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Abstract

Currently, there is considerable emphasis on the relationship between dietary sugar consumption and various health outcomes, with some
countries and regions implementing national sugar reduction campaigns. This has resulted in significant efforts to quantify dietary sugar intakes,
to agree on terms to describe dietary sugars and to establish associated recommendations. However, this information is infrequently collated on a
global basis and in a regularised manner. The present review provides context regarding sugar definitions and recommendations. It provides a
global review of the available data regarding dietary sugar intake, considering forms such as total, free and added sugars. A comprehensive
breakdown of intakes is provided by age group, country and sugar form. This analysis shows that free sugar intakes as a percentage of total
energy (%E) are the highest for children and adolescents (12-14%E) and the lowest for older adults (8%E). This trend across lifecycle stages has
also been observed for added sugars. The available data also suggest that, while some reductions in sugar intake are observed in a few individual
studies, overall intakes of free/added sugars remain above recommendations. However, any wider conclusions are hampered by a lack of
detailed high-quality data on sugar intake, especially in developing countries. Furthermore, there is a need for harmonisation of terms describing
sugars (ideally driven by public health objectives) and for collaborative efforts to ensure that the most up-to-date food composition data are used
to underpin recommendations and any estimates of intake or modelling scenarios.
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oL

preference and food form. As a carbohydrate form, sugars,

Sugar has been described as a ‘ubiquitous term’, difficult to both regardless of type, contribute 3-75 kcal/g, which is equivalent
define and measure, which may be in part due to its dual to the contribution from starch.

function as both a nutrient and as an ingredient™. A form Whilst the relationship between the frequency of consump-
of carbohydrate, chemically, the term ‘sugars’ usually tion of foods containing sugars (particularly sucrose) and dental
describes mono- and disaccharides, with examples of mono- caries is well established®, there is debate concerning the rela-
saccharides being glucose, galactose and fructose and exam- tionship between dietary sugar intake and other health outcomes
ples of disaccharides being sucrose, lactose and maltose. such as obesity, type 2 diabetes and cardiovascular disease. The
Examples of some natural contributing food sources include evidence has been critiqued and systematically reviewed both in
fruits (fructose, glucose, sucrose), honey (fructose, glucose, scientific publications®” and by advisory bodies and competent
sucrose), milk and milk products (galactose, lactose), and authorities®>%9 with no firm conclusion that dietary sugars are
table sugar (sucrose). Such “-ose’ sugars can also form the directly related to diet-related diseases other than as a source of
building blocks of other carbohydrate types, such as oligosac- dietary energy particularly implicated as a contributor towards
charides and polysaccharides. In addition, sugars in many of positive energy balance. As an individual dietary sugar, fructose
the above forms may be added as an ingredient to foods dur- has been identified of note, particularly with respect to metabolic
ing processing or preparation to preserve food and/or to con- health and hyperuricemia; however, as yet, no agreed conclu-
fer functional properties, such as viscosity, texture, body and sion has been reached regarding fructose'*!V. The strongest
colour, or at the table by consumers to add sweetness"?. As a available evidence of any link between dietary sugars and health
result, there is a broad range of foods containing sugars with is for body weight, and following the consumption of sugar-
varying quantities depending on the desired function, individual sweetened beverages rather than sugars or a single sugar
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Table 1. Definitions of sugars as used in dietary recommendations

Term Definition

Issuing body

Total sugars

Added sugars
eaten separately or added to foods at the table

Free sugars

Includes monosaccharides (glucose, fructose and galactose) and disaccharides (sucrose, lactose,

Glycaemic carbohydrates composed of one to two monomers found in food. Includes monosaccharides FAO/WHO, 1998(22)
(glucose, fructose, galactose) and disaccharides (sucrose, lactose, maltose, trehalose)
Sugars (mono- and disaccharides) used as ingredients in processed and prepared foods and sugars

EFSA, 2010©)

USDA/HHS, 2020@3)

loM, 20054

EFSA 2010®

Nordic Council of
Ministers, 2012(5)

WHO 2003, 2015¢*:26)

maltose and trehalose) added to foods by the manufacturer, cook, or consumer plus sugars naturally SACN 20150
present in honey, syrups, fruit juices and fruit juice concentrates

Non-milk extrinsic

Sugars not located within the cellular structure of a food, such as those found in fruit juice, honey and

UK DoH 1991¢7

sugars syrups, and those added to processed foods, excluding lactose in milk. Definition originated in UK
and in 2015 use was superseded by use of ‘free sugars’

FAO/WHO (Food and Agriculture Organization and the World Health Organization), 1998. Carbohydrates in human nutrition. Report of a Joint FAO/WHO Expert Consultation, Rome,
Italy, 14—18 April 1997. EFSA NDA Panel (EFSA Panel on Dietetic Products, Nutrition and Allergies), 2010. Scientific Opinion on Dietary Reference Values for carbohydrates and

dietary fibre.
EFSA Journal 2010;8(3): 1462, 77 pp. https://doi.org/10.2903/j.efsa.2010.1462.

loM (Institute of Medicine), 2002. Dietary reference intakes for energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein, and amino acids.

per se>1213 At the request of a number of countries in the
wider Nordic region, the European Food Safety Authority
(EFSA) is currently (2020) undertaking a renewed review of
the evidence to provide scientific advice on dietary sugars and
to derive a tolerable upper intake level (UL) for total/added/free
dietary sugars?. A draft for public consultation is expected in
mid-2021.

In light of this continuing focus on sugars and their role in
health, it is important to review current estimates of intake glob-
ally and to place these in context against recommendations. This
allows generation of a benchmark for ongoing surveillance.
Previously, there have been three reviews covering dietary sug-
ars intakes, one with a global perspective'>
European countries’"® and a third focusing on Latin American
(7). However, there exists a need to capture more
recent data on a global basis and in a consistent balanced man-
ner. The current review provides an up-to date critique of sugars
in terms of their classification and dietary recommendations. A
secondary analysis of the available data on dietary sugar intakes
worldwide is described, followed by a perspective on the role of
sugars in the diet globally.

a second focused on

countries

Classification and definitions of dietary sugars

The term ‘sugars’ is conventionally used to define the mono- and
disaccharides in foods (also known as total sugars). This includes
naturally occurring sugars as well as those added to a food or
drink (such as sucrose, fructose, maltose, lactose, honey, syrup,
corn syrup, high-fructose corn syrup, molasses and fruit juice
concentrate) but does not include polyols. Other definitions of
dietary sugars are typically either linked to function in terms
of establishing dietary recommendations, or they inform regula-
tions and food labelling. With respect to definitions used to
underpin dietary recommendations, the key terms are ‘total sug-
ars’ (as defined above), ‘free sugars’, ‘added sugars’ and, histor-
ically, ‘non-milk extrinsic sugars’ (UK only). Table 1 provides a
brief description of these definitions and issuing guidance body.
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Of note, the term ‘total sugars’ provides the most encompassing
measure of dietary sugars intake, used widely in food labelling
and for informing consumers about the total sugars content of
foods and drinks. The use of the term ‘total sugars’ in food
labelling is mainly due to there currently being no accepted
method for empirically measuring free sugars or non-milk
extrinsic sugars in a food/drink. However, it is less frequently
used in dietary recommendations’®. Terms that are used
more frequently in dietary recommendations include ‘free’
or ‘added’ sugars"”. Both EFSA (Europe) and the Institute
of Medicine (United States) define added sugars as all sugars
that are added to foods and beverages by the manufacturer,
cook and consumer, but do not include natural sources of sug-
ars such as those included in unsweetened fruit juices®?”. On
the other hand, free sugars, as defined by WHO and EFSA,
include all added sugars but also those sugars naturally
present in honey, syrups and fruit juices*?Y. Such divergence
in definitions for sugars is reflected in varying descriptions
when reporting on dietary intake, in varying use of the terms
in food regulations and even in defining the composition of
formulae and foods for infants and young children®,

