_5_The_Science_Behind_SACN.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/446010/Why_5_The_Science_Behind_SACN.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/446010/Why_5_The_Science_Behind_SACN.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/446010/Why_5_The_Science_Behind_SACN.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/470179/Sugar_reduction_The_evidence_for_action.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/470179/Sugar_reduction_The_evidence_for_action.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/470179/Sugar_reduction_The_evidence_for_action.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/470179/Sugar_reduction_The_evidence_for_action.pdf
https://www.noo.org.uk/NOO_about_obesity/adult_obesity/UK_prevalence_and_trends
https://www.noo.org.uk/NOO_about_obesity/adult_obesity/UK_prevalence_and_trends
https://www.noo.org.uk/NOO_about_obesity/adult_obesity/UK_prevalence_and_trends
https://www.noo.org.uk/NOO_about_obesity/adult_obesity/UK_prevalence_and_trends
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://bmjopen.bmj.com/


5. Kopelman P. Health risks associated with overweight and obesity.
Obes Rev 2007;8:13–17.

6. Vartanian LR, Schwartz MB, Brownell KD. Effects of soft drink
consumption on nutrition and health: a systematic review and
meta-analysis. Am J Public Health 2007;97:667–75.

7. Te Morenga L, Mallard S, Mann J. Dietary sugars and body weight:
systematic review and meta-analyses of randomised controlled trials
and cohort studies. BMJ 2013;346:e7492.

8. Mattes R. Fluid calories and energy balance: the good, the bad, and
the uncertain. Physiol Behav 2006;89:66–70.

9. DiMeglio DP, Mattes RD. Liquid versus solid carbohydrate: effects
on food intake and body weight. Int J Obes Relat Metab Disord
2000;24:794–800.

10. PHE. Adult obesity and type 2 diabetes. 2014. https://www.gov.
uk/government/uploads/system/uploads/attachment_data/file/
338934/Adult_obesity_and_type_2_diabetes_.pdf (accessed 2 Jul
2015).

11. Diabetes UK. 2011. https://www.diabetes.org.uk/About_us/News_
Landing_Page/Report-shows-each-year-24000-people-in-England-
with-diabetes-suffer-avoidable-death/ (accessed Oct 2016).

12. Romaguera D, Norat T, Wark PA, et al. Consumption of sweet
beverages and type 2 diabetes incidence in European adults: results
from EPIC-InterAct. Diabetologia 2013;56:1520–30.

13. de Koning L, Malik VS, Rimm EB, et al. Sugar-sweetened and
artificially sweetened beverage consumption and risk of type 2
diabetes in men. Am J Clin Nutr 2011;93:1321–7.

14. Maki KC, Phillips AK. Dietary substitutions for refined carbohydrate
that show promise for reducing risk of type 2 diabetes in men and
women. J Nutr 2015;145:159S–63S.

15. Feinman RD, Pogozelski WK, Astrup A, et al. Dietary carbohydrate
restriction as the first approach in diabetes management: critical
review and evidence base. Nutrition 2015;31:1–13.

16. Johnson RK, Appel LJ, Brands M, et al. Dietary sugars intake and
cardiovascular health: a scientific statement from the American
Heart Association. Circulation 2009;120:1011–20.

17. Xi B, Li SS, Liu ZL, et al. Intake of fruit juice and incidence of type 2
diabetes: a systematic review and meta-analysis. PLoS One 2014;9:
e93471.

18. Houses-of-Parliament. Sugar and health. POSTNOTE: 493. 2015.
http://www.actiononsalt.org.uk/actiononsugar/Sugar%20in%20the%
20news/2015/159388.pdf (accessed 2 Dec 2015).

19. PHE. Dental public health epidemiology programme. Oral health
survey of three-year-old children 2013. A report on the prevalence
and severity of dental decay. 2014. http://www.nwph.net/dentalhealth/
reports/DPHEP%20for%20England%20OH%20Survey%203yr%
202013%20Report.pdf (accessed 2 Dec 2015).

20. PHE. National Dental Epidemiology Programme for England: oral
health survey of five-year-old children 2012. A report on the
prevalence and severity of dental decay. 2012. http://www.nwph.net/
dentalhealth/Oral%20Health%205yr%20old%20children%202012%
20final%20report%20gateway%20approved.pdf (accessed 2 Dec
2015).

21. NHS. Executive Summary: Adult Dental Health Survey. 2009. http://
www.hscic.gov.uk/catalogue/PUB01086/adul-dent-heal-surv-summ-
them-exec-2009-rep2.pdf (accessed 2 Dec 2015).