Dietary guidelines for sugars consumption

Universally, most food-based dietary guidelines make the sen-
sible and pragmatic suggestion for populations to limit the con-
sumption of foods of low nutrient density, such as foods of low
dietary quality that are high in calories, sugar, salt and/or fat,
especially saturated fat. In recent years, many government and
health organisations worldwide have revisited their guidance
for dietary sugar intake, particularly in relation to maximum rec-
ommended intakes for added or free sugars. Some of these goals
are average population maximum targets, and some are recom-
mendations for intakes at the individual level. Examples of cur-
rent recommendations relating to quantitative guidelines for
dietary sugars are included in Table 2 and are summarised briefly
below.
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For free sugars, the World Health Organisation (WHO)
recommends that all individuals, both adults and children,
reduce their intake of free sugars to <10% energy (E) intake
and suggest a further conditional recommendation of reduction
to <5% E for further health benefits¥. This <5%E value is also
proposed by both the UK Scientific Advisory Committee on
Nutrition (SACN) (as an average population maximum target)
and by the European Society for Paediatric Gastroenterology
Hepatology and Nutrition (ESPGHAN) (as individual guidance).
Of note, there is a differing body of evidence underpinning these
recommendations. Whilst SACN focus on intervention and pro-
spective cohort studies relating to the intake of sugars to energy
intake and to an increased risk of dental caries and type 2 dia-
betes mellitus®, the ESPGHAN recommendation® is informed
by the conclusions of both WHO and SACN“® rather than by
independent analyses. Of note also, ESPGHAN suggest children
under 2 years of age should have even lower intakes than the
<5%E®.

For added sugars, both the Nordic countries and the United
States recommend limiting the intake of added sugars to <10%
E23.25 In both cases, these recommendations were in the con-
text of healthy dietary patterns rather than any link with dis-
ease risk, a major difference to recommendations for free
sugars. Whilst the American Heart Association (AHA) in the
United States have listed a UL for children®”, this was not
reflected in US national guidelines, which were unable to
establish this guidance value owing to lack of evidence. In
the absence of such scientific evidence, the IoM suggested
that intakes above 25%E from added sugars may be associated
with displacement of foods that are major sources of essential
micronutrients, but they were unable to set a UL at that time
(2002) and have not set one since®. Of note, the French
Agency for Food, Environmental and Occupational Health
& Safety (ANSES) have set an upper limit for total sugars of
100 g/d for adults, but this excludes lactose and galactose nat-
urally present in milk and dairy products®. As mentioned pre-
viously, the EFSA is currently mandated to provide scientific
advice on dietary sugars and to establish a UL if the available
data allow it, having previously being unable to set such a
benchmark in 2010?’. It is unknown yet how an establishment
of such a UL may influence national dietary guidelines within
Europe: currently, whilst some European countries have
quantitative limits established, such as the Nordic countries,
the UK and France, others such as Germany have adopted the
WHO recommendations®®. What is currently known regarding
the EFSA scientific evaluation is that the exposure assessment
will focus on intake of free sugars and that the disease endpoints
of interest will include incidence/severity of dental caries and
incidence of metabolic diseases. Other less direct endpoints will
include measures of body fatness, ectopic fat distribution, glu-
cose homeostasis and blood lipids among others'?, As we await
the findings of this EFSA scientific opinion, recent reviews sug-
gest that, for numerical dietary sugar recommendations, more
explicit quantification, justifications and communication of
uncertainty factors, together with greater international harmoni-
sation for both exposures and outcomes, would help to minimise
any variation in recommendations"”1%3_ An update of these
reviews is included below.
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Sugar intake data
Selection of data

Recent reviews of dietary surveys (published between 2014 and
2018) were used to identify a list of countries that have under-
taken dietary surveys and the dates that these surveys were per-
formed®!-3%, These were then supplemented with searches of
databases such as Science Direct, PubMed and Google Scholar
using terms such as ‘national dietary survey’ and ‘sugar(s) con-
sumption’. As nutrient and food intakes derived from national
food consumption survey data are typically published in
reports, rather than peer-reviewed papers, the data presented
in the present review were primarily collected from various
reports and publications of national dietary surveys. Surveys
and reports known to the authors of the present study were also
included. Peer review publications were used to obtain addi-
tional data, for countries including New Zealand, Mexico,
Spain, Brazil, the United States and Ireland. Studies were
included if the data were (i) nationally representative, (ii) avail-
able in the public domain, (iii) summarised (no raw data were
analysed) and (iv) collected at the individual level, and if (v)
sugar intake was reported as a nutrient rather than a food
group. There was no limit to the study size, and data from all
available direct dietary assessment methodology were
included, including food diaries, diet recalls or food frequency
questionnaires.

Presentation of data

In an attempt to assess the available evidence which quantifies
dietary sugar intake, a secondary analysis of published intake
data for all sugar forms has been completed, and the findings
(as reported in their original form) are reported in Tables 3-7
and summarised below. Energy values have been included to
allow others to make crude estimates of sugars intakes as a per-
centage of energy where these data were not in the original
reports.

Values are reported for estimated intakes of energy, total sug-
ars, added sugars, free sugars or sucrose as available. Where
energy was provided in kcal, it was converted to MJ using a factor
0f 238-85. Data are presented as provided in the reports and pub-
lications, and where possible, data have been divided by age
range and not subdivided by sex. No statistical analysis has been
performed on these data sets, and the results are purely descrip-
tive. Under-reporting of food consumption can influence the
accuracy of dietary intake data, resulting in an underestimate
of energy and nutrients. The data presented in the tables do
not account for under-reporting as under-reporters are not typ-
ically excluded from data presented in reports of food and
nutrient consumption. Additionally, the data are usually pre-
sented as a percentage of energy intake, which partially accounts
for this but will still result in an underestimate of sugar intake if
foods/drinks that are high in sugar are selectively under-
reported. It should also be noted that there are significant limi-
tations in comparing sugar intakes across countries (from differ-
ent time points) since the composition of individual foods and
beverages may have changed drastically over that time and
may not be reflective of current consumption.
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Table 2. Examples of dietary reference values for sugars globally

Organisation Population group  Year Recommendation Evidence base Reference
German Nutrition Society Children and 2019 Maximum free sugar intake of no more than 10 % of total Adopted from WHO Ernst et al. 20199
adults energy intake
European Society for Paediatric  Children 2017 Intakes of free sugars should be reduced in children and  Built on the conclusions of other authoritative bodies Fidler et al. 20170
Gastroenterology, Hepatology adolescents (2—18 years) with a desirable upper limit (WHO, 2015, SACN, 2015, Vos, 2016)
and Nutrition (ESPGHAN) of less than 5 % energy intake and should be even
Committee on Nutrition lower in those younger than 2 years
American Heart Association Children 2017 Children should consume <25 g (100 kcal or ~6 tea- Vos et al. 20179
(AHA) spoons) of added sugars per day, and added sugars
should be avoided for children <2 years of age
French Agency for Food, Adult population 2016 Upper intake limit for total sugars of 100 g/d (excluding Based on calculation from minimum daily intake of fruc- ANSES, 2016®
Environmental and lactose and galactose naturally present in milk and tose for which a significant increase in blood triacylgly-
Occupational Health & Safety dairy products) cerol were observed (in intervention studies)
(ANSES)
World Health Organisation Children and 2015 Intake of free sugars should not exceed 10 % of total Based on risk of non-communicable diseases with a par- WHO, 2015®)
(WHO) adults energy intake (strong recommendation) and should be ticular focus on weight gain and dental caries
less than 5 % of total energy intake (conditional rec-
ommendation)
U.S. Department of Health and  General 2020 Consume less than 10 % of calories per day from added Target based on food pattern modelling and national data USDA, 2020@3
Human Services and U.S. Population sugars on intakes of calories from added sugars that demon-
Department of Agriculture strate the public health need to limit calories from
(2015) added sugars to meet food group and nutrient needs

within calorie limits
Scientific Advisory Committee 2 years and over 2015 Recommended that the average population intake of free Based on evidence of increased energy from associations SACN, 2015
on Nutrition (SACN) UK sugars should not exceed 5 % of total energy intake with an increased risk of dental caries. Additional evi-
for age groups from 2 years upwards dence related to that of sugar-sweetened beverages
and weight gain in children and adolescents and an
increased risk of type 2 diabetes in adults

Nordic Nutrition General Nordic 2012 Limit the intake of added sugars (sucrose, fructose, and  Based on ensuring adequate intakes of dietary fibre and  NNR, 201229
Recommendations (NNR) population starch hydrolysates) to <10 % of the total energy micronutrients
intake
European Food Safety Authority General popula- 2010 Insufficient data to set an upper limit for (added) sugars EFSA, 2010®
(EFSA) tion intake.
US Institute Of Medicine (loM)  General popula- 2005 Maximum intake level of <25 % total energy Based on prevention of displacement of foods that are a  loM, 20052

tion major source of micronutrients
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Table 3. Energy and sugar intake of infants and young children (<4 years)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year  Age range (years) n  Method MJ SD g SD %E SD g SD %E SD g SD %E SD g SD %E SD
Australia(®5:36) 2011-2012 2-3 (M) 24-h recall 60 94.3 24.9 325 84 422 11.0
2-3 (F) 24-h recall 59 887 241 320 81 391 10-0
Belgium®©”) 2014-2015 3-5 (M) 230 24-hrecall 6-0 102.0 28.0
3-5 (F) 224 24-hrecall 56 98.0 270
Chile®® 2010 2-5 257 24-h recall 744
Denmark*(9) 2006-2007 6-7 months (M) 157 7-drecord 35 08 44 50 21 22
8-9 months (M) 153 7-drecord 3-8 09 59 63 26 24
10-11 months (M) 114 7-drecord 42 09 100 110 41 40
12-23 months (M) 221 7-drecord 4.7 1.0 180 120 65 40
24-36 months (M) 228 7-drecord 5-3 1.0 280 150 90 42
6—7 months (F) 159 7-drecord 29 08 27 34 16 19
8-9 months (F) 136 7-drecord 3-5 09 58 54 27 22
10-11 months (F) 107 7-drecord 3-9 0-9 76 70 32 27
12-23 months (F) 253 7-drecord 4.5 1.0 160 110 59 34
24-36 months (F) 215 7-drecord 5:0 1.0 260 110 88 37
Estonia“® 2015 2-5 (M) 277 24-hrecal 6.0 48-0
2-5(F) 302 24-hrecall 56 46-0
Finland“" 2003-2005 1 BF (M) 55 3-drecord 2-8 0-8 43.0 160 105 59
1 FF (M) 257 3-drecord 39 0.7 69-0 18.0 130 94
2 (M) 112 3-drecord 4-6 1.0 780 23.0 34-3 169
3 (M) 236 3-drecord 54 10 90-0 27.0 41.7 183
1 BF (F) 57 3-drecord 26 0-8 380 15.0 90 60
1 FF (F) 198 3-drecord 3:6 06 64-0 16:0 117 80
2(F) 118 3-drecord 45 09 770 21.0 315 147
3 (F) 235 3-drecord 5-1 1-0 850 23.0 40-3 170
France!? 2014-2015 0-11 months (M) 80 24-hrecall 31 1.3 65-4 25.6
0-11 months (F) 24-h recall 2.8 05 658 13-5
1-3 (M) 229 24-hrecall 52 0-8 924 17.0
1-3 (F) 24-hrecall 49 11 856 182
Iceland344) 2005-2007 9 months (M) 93 3-drecord 3-2 34 42
12 months (M) 82 3-drecord 36 76 54
9 months (F) 102 3-drecord 3-0 36 52
12 months (F) 88 3-drecord 3-3 97 72
2007 3 225 3-drecord 5-8 11 260 130
Ireland®5) 2010-2011 1 126 4-drecord 42 09 707 53 262 13 251 38 90 12
2 124 4-drecord 47 12 743 57 248 14 334 49 110 15
3 126 4-drecord 4-8 09 759 59 249 14 414 57 134 17
Israel“®) 2015-2016 2-5 (M) 24-h recall 6-0 22 680 380 196 87
2-5 (F) 24-hrecall 55 1.9 610 320 188 77
Italy“? 2005-2006 0-3 52 3-drecord 47 18 714 360 249 88
Mexico®) 2012 1-4 (M) 2113 24-hrecall 5-8 121
1-4 (F) 24-h recall 55 121
Netherlands®® 2012-2016 1-3 (M) 332 24-hrecal 55 102.0 30-7 45.8 127 54.9 15.6
1-3 (F) 340 24-hrecall 52 98.0 314 472 141 576 174
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Children (<4 years). For infants and very young children
(<4 years), sugar intake data are available for 16 countries:
Australia, Belgium, Chile, Denmark, Estonia, Finland, France,
Iceland, Ireland, Israel, Italy, Mexico, the Netherlands, Norway,
the UK and the United States (Table 3). These include intakes of
total sugars (nine countries), added sugars (seven countries), free
sugars (four countries) and sucrose (two countries).

Total sugar intake expressed as a percentage of total energy
(%E) ranged from 18-8 % for 2—-5-year-old girls in Israel to 31-4 %
for 1-3-year-old gitls in the Netherlands. Intake of added sugars
(%E) ranged from 1-5 % in 6-11-month-old girls in the United
States to 14-1 % in 1-3-year-old girls in the Netherlands.
Intake of free sugars (%E) ranged from 9 % in 1-year-olds in
Ireland to 17-4 % in 1-3-year-old girls in the Netherlands.

Children (4-12 years). For children aged 4-12 years, sugar
intake data are available for 25 countries: Australia, Austria,
Belgium, Brazil, Canada, Chile, China, Denmark, Estonia,
Finland, France, Germany, Iceland, India, Ireland, Israel,
Italy, Mexico, the Netherlands, New Zealand, Norway, Portugal,
Spain, the UK and the United States (Table 4). These include
intakes of total sugars (eighteen countries), added sugars (eleven
countries), free sugars (six countries), sucrose (four countries)
and intrinsic sugars (Spain only).