22. NHS-England. Improving dental care and oral health—a call to
action evidence resource pack. NHS England Dental Analytical
Team, February 2014. 2014. http://www.england.nhs.uk/wp-content/
uploads/2014/02/dental-info-pack.pdf

23. FSA. Low income diet and nutrition survey. Summary of key findings.
2007. http://www.food.gov.uk/multimedia/pdfs/lidnssummary.
pdf (accessed 2 Dec 2015).

24. PHE. Sugar reduction. Responding to the challenge. 2014. https://
www.gov.uk/government/uploads/system/uploads/attachment_data/
file/324043/Sugar_Reduction_Responding_to_the_Challenge_26_
June.pdf (accessed 1 Jun 2014).

25. Moynihan PJ, Kelly SA. Effect on caries of restricting sugars intake:
systematic review to inform WHO guidelines. J Dent Res 2014;93:8–18.

26. Sheiham A, James WP. A new understanding of the relationship
between sugars, dental caries and fluoride use: implications for
limits on sugars consumption. Public Health Nutr 2014;17:2176–84.

27. WHO. Guideline: sugars intake for adults and children. 2015. http://
apps.who.int/iris/bitstream/10665/149782/1/9789241549028_eng.
pdf?ua=1 (accessed 1 Jul 2015).

28. Mennella JA. Ontogeny of taste preferences: basic biology and
implications for health. Am J Clin Nutr 2014;99:704S–11S.

29. PHE. National Diet and Nutrition Survey: results from years 1 to 4
(combined) of the rolling programme for 2008 and 2009 to 2011 and
2012. 2014. https://www.gov.uk/government/publications/national-
diet-and-nutrition-survey-results-from-years-1-to-4-combined-of-the-

rolling-programme-for-2008-and-2009-to-2011-and-2012 (accessed
2 Jun 2014).

30. Rennie KL, Jebb SA, Wright A, et al. Secular trends in under-
reporting in young people. Br J Nutr 2005;93:241–7.

31. Hebert JR, Ebbeling CB, Matthews CE, et al. Systematic errors in
middle-aged women’s estimates of energy intake: comparing three
self-report measures to total energy expenditure from doubly labeled
water. Ann Epidemiol 2002;12:577–86.

32. Lara JJ, Scott JA, Lean MEJ. Intentional mis-reporting of food
consumption and its relationship with body mass index and
psychological scores in women. J Hum Nutr Diet
2004;17:209–18.

33. Rennie KL, Coward A, Jebb SA. Estimating under-reporting of
energy intake in dietary surveys using an individualised method.
Br J Nutr 2007;97:1169–76.

34. Archer E, Hand GA, Blair SN. Correction: validity of U.S.
nutritional surveillance: National Health and Nutrition
Examination Survey Caloric Energy Intake Data, 1971–2010.
PLoS One 2013;8.

35. National Diet and Nutrition Survey: Headline results from years 1
and 2 (combined) of the rolling programme 2008/9—2009/10. https://
www.gov.uk/government/uploads/system/uploads/attachment_data/
file/216485/dh_128556.pdf (accessed 11 Nov 2013).

36. BSDA. Creating new choices. The 2014 UK Soft Drinks Report.
2014. http://www.britishsoftdrinks.com/write/MediaUploads/
Publications/Revised_BSDA_Annual_Report_2014.pdf (accessed 23
Jun 2015).

37. Kantar W. Grocery market share—Kantar Worldpanel. Secondary
Grocery Market Share—Kantar Worldpanel. 2016. http://www.
kantarworldpanel.com/en/grocery-market-share/great-britain

38. Department-of-Health. Guide to creating a front of pack (FoP)
nutrition label for pre-packed products sold through retail outlets.
2013. https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/300886/2902158_FoP_Nutrition_2014.pdf

39. Claro RM, Levy RB, Popkin BM, et al. Sugar-sweetened beverage
taxes in Brazil. Am J Public Health 2011;102:178–83.

40. Mathias KC, Slining MM, Popkin BM. Foods and beverages
associated with higher intake of sugar-sweetened beverages.
Am J Prev Med 2013;44:351–7.

41. Barquera S, Hernandez-Barrera L, Tolentino ML, et al. Energy intake
from beverages is increasing among Mexican adolescents and
adults. J Nutr 2008;138:2454–61.

42. Hafekost K, Mitrou F, Lawrence D, et al. Sugar sweetened beverage
consumption by Australian children: implications for public health
strategy. BMC Public Health 2011;11:950.