Total sugar intake (%E) ranged from 8 % in 4-13-year-olds in
China to 28-6 % in 4-8-year-old girls in the Netherlands. Intakes
of added sugars (%E) ranged from 3 % in 4-13-year-old children
in China to 17-0 % in 4-8-year-old girls in the Netherlands.
Intakes of free sugars (%E) ranged from 9-1 % in 3-month-old-
to-10-year-old boys in Portugal to 19-5 % for 4-8-year-old girls
in the Netherlands.

Adolescents (13-18 years). For older children (13-18 years),
sugar intake data were available for 24 countries: Andorra,
Australia, Austria, Belgium, Brazil, Canada, Chile, Denmark,
Estonia, France, Germany, Iceland, India, Ireland, Israel, Italy,
Mexico, the Netherlands, New Zealand, Portugal, Slovenia,
Spain, the UK and the United States (Table 5). These include
intakes of total sugars (sixteen countries), added sugars (twelve
countries), free sugars (eight countries), sucrose (four countries)
and intrinsic sugars (Spain only).

Total sugar intake (%E) ranged from 15-4 % in 10-18-year-old
boys in Italy to 30 % in 15-16-year-old girls in Slovenia. Intakes of
added sugars (%E) ranged from 9-1 % in 10-17-year-old girls in
Portugal to 162 % in 9-18-year-old children in the United States.
Intakes of free sugars (%E) ranged from 9-1 % in 10-17-year-old
boys in Portugal to 179 % for 9-13-year-old boys in the
Netherlands.

Adults (19-64 years). For adults, sugar intake data are available
for 29 countries: Andorra, Australia, Austria, Belgium, Brazil,
Canada, Chile, Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Iceland, India, Ireland, Israel, Italy, Lithuania,
Mexico, the Netherlands, New Zealand, Norway, Portugal, Spain,
Switzerland, the UK and the United States (Table 6). These include
intakes of total sugars (eighteen countries), added sugars (fifteen
countries), free sugars (eleven countries), sucrose (four countries)
and intrinsic sugars (Spain only).
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Table 4. Energy and sugar intake of children (4—12 years)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year Age range (years) n  Method MJ SD g SD %E SD g SD %E SD g SD %E SD ¢ SD %E SD
Australia(®5.36) 2011-2012 4-8 (M) 24-h recall 7-6 110-7 233 52.2 108 60-4 125
9-13 (M) 92 1254 217 66-9 114 75-3 129
4-8 (F) 6-4 94.8 238 435 10-5 50-7 12:4
9-13 (F) 80 115-3 235 61-0 12-3 68-2 13-8
Austria(®®) 2012 7-9 (M) 67 3-drecord 80 12.0
10-12 (M) 83 8-1 10-0
7-9 (F) 57 80 11-0
10-12 (F) 81 7.2 11.0
Belgium®”) 2014-2015 6-9 (M) 279 24-hrecall 74 1130 260
10-13 (M) 210 84 118-0 230
6-9 (F) 259 65 97-0 25.0
10-13 (F) 239 6-9 95-0 24.0
Brazil®") 2008-2009 10-13 (M) 1515 24-hrecall 81 28 70-0 140 6.0
10-13 (F) 1566 78 25 730 150 70
Canada®® 2015 2-8 24-h recall 101.0 25.9
Chile*® 2010 6-13 673 24-h recall 100-2
6-13 (M) 82
6-13 (F) 6-8
Chinaf®9) 2011 4-13 1460 24-hrecall 58 01 260 06 80 01 90 03 30 Ot
Denmark(©0) 2011-2013 4-5 (M) 66 7-drecord 79 16 400 192 90 37
6-9 (M) 150 87 18 550 268 110 46
10-13 (M) 134 96 22 66-0 297 12.0 46
4-5 (F) 64 70 13 390 191 9.0 40
6-9 (F) 141 80 1.7 50-0 257 100 44
10-13 (F) 135 81 18 550 298 110 48
Estonia(® 2015 6-9 (M) 168 24-hrecall 7.7 61-0
10-13 (M) 93 83 59.0
6-9 (F) 179 6-8 56-0
10-13 (F) 89 67 55.0
Finland“" 2003-2005 4 (M) 307 3-drecord 58 1.1 970 26-0 469 18-0
6 (M) 364 67 12 1080 280 515 199
4 (F) 247 55 1.0 92.0 220 436 160
6 (F) 349 60 11 99.0 270 48.7 193
France!? 2014-2015 4-6 (M) 454 24-hrecall 66 1.7 1041 31.2
4-6 (F) 61 14 980 275
7-10 (M) 643 81 1.8 1152 328
7-10 (F) 72 19 1045 34.0
Germany*©" 2006 6 (M) 106 3-drecord 72 14 121.3 400
7-9 (M) 321 78 16 1265 41.0
10-11 (M) 199 80 1.8 123.0 420
6 (F) 102 63 1.3 101.0 29.0
7-9 (F) 308 70 14 1147 410
10-11 (F) 198 76 16 1196 470
Iceland(#4:62.63) 2007 5 231 3-drecord 63 1-2 340 16.0
2011-2012 6 162 3-drecord 65 14 11.2
2003-2004 9 175 24-hrecall 82 1.8 1250 420 66-0 37-0
India (rural)®¥ 2011-2012 5-14 (M) 5265 24-h recall 105 163
5-14 (F) 4965 101 141
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Table 4. (Continued)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year Age range (years) n  Method MJ SD g SD %E SD ¢ SD %E SD ¢ SD %E SD ¢ SD %E SD
India (urban)®4 2015-2016 5-14 (M) 4526 24-h recall 12.3 130
5-14 (F) 3961 11.5 130
Ireland(45:65) 2010-2011 4 124 4-drecord 53 1.0 834 62 247 14 490 64 144 18
2017-2018 5-12 600 4-drecord 63 12 737 194 187 40 384 149 95 34
Israel©®) 2015-2016 6-11 (M) 24-hrecall 67 23 670 390 170 82
6-11 (F) 6-0 21 63-0 350 177 78
Italy®?) 2005-2006 3-10 193 3-drecord 80 20 860 300 170 50
Mexicot®) 2012 5-11 (M) 2753 24-hrecall 7-8 11.7
5-11 (F) 7.3 123
4-13f 3980 24-hrecall 7.7 O0-1 920 15 200 03 550 11 120 02
Netherlands®“9) 2012-2016 4-8 (M) 261 24-hrecall 76 129.0 28-4 81.-0 16-6 921 19.0
4-8 (F) 259 6-8 116-0 28-6 710 170 80-6 195
New Zealand®” 2002 5-6 (M) 383 24-hrecall 76 1100 24.2 585
7-10 (M) 738 9.0 130-0 24.2 70-8
5-6 (F) 309 6-8 105-0 258 556
7-10 (F) 687 7-8 1150 245 63-6
Norway /€869 2016 4 (M) 204 1-drecord 61 1.2 300 180 86 46
2015 9-13 (M) 332 86 27 640 540 119 79
2016 4 (F) 195 55 14 280 160 86 43
2015 9-13 (F) 355 74 26 600 480 128 71
Portugal®) 2015-2016 3 months to 10 years (M) 1470 2-d record 69 98.6 25.3 416 88 46.2 91
3 months to 10 years (F) 1438 6-6 89-2 24.3 34.5 85 39-2 9:6
Spain#71.72) 2013 9-12 (M) 126 3-drecord 84 1.9 937 353 188 54 5056 259 99 41
9-12 (F) 87 79 16 884 301 188 50 459 206 96 38
UK(3) 2014/15-2015/16 4-10 (M) 276 4-drecord 63 14 545 244 136 54
4-10 (F) 238 58 1.3 499 232 134 46
United Statest(53:55) 2017-2018 6-11 (M) 383 24-hrecall 84 02 1180 31
6-11 (F) 412 78 02 1120 42
2009-2012 2-8 2871 24-h recall 61-0 14.3
4-13 3647 24-hrecall 7.8 01 1240 15 260 03 760 12 16.0 02 91

M: male; F: female.
* Chile and Germany report median intakes.
1 China, Mexico (4—13) and United States report SEM.

I Spain energy intake from ANIBES (2014). Sugar intake reported from Ruiz et al. (2017).
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Table 5. Energy and sugar intake of adolescents ("13-18 years)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year Age range (years) n  Method MJ  SD g SD %E SD g SD %E SD g SD %E SD g SD %E SD
Andorrat(74 2004-2005 12-24 (M) 78 24-hrecall 100 1.7 1048 371 182 66
12-24 (F) 64 78 12 886 204 194 35
Australia(®5-36) 2011-2012 14-18 (M) 24-h recall 10-2 1341 214 82.2 13.0 921 14.5
14-18 (F) 81 1092 214 62-8 12.0 70-3 135
Austria(®®) 2012 13-14 (M) 19 3-d record 86 10.0
13-14 (F) 25 75 110
Belgium©®”) 2014-2015 14-17 (M) 240 24-h recall 91 119.0 21.0
14-17 (F) 239 70 93.0 230
Brazil®") 2008-2009 14-18 (M) 1905 24-h recall 91 32 770 470 140 60
14-18 (F) 1811 80 26 780 450 160 70
Canada(®®7%) 2015 9-18 24-h recall 115.0 225
Chile(®® 2010 14-18 403 24-h recall 121.2
Denmark(®9) 2011-2013 14-17 (M) 117 7-drecord 103 3-3 69-0 390 11.0 54
14-17 (F) 123 74 28 51.0 388 11.0 52
Estonia“® 2015 14-17 (M) 80 24-hrecall 94 66-0
14-17 (F) 117 66 51.0
France!? 2014-2015 11-14 (M) 736 24-h recall 87 22 1120 369
11-14 (F) 83 33 1080 467
15-17 (M) 555 92 30 1100 443
15-17 (F) 66 22 829 353
Germany(61.76) 2006 12 (M) 114 FFQ 106 32 1670 718
13-14 (M) 214 FFQ 117 38 1876 831
15-17 (M) 294 FFQ 14.3 54 221.3 1134
2005-2006 14-80 (M) 7093 24-hrecall 10-9¢ 124+ 19-3
12 (F) 103 FFQ 93 32 1545 860
13-14 (F) 230 FFQ 95 27 1603 709
15-17 (F) 317 FFQ 99 38 1751 962
2005-2006 15-19 (M) 506 24-hrecall 92 10-8
15-19 (F) 536 24-h recall 65 128
2005-2006 14-80 (F) 8278 24-hrecall 6-8¢ 113+ 236
2006-2016 3-18 (M) 2163 3-d record 72 256 12.0 161
3-18 (F) 1953 6-4 255 118 16-0
Iceland(®® 2003-2004 15 150 24-hrecall 103 2.7 1670 68-0 101-0 640
India (rural)® 2011-2012 15-19 (M) 2344  24-h recall 12.0 166
15-19 (F) 2447 11.8 158
India (urban)®4 2015-2016 15-19 (M) 2328 24-h recall 138 14.0
15-19 (F) 2188 12.8 130
Ireland"-7® 2005-2006 13-17 441 7-d diary 83 24 1085 430 204 50 657 320 124 49
Israel™ 2015-2016 12-15 (M) 1020 24-hrecall 100 4.5 1460 85-0
12-15 (F) 1165 96 46 1490 890
16-18 (M) 767 105 4.6 144.0 890
16-18 (F) 954 94 4.4 1420 85.0
Italy®“?) 2005-2006 10-18 (M) 108 3-drecord 108 31 1076 537 154 47
10-18 (F) 139 87 22 884 356 158 52
Mexico“®) 2012 12-19 (M) 2056 24-hrecall 98 12.7
12-19 (F) 7.8 14.4
Netherlands®® 2012-2016 9-13 (M) 259 24-hrecall 92 137.0 258 884 15.9 993 179
14-18 (M) 270 101 1380 240 87-8 148 97-6 166
9-13 (F) 260 75 114.0 260 70-6 153 79-3 174
14-18 (F) 254 7-8 1110 24.3 66-4 140 752 158

uondwnsuod s1esns [eqo[s uo saandadsiod juanny


https://doi.org/10.1017/S095442242100024X

10
a Qo OO
n oo T T WO
o|lw| A TT OO0 00
Sl R|ow HDOONDHIO M
070 - - -
>
2l A Q0 ®O ¥ ™
A RT) O©CON ™1
Qo HDONNT M
L
© ® NPOOQON ©Y
ol v ® OFTHON D+
® © O O-~bINO®
-
o
7]
olw|l®2e®
a| X
5
S| Qa
nln
® N ©
o - 1 © 19
~© KN ©
[a]
»n
elwloay © o
o
ol Y @ 2
=}
1]
Tl
o}
Slo
©
< o< oo ~
o ©~ < = )
N 0 o < ~
7
3 a oowoxy
(] %) [SERTRT)
= -
>
2 slw|¥o2onr—-qoooq
o Tl e|lovatsocvwowva
S| ANANARAND ~ —
<
=}
bt o coaqo T o
=1 c | O [ T BN [}
S 5| ® [CRERIRT
'_
7
0-’ CO0COYTNOO®® oo
oz ol "I TO 0O WO © © N~
TSrITASOK DD D ISR
c —_— - - - —
[e)
=] a D NOT DA
. 30) OON~N~OO
=2
g 2l|dowyYOonNNDPOOWLY T
W|{S|[m-NOOONAUDONNODN
Z = &
5 3 T ES
Tl o (4] o o (4]
o = = bl o) =
g€ £ O 5 5 £
< < I <
=3 I I TER O S
OCNOAUT-rOOTNTON~ S ®
c|AIRNNOORE-ONRNN® = ®
HMOBWODOOCON~ NN
- )
—
(2]
©
(] N N\ A\ AT A\ T s\ T~ o~
O e N
DO O ITNNOONNDDOO D~
2 T T I T LTI T I T IO d
© Lf|7L01I—"_OIOLl!)lD('|')O’J1I—"_(\IIN .
° e e = e e (]
3 5
<< 29
[OR=]
o © 5 ©
3 = 2>
EY ) © B o o o5
=|8 = 5 5 5| 23
c
sl § & ¥ 9 & & « o g
Eld 8 5 B & b o g| SE
Bl N = & Q& - = o B
L AR=] o F © © 2a
o | N [§Y - 3V 8V s 9
2] o Lo .
< « 2ecs
~ gol
s} 5 s 2
D 2 o SN @2
S 8 8 c=7%
£ 5 3 sTe g
b < > TSZ 2
S ° [ ET T g
N c - 2 SEEL
= © g & T © T8l s
w = e N = L o>
: = ®© = »n SED
1] > @ s 2 £ G ? 8o
= | N [=)] c —= —~ o L_73
2 c 5 ¢ £ @ @ TS E2
S| 2 € 2 T = E0 3 °E
o © <] [
© o| @ o o Q X c ~ G035
- ol z o %) %) o} D S o

https://doi.org/10.1017/5S095442242100024X Published online by Cambridge University Press

J. Walton et al.

Total sugars intake (%E) ranged from 12-7 % in 35-49-year-
old men and women in Lithuania to 26 % in 19-30-year-old
women in the Netherlands. Intakes of added sugars (%E) ranged
from 6-3 % in 50-59-year-old men in Norway to 14 % in 19-59-
year-old women in Brazil. Intakes of free sugars (%E) ranged
from 6-9 % in 18-64-year-old men in Portugal to 18-1 % in 51—
64-year-old women in Austria.