43. NICE. Preventing obesity and helping people to manage their
weight. 2013. https://www.nice.org.uk/advice/lgb9/chapter/
economic-impact (accessed Jul 2015).

44. Hex N, Bartlett C, Wright D, et al. Estimating the current and future
costs of type 1 and type 2 diabetes in the UK, including direct health
costs and indirect societal and productivity costs. Diabet Med
2012;29:855–62.

45. Diabetes-UK. Diabetes: facts and stats. 2014. https://www.diabetes.
org.uk/Documents/About%20Us/Statistics/Diabetes-key-stats-
guidelines-April2014.pdf

46. He FJ, Brinsden HC, Macgregor GA. Salt reduction in the United
Kingdom: a successful experiment in public health. J Hum
Hypertens 2014;28:345–52.

47. Department of Health. Department of Health: assessment of dietary
sodium levels among adults (aged 19–64) in England, 2011
Secondary Department of Health: assessment of dietary sodium
levels among adults (aged 19–64) in England, 2011. 2 December
2015. 2011. http://transparency.dh.gov.uk/2012/06/21/sodium-
levels-among-adults/

48. He FJ, Pombo-Rodrigues S, Macgregor GA. Salt reduction in
England from 2003 to 2011: its relationship to blood pressure, stroke
and ischaemic heart disease mortality. BMJ Open 2014;4:e004549.

49. National Institute for Health and Clinical Excellence (NICE).
Guidance on the prevention of cardiovascular disease at the
population level. 2010. http://guidance.nice.org.uk/PH25
(accessed 2 Dec 2015).

50. MacGregor GA, Hashem KM. Action on sugar-lessons from UK salt
reduction programme. Lancet 2014;383:929–31.

51. Gwinn R. FHIS Food & Health Innovation Service. Industry position
papers. Technology and ingredients to assist with the reduction of
sugar in food and drink. 2013. http://www.foodhealthinnovation.com/
media/6745/industry_position_papers_-_technologies_to_reduce_
sugar.pdf (accessed 26 Jun 2016).

52. Swithers SE. Artificial sweeteners are not the answer to childhood
obesity. Appetite 2015;93:85–90.

6 Hashem KM, et al. BMJ Open 2016;6:e010874. doi:10.1136/bmjopen-2015-010874

Open Access

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010874 on 15 N

ovem
ber 2016. D

ow
nloaded from

 