Adults (>65 years). For older adults, sugar intake data are avail-
able for 26 countries: Andorra, Australia, Austria, Brazil, Chile,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, India, Ireland, Israel, Ttaly, Lithuania, Mexico, the
Netherlands, New Zealand, Norway, Portugal, Spain, the UK
and the United States (Table 7). These include intakes of total
sugars (fifteen countries), added sugars (eleven countries), free
sugars (seven countries), sucrose (five countries) and intrinsic
sugars (Spain only).

Total sugar intake (%E) ranged from 13-2 % in 65-75-year-old
adults in Lithuania to 23-3 % in women >71 years old in New
Zealand. Intakes of added sugars (%E) ranged from 4 % in
men aged 65-84 years in Portugal to 12 % in women >60 years
old in Brazil. Intakes of free sugars (%E) ranged from 4-4 % in 65—
84-year-old men in Portugal to 12-5 % for men aged >75 years
old in the UK.

Patterns of dietary sugars intake. Our analysis shows that
intakes (expressed as %E) of both free and added sugars are
highest in children and adolescents and are lowest for older
adults.

Based on data as reported and one data point per age cat-
egory per country, crude global estimates of mean intakes of free
sugars (%E) were 12 % for 1-4-year-olds, 12 % for 4-12-year-
olds, 14 % for 13-18-year-olds, 11 % for 19-64-year-olds and 8
% for >65-year-olds. For added sugars, crude global estimates
of mean intakes were 8 % for 1-4-year-olds, 11 % for 4-12-
year-olds, 13 % for 13-18-year-olds, 10 % for 19-64-year-olds
and 8 % for >65-year-olds. These findings indicate that, where
quantified, intakes of both added and free sugars are generally
higher than recommended dietary guidelines at all life stages.

Such patterns of added sugars intake across the lifecycle are
similar to previous findings, with the highest intakes in school-
aged children and adolescents and the lower intakes observed
in young children and adults (particularly older adults)">97.
Findings from individual countries such as Australia, Canada,
the UK and Ireland have shown some reduction in intakes
of added/free sugars in children and adolescents over the last
~15-20 years®>737>9)  For example, free sugar intake in
Ireland has decreased from 16%TE (2003-2004) to 9%TE
(2017-2018)®. These studies have suggested that this reduction
is largely due to reformulation, particularly in the sweetened
beverage categories which are commonly consumed by children
and adolescents. It is difficult to draw stronger conclusions
beyond this due to differing terminology and methodologies
used between countries and over time.

In brief, two observations are apparent from this analysis of
published dietary sugars intake data globally. The first is the high
intake of added/free sugars compared with recommendations at
all life stages but particularly in school-aged children and
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Table 6. Energy and sugar intake of adults (19-64 years)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year Age range (years) n Method MJ SD g SD %E SD g SD %E SD g SD %E SD g SD %E SD
Andorrat(74 2004-2005 25-44 (M) 222 24-h recall 88 12 884 158 175 24
45-64 (M) 85 80 12 837 116 182 22
25-44 (F) 215 69 14 751 189 184 35
45-64 (F) 143 68 13 768 188 191 41
Australia(®5:36) 2011-2012 19-30 (M) 24-hrecall 110 131.0 191 755 108 854 12.3
31-50 (M) 10-2 1194 189 619 94 69-9 107
51-70 (M) 93 101.0 17-3 468 78 541 90
19-30 (F) 79 99.0 205 531 10-8 60-4 12.3
31-50 (F) 7-5 911 197 42.5 89 485 102
51-70 (F) 73 87.0 19:2 368 77 42.0 88
Austria®3) 2017 19-24 (M) 89 24-hrecall 111 34 164 81
25-50 (M) 478 102 28 164 74
51-64 (M) 169 100 27 168 7.0
19-24 (F) 181 76 23 168 76
25-50 (F) 856 76 22 175 70
51-64 (F) 245 75 22 181 68
Belgium®”) 2014-2015 18-39 (M) 205 24-h recall 98 113.0 19.0
40-64 (M) 284 93 99.0 18-0
18-39 (F) 315 71 87.0 200
40-64 (F) 322 67 770 19.0
Brazil®") 2008-2009 19-59 (M) 10287 24-h recall 89 30 670 41.0 13.0 60
19-59 (F) 11 344 72 23 610 360 140 60
Canadai(®8.7%) 2015 19+ (M) 24-h recall 94.0 17.7
19+ (F) 75-0 18-8
19+ 11817 24-h recall 869 10 188 02 417 08 86 01 475 09 99 01
Chile$®®) 2010 19-29 660 24-h recall 891
30-49 1076 712
50-64 945 52-3
14-64 (M) 94
14-64 (F) 67
Denmark(©0) 2011-2013 18-24 (M) 170 7-drecord 107 34 61.0 474 100 65
25-34 (M) 190 116 37 68-:0 46-8 100 57
35-44 (M) 253 114 29 630 492 90 57
45-54 (M) 297 114 33 53.0 459 7.0 49
55-64 (M) 292 11.0 30 460 346 70 47
18-24 (F) 176 81 25 52.0 400 11.0 69
25-34 (F) 185 88 29 500 342 90 438
35-44 (F) 289 88 22 470 320 90 53
45-54 (F) 318 85 21 420 276 80 50
55-64 (F) 322 83 21 330 214 70 36
Estonia(® 2015 18-24 (M) 135 24-h recall 97 58-0
25-29 (M) 77 95 55.0
30-34 (M) 85 86 52.0
35-39 (M) 84 9-5 55.0
40-44 (M) 69 87 45.0
45-49 (M) 67 87 47.0
50-54 (M) 73 89 46-0
55-59 (M) 75 82 44.0
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Table 6. (Continued)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year Age range (years) n Method MJ SD g SD %E SD g SD %E SD g SD %E SD g SD %E SD
18-24 (F) 192 68 48.0
25-29 (F) 137 76 54.0
30-34 (F) 158 74 49.0
35-39 (F) 160 72 48.0
40-44 (F) 167 64 41.0
45-49 (F) 168 62 38.0
50-54 (F) 136 63 42.0
55-59 (F) 160 64 38.0
Finland(®4 2017 18-24 (M) 47 24-h recall 109 370 6-0
25-44 (M) 221 101 47-0 7-8
45-64 (M) 308 9-1 43-0 81
18-24 (F) 52 7.0 38.0 9.3
25-44 (F) 259 77 39.0 85
45-64 (F) 317 7-5 41.0 9-3
France®?) 2014-2015 18-44 (M) 1287 24-h recall 106 29 1192 441
18-44 (F) 78 24 896 387
45-64 (M) 1134 104 32 998 446
45-64 (F) 74 26 799 413
Germany$(®) 2005-2006 19-25 (M) 469 24-h recall 95 107
25-35 (M) 614 95 10-4
35-51 (M) 1946 9.9 99
51-65 (M) 1460 9.3 8.8
19-25 (F) 486 70 12.8
25-35 (F) 852 73 12.3
35-51 (F) 2648 73 11.5
51-65 (F) 1740 70 111
2005-2007 15-80 (M) 24-h recall 120-0 20-0 780 13.0
15-80 (F) 1070 24.0 610 14.0
Greece''(®®) 1995-2000 35-44 (M) 1311 24-h recall 87-3
45-54 (M) 854
55-64 (M) 98-2
35-44 (F) 1373 85-1
45-54 (F) 87-4
55-64 (F) 885
Hungaryf€" 2014 18-34 (M) 103 3-drecord 12:4 93
35-64 (M) 199 113 73
18-34 (F) 112 89 11.3
35-64 (F) 263 85 8.0
Iceland®® 2010-2011 18-30 (M) 131 24-h recall 11.0 37 1290 540 76:0 470
31-60 (M) 350 100 31 1050 570 56-0 470
18-30 (F) 119 79 21 1080 470 55.0 41.0
31-60 (F) 394 75 22 860 420 40-0 320
India (rural)®4 2011-2012 20-24 (M) 2031 24-h recall 129 182
25-29 (M) 2011 114 138
30-34 (M) 1875 125 214
35-39 (M) 1800 121 163
40-44 (M) 1539 119 157
45-49 (M) 1511 133 184