http://dx.doi.org/10.1111/j.1467-789X.2007.00311.x
http://dx.doi.org/10.2105/AJPH.2005.083782
http://dx.doi.org/10.1136/bmj.e7492
http://dx.doi.org/10.1016/j.physbeh.2006.01.023
http://dx.doi.org/10.1038/sj.ijo.0801229
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/338934/Adult_obesity_and_type_2_diabetes_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/338934/Adult_obesity_and_type_2_diabetes_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/338934/Adult_obesity_and_type_2_diabetes_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/338934/Adult_obesity_and_type_2_diabetes_.pdf
https://www.diabetes.org.uk/About_us/News_Landing_Page/Report-shows-each-year-24000-people-in-England-with-diabetes-suffer-avoidable-death/
https://www.diabetes.org.uk/About_us/News_Landing_Page/Report-shows-each-year-24000-people-in-England-with-diabetes-suffer-avoidable-death/
https://www.diabetes.org.uk/About_us/News_Landing_Page/Report-shows-each-year-24000-people-in-England-with-diabetes-suffer-avoidable-death/
http://dx.doi.org/10.1007/s00125-013-2899-8
http://dx.doi.org/10.3945/ajcn.110.007922
http://dx.doi.org/10.3945/jn.114.195149
http://dx.doi.org/10.1016/j.nut.2014.06.011
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.192627
http://www.actiononsalt.org.uk/actiononsugar/Sugar%20in%20the%20news/2015/159388.pdf
http://www.actiononsalt.org.uk/actiononsugar/Sugar%20in%20the%20news/2015/159388.pdf
http://www.actiononsalt.org.uk/actiononsugar/Sugar%20in%20the%20news/2015/159388.pdf
http://www.nwph.net/dentalhealth/reports/DPHEP%20for%20England%20OH%20Survey%203yr%202013%20Report.pdf
http://www.nwph.net/dentalhealth/reports/DPHEP%20for%20England%20OH%20Survey%203yr%202013%20Report.pdf
http://www.nwph.net/dentalhealth/reports/DPHEP%20for%20England%20OH%20Survey%203yr%202013%20Report.pdf
http://www.nwph.net/dentalhealth/reports/DPHEP%20for%20England%20OH%20Survey%203yr%202013%20Report.pdf
http://www.nwph.net/dentalhealth/Oral%20Health%205yr%20old%20children%202012%20final%20report%20gateway%20approved.pdf
http://www.nwph.net/dentalhealth/Oral%20Health%205yr%20old%20children%202012%20final%20report%20gateway%20approved.pdf
http://www.nwph.net/dentalhealth/Oral%20Health%205yr%20old%20children%202012%20final%20report%20gateway%20approved.pdf
http://www.nwph.net/dentalhealth/Oral%20Health%205yr%20old%20children%202012%20final%20report%20gateway%20approved.pdf
http://www.hscic.gov.uk/catalogue/PUB01086/adul-dent-heal-surv-summ-them-exec-2009-rep2.pdf
http://www.hscic.gov.uk/catalogue/PUB01086/adul-dent-heal-surv-summ-them-exec-2009-rep2.pdf
http://www.hscic.gov.uk/catalogue/PUB01086/adul-dent-heal-surv-summ-them-exec-2009-rep2.pdf
http://www.hscic.gov.uk/catalogue/PUB01086/adul-dent-heal-surv-summ-them-exec-2009-rep2.pdf
http://www.hscic.gov.uk/catalogue/PUB01086/adul-dent-heal-surv-summ-them-exec-2009-rep2.pdf
http://www.hscic.gov.uk/catalogue/PUB01086/adul-dent-heal-surv-summ-them-exec-2009-rep2.pdf
http://www.hscic.gov.uk/catalogue/PUB01086/adul-dent-heal-surv-summ-them-exec-2009-rep2.pdf
http://www.england.nhs.uk/wp-content/uploads/2014/02/dental-info-pack.pdf
http://www.england.nhs.uk/wp-content/uploads/2014/02/dental-info-pack.pdf
http://www.england.nhs.uk/wp-content/uploads/2014/02/dental-info-pack.pdf
http://www.england.nhs.uk/wp-content/uploads/2014/02/dental-info-pack.pdf
http://www.england.nhs.uk/wp-content/uploads/2014/02/dental-info-pack.pdf
http://www.england.nhs.uk/wp-content/uploads/2014/02/dental-info-pack.pdf
http://www.food.gov.uk/multimedia/pdfs/lidnssummary.pdf
http://www.food.gov.uk/multimedia/pdfs/lidnssummary.pdf
http://www.food.gov.uk/multimedia/pdfs/lidnssummary.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/324043/Sugar_Reduction_Responding_to_the_Challenge_26_June.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/324043/Sugar_Reduction_Responding_to_the_Challenge_26_June.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/324043/Sugar_Reduction_Responding_to_the_Challenge_26_June.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/324043/Sugar_Reduction_Responding_to_the_Challenge_26_June.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/324043/Sugar_Reduction_Responding_to_the_Challenge_26_June.pdf
http://dx.doi.org/10.1177/0022034513508954
http://dx.doi.org/10.1017/s136898001400113x
http://apps.who.int/iris/bitstream/10665/149782/1/9789241549028_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/149782/1/9789241549028_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/149782/1/9789241549028_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/149782/1/9789241549028_eng.pdf?ua=1
http://dx.doi.org/10.3945/ajcn.113.067694
https://www.gov.uk/government/publications/national-diet-and-nutrition-survey-results-from-years-1-to-4-combined-of-the-rolling-programme-for-2008-and-2009-to-2011-and-2012
https://www.gov.uk/government/publications/national-diet-and-nutrition-survey-results-from-years-1-to-4-combined-of-the-rolling-programme-for-2008-and-2009-to-2011-and-2012
https://www.gov.uk/government/publications/national-diet-and-nutrition-survey-results-from-years-1-to-4-combined-of-the-rolling-programme-for-2008-and-2009-to-2011-and-2012
https://www.gov.uk/government/publications/national-diet-and-nutrition-survey-results-from-years-1-to-4-combined-of-the-rolling-programme-for-2008-and-2009-to-2011-and-2012
http://dx.doi.org/10.1079/BJN20041307
http://dx.doi.org/10.1016/S1047-2797(01)00297-6
http://dx.doi.org/10.1111/j.1365-277X.2004.00520.x
http://dx.doi.org/10.1017/S0007114507433086
http://dx.doi.org/10.1371/annotation/c313df3a-52bd-4cbe-af14-6676480d1a43
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216485/dh_128556.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216485/dh_128556.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216485/dh_128556.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216485/dh_128556.pdf
http://www.britishsoftdrinks.com/write/MediaUploads/Publications/Revised_BSDA_Annual_Report_2014.pdf
http://www.britishsoftdrinks.com/write/MediaUploads/Publications/Revised_BSDA_Annual_Report_2014.pdf
http://www.britishsoftdrinks.com/write/MediaUploads/Publications/Revised_BSDA_Annual_Report_2014.pdf
http://www.kantarworldpanel.com/en/grocery-market-share/great-britain
http://www.kantarworldpanel.com/en/grocery-market-share/great-britain
http://www.kantarworldpanel.com/en/grocery-market-share/great-britain
http://www.kantarworldpanel.com/en/grocery-market-share/great-britain
http://www.kantarworldpanel.com/en/grocery-market-share/great-britain
http://www.kantarworldpanel.com/en/grocery-market-share/great-britain
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/300886/2902158_FoP_Nutrition_2014.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/300886/2902158_FoP_Nutrition_2014.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/300886/2902158_FoP_Nutrition_2014.pdf
http://dx.doi.org/10.2105/AJPH.2011.300313
http://dx.doi.org/10.1016/j.amepre.2012.11.036
http://dx.doi.org/10.3945/jn.108.092163
http://dx.doi.org/10.1186/1471-2458-11-950
https://www.nice.org.uk/advice/lgb9/chapter/economic-impact
https://www.nice.org.uk/advice/lgb9/chapter/economic-impact
https://www.nice.org.uk/advice/lgb9/chapter/economic-impact
https://www.nice.org.uk/advice/lgb9/chapter/economic-impact
http://dx.doi.org/10.1111/j.1464-5491.2012.03698.x
https://www.diabetes.org.uk/Documents/About%20Us/Statistics/Diabetes-key-stats-guidelines-April2014.pdf
https://www.diabetes.org.uk/Documents/About%20Us/Statistics/Diabetes-key-stats-guidelines-April2014.pdf
https://www.diabetes.org.uk/Documents/About%20Us/Statistics/Diabetes-key-stats-guidelines-April2014.pdf
https://www.diabetes.org.uk/Documents/About%20Us/Statistics/Diabetes-key-stats-guidelines-April2014.pdf
https://www.diabetes.org.uk/Documents/About%20Us/Statistics/Diabetes-key-stats-guidelines-April2014.pdf
http://dx.doi.org/10.1038/jhh.2013.105
http://dx.doi.org/10.1038/jhh.2013.105
http://transparency.dh.gov.uk/2012/06/21/sodium-levels-among-adults/
http://transparency.dh.gov.uk/2012/06/21/sodium-levels-among-adults/
http://transparency.dh.gov.uk/2012/06/21/sodium-levels-among-adults/
http://transparency.dh.gov.uk/2012/06/21/sodium-levels-among-adults/
http://transparency.dh.gov.uk/2012/06/21/sodium-levels-among-adults/
http://dx.doi.org/10.1136/bmjopen-2013-004549
http://guidance.nice.org.uk/PH25
http://guidance.nice.org.uk/PH25
http://dx.doi.org/10.1016/S0140-6736(14)60200-2
http://www.foodhealthinnovation.com/media/6745/industry_position_papers_-_technologies_to_reduce_sugar.pdf
http://www.foodhealthinnovation.com/media/6745/industry_position_papers_-_technologies_to_reduce_sugar.pdf
http://www.foodhealthinnovation.com/media/6745/industry_position_papers_-_technologies_to_reduce_sugar.pdf
http://www.foodhealthinnovation.com/media/6745/industry_position_papers_-_technologies_to_reduce_sugar.pdf
http://www.foodhealthinnovation.com/media/6745/industry_position_papers_-_technologies_to_reduce_sugar.pdf
http://dx.doi.org/10.1016/j.appet.2015.03.027
http://bmjopen.bmj.com/

	Cross-sectional survey of the amount of free sugars and calories in carbonated sugar-sweetened beverages on sale in the UK
	Abstract
	Introduction
	Methods
	Data collection
	Inclusion/exclusion criteria
	Product categories
	Standardised serving size
	High, medium and low criteria for sugars content

	Statistical analysis

	Results
	Free sugars content
	Calorie content
	Comparing to the maximum daily recommendation for sugar intake

	Discussion
	Limitations
	Conclusions
	References