4!

‘v g0 uoiem [


https://doi.org/10.1017/S095442242100024X

P

Nutrition Research Reviews

ssaud Aissanun abpuguied Aq auluo payslignd Xyz0001zrzzyys60S/2101°01/610"10p//:sdny

Table 6. (Continued)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year Age range (years) n Method MJ SD g SD %E SD g SD %E SD g SD %E SD g SD %E SD
50-59 (M) 2106 13-8 205
60-69 (M) 1578 144 187
20-24 (F) 2367 121 152
25-29 (F) 2330 12.8 174
30-34 (F) 1890 12.0 145
35-39 (F) 2015 12.9 16.0
40-44 (F) 1541 136 177
45-49 (F) 1667 135 15.0
50-59 (F) 2125 134 157
60-69 (F) 1528 136 174
India (urban)®©4 2015-2016 20-24 (M) 2049 24-h recall 140 136
25-29 (M) 1830 145 13-4
30-34 (M) 1877 143 128
35-39 (M) 1961 144 15.0
40-44 (M) 1935 154 14.0
45-49 (M) 1803 156 15.0
50-59 (M) 2641 166 160
60-69 (M) 1366 165 15.0
20-24 (F) 2139 147 14.0
25-29 (F) 2163 156 140
30-34 (F) 2177 168 15.0
35-39 (F) 2163 182 18.0
40-44 (F) 2139 176 150
45-49 (F) 1810 183 160
50-59 (F) 2284 17.8 16.0
60-69 (F) 1339 171 150
Ireland(®9.90) 2008-2010 18-35 (M) 276 4-d record 107 29 1056 416 160 49 539 320 81 43 607 343 92 47
36-50 (M) 205 97 25 971 391 158 48 464 288 75 41 503 302 82 43
51-64 (M) 153 93 24 965 391 162 49 431 275 71 40 476 291 79 4.2
18-35 (F) 255 75 23 838 355 178 51 456 282 92 47 50-3 299 102 49
36-50 (F) 232 71 19 788 344 171 50 364 244 75 41 402 260 83 43
51-64 (F) 153 70 17 844 358 187 52 454 240 74 41 388 254 81 43
Israel®" 2014-2016 18-34 (M) 24-h recall 90 44 870 580 165 90
35-44 (M) 79 33 790 490 169 85
45-64 (M) 71 38 690 560 166 96
18-34 (F) 62 30 690 450 191 9.7
35-44 (F) 62 27 620 390 173 87
45-64 (F) 53 25 640 450 210 113
Italy®?) 2005-2006 18-65 (M) 1068 3-drecord 100 27 860 380 135 47
18-65 (F) 1244 81 22 795 330 154 51
Lithuania(®2 2013-2014 19-34 772 24-h recall 81 58-1 12.8
35-49 692 7-8 55.5 12.7
50-64 749 7-4 54.8 132
Mexico®8) 2012 20+ (M) 3174 24-h recall 94 12.8
20+ (F) 7.2 122
Netherlands“® 2012-2016 19-30 (M) 260 24-h recall 111 135.0 25-8 81-4 130 90-7 146
31-50 (M) 259 114 123.0 17.7 67-8 10-6 75-5 12.0
51-70 (M) 264 103 109-0 174 55.5 89 62-8 101
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Table 6. (Continued)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year Age range (years) n Method MJ SD g SD %E SD g SD %E SD g SD %E SD g SD %E SD
19-30 (F) 256 8.0 1060 260 598 12.3 67-6 139
31-50 (F) 264 79 98.0 201 50-5 10-4 57.0 118
51-70 (F) 258 7-6 92.0 19-8 427 91 48.7 104
New Zealand$(0.81) 2008-2009 19-30 (M) 284 24-hrecall 119 147.0 201 69-7 10-8 732 94 781 121
31-50 (M) 598 11.5 133.0 195 621 9.5 64.5 89 70-3 10-9
51-70 (M) 378 94 108-0 195 46-0 84 49.0 8-4 54.4 101
19-30 (F) 434 84 123.0 23-8 55-6 12.2 65-8 111 62-4 141
31-50 (F) 746 79 98.0 21.3 401 91 45.3 9-6 479 108
51-70 (F) 517 72 95.0 217 357 86 40-4 9-3 432 9.7
Norway©3) 2010 18-29 (M) 138 24-hrecall 128 4.0 690 550 92 69
30-39 (M) 136 115 35 490 410 72 60
40-49 (M) 179 106 31 51.0 450 77 60
50-59 (M) 192 104 31 41.0 380 63 51
18-29 (F) 143 81 2:5 460 410 93 65
30-39 (F) 169 84 24 42.0 340 82 56
40-49 (F) 256 81 2:4 320 240 66 44
50-59 (F) 193 79 23 330 270 68 49
Portugal(m) 2015-2016 18-64 (M) 3056 24-h recall 98 92.3 16-2 36-6 6-5 40-0 6-9
18-64 (F) 3556 69 78-0 194 300 71 32:6 79
Spain.72 2013 18-64 (M) 798 3-drecord 82 23 784 367 160 58 352 271 70 48
18-64 (F) 857 70 18 717 305 173 57 316 223 73 45
Switzerland® 2014-2015 18-75 (M) 933 24-h recall 114.0 490 181 61-0 410 94 73-0 440 114
18-75 (F) 1124 99.0 37.0 205 460 280 93 57.0 320 115
18-29 400 113-0 470 196 630 41.0 105 750 450 127
30-64 1319 1070 44.0 192 530 360 93 650 390 114
65-75 338 99-0 380 195 42.0 250 81 53.0 280 102
UK(3) 2014/15-2015/16 19-64 (M) 450 4-d record 83 24 64-3 466 111 64
19-64 (F) 632 4-d record 66 20 50-0 344 112 61
United States™(53:55) 2017-2018 20-29 (M) 335 24-hrecall 101 03 1050 36
30-39 (M) 329 24-h recall 111 03 1240 58
40-49 (M) 340 24-hrecall 109 05 1280 95
50-59 (M) 375 24-h recall 107 02 1280 71
20-29 (F) 359 24-h recall 83 02 990 48
30-39 (F) 407 24-h recall 79 02 960 40
40-49 (F) 367 24-h recall 80 03 1060 58
50-59 (F) 419 24-h recall 76 04 970 82
2009-2012 19 + 10 697 24-h recall 621 131

M: male; F: female.
1 Total sugars for Andorra reported as digestible sugars.

1 Canada variance reported as standard error (SE), not SD. Intakes for adults not split by sex, based on the first day recall, not usual intake.

§ Chile, Germany and New Zealand report median values.

' Greece n-values include older adults, but data are for age groups as reported.

' Hungary mono- and disaccharides added to foods, foodstuffs during production or preparation, and natural sugars in honey.
#x United States reports SEM.
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Table 7. Energy and sugar intake of older adults (65+ years)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year Age range (years) n Method MJ  SD g SD %E SD g SD %E SD g SD %E SD g SD %E SD
Andorrat 74 2004-2005 65-75 (M) 45  24-h recall 7.0 09 796 146 191 28
65-75 (F) 48 64 1.0 825 191 222 39
Australia®5:36) 2011-2012 71+ (M) 24-hrecall 82 101-8 19-8 453 85 529 10-0
71+ (F) 6-6 84-4 20-3 342 80 407 95
Austria®) 2012 65-80 (M) 76 3-drecord 80 00 80
65-80 (F) 100 70 90
Brazil®") 2008-2009 60+ (M) 1993 24-hrecall 77 25 52.0 340 110 60
60+ (F) 2328 65 21 460 300 12:0 60
Chile: 48 2010 65+ 906 24-h recall 429
65+ (M) 71
65+ (F) 55
Denmark(©0) 2011-2013 65-75 (M) 262 7-drecord 108 3-1 53.0 413 80 49
65-75 (F) 262 83 22 380 259 80 41
Estonia“® 2015 60-64 (M) 85 24-hrecall 8- 400
65-69 (M) 83 7-8 34.0
70-74 (M) 74 76 360
60-64 (F) 187 6-2 39-0
65-69 (F) 194 6-3 360
70-74 (F) 147 5.6 32.0
Finland(®4 2017 65-74 (M) 204  24-h recall 8-0 38-0 8-2
65-74 (F) 247 6-6 34-0 8-8
France!? 2014-2015 65-79 (M) 724  24-h recall 93 34 894 477
65-79 (F) 69 27 776 385
Germany®® 2005-2006 65-80 (M) 1165 24-hrecall 89 91
65-80 (F) 1331 6-8 113
Greece’() 1995-2000 65-74 (M) 24-h recall 92.1
65-74 (F) 86-7
Hungary®?) 2014 >65 (M) 372 3-drecord 81 6-0
>65 (F) 485 10-0 74
Iceland(®® 2010-2011 61-80 (M) 151 24-hrecall 87 28 800 440 350 310
61-80 (F) 167 67 20 740 320 51.0 24.0
India (rural)® 2011-2012 70-79 (M) 560 24-h recall 14.0 140
80+ (M) 180 124 110
70-79 (F) 571 125 16:.0
80+ (F) 192 119 100
India (urban)®4 2015-2016 70-79 (M) 486 24-h recall 172 160
80+ (M) 143 151 13.0
70-79 (F) 561 169 16-0
80+ (F) 207 165 12.0
Ireland®9.90) 2008-2010 65+ (M) 106 4-drecord 83 26 895 370 168 49 395 257 72 40 431 271 78 42
65+ (F) 120 65 16 834 358 196 54 353 241 77 43 395 258 88 45
Israel®" 2014-2015 65-74 (M) 24-hrecall 67 29 670 480 161 89
75-84 (M) 59 25 560 370 157 88
85+ (M) 52 21 590 400 185 106
65-74 (F) 55 24 62.0 380 178 7-8
75-84 (F) 48 19 500 300 169 78
85+ (F) 46 17 550 370 186 98
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Table 7. (Continued)

Energy Total sugars Added sugars Sucrose Free sugars
Country Assessment year Age range (years) n Method MJ  SD g SD %E SD g SD %E SD g SD %E SD g SD %E SD
Italy®?) 2005-2006 65+ (M) 202 3-drecord 96 23 816 350 133 50
65+ (F) 316 77 20 786 320 162 5.4
Lithuania(®2 2013-2014 65-75 300 24-h recall 6-7 511 132
Mexico#%) 2012 65+ (M) 237 SFFQ 71 878
65+ (F) 289 5.5¢ 71.5¢
Netherlands“® 2012-2016 71-79 (M) 260 24-h recall 91 99.0 190 491 8.0 554 9-0
71-79 (F) 257 74 88-0 206 389 85 44.2 98
New Zealand: € 2008-2009 71+ (M) 480 24-h recall 81 105-0 211 45.9 8-8 45.9 91 519 101
71+ (F) 585 6-1 84.0 233 32:2 84 335 9.7 36-8 99
Norway©3) 2010 60-70 (M) 217 24-hrecall 99 29 390 320 63 44
60-70 (F) 164 74 22 30-0 24.0 65 4.2
Portugal ™ 2015-2016 65-84 (M) 857 24-hrecall 83 723 15.6 209 4.0 22.6 4.4
65-84 (F) 790 6-3 719 19-9 191 52 23-3 62
Spain(!:72 2013 65-75 (M) 99 3-drecord 74 20 742 374 167 6-1 21-:3 152 4.8 31
65-75 (F) 107 62 15 718 306 198 69 201 147 54 37
UK(™3) 2014/15-2015/16 65-74 (M) 71 4drecord 77 17 620 343 11.8 58
75+ (M) 70 74 20 605 357 125 64
65-74 (F) 110 61 18 421 300 104 741
75+ (F) 84 56 15 377 201 104 49
United States'(5% 2017-2018 60-69 (M) 500 24-hrecall 103 03 1160 4.3
70+ (M) 428 90 02 111.0 4.0
60-69 (F) 479 75 03 90-0 70
70+ (F) 404 70 02 880 24

* M: male; F: female.

T Total sugars for Andorra reported as digestible sugars.

1 Chile, Mexico and New Zealand report median.

§ n-Values combined for 19-59 and 65-74 years for Greece.
I United States reports SEM.
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adolescents. The second outcome is that more data (both in
terms of quantity and harmonisation) are required to give a com-
plete picture of sugars intake globally. Caution is needed when
interpreting these dietary intake data across sugar types and
making inter-country comparisons, due to differences in the
dietary assessment methodologies, differences in the time peri-
ods in which dietary intake was assessed and differences in
national clustering of age groups. Future studies could examine
the feasibility of identifying and compensating for selected
under-reporting (which may be worse for sugar-sweetened
foods and beverages) by using biomarkers in a subset of the
population.

Interpretation and application of dietary sugar data
Challenges of data availability and quality

Whilst this review serves to update data on sugar intake from two
previous reviews, for some countries there have been no
updates since the time of the previous reviews, and hence these
earlier data are included here also. New data are, however, avail-
able and included for countries such as Andorra, Australia, Chile,
China, Estonia, Germany, Greece, India, Lithuania, Mexico, New
Zealand, Portugal, Slovenia and Switzerland, and updated data
are available for some age groups, including for Belgium,
Canada, Denmark, Finland, France, Germany, Ireland, Israel,
Netherlands, Norway, the UK and the United States.

Notwithstanding the addition of new data, the findings sug-
gest that relatively few countries globally provide any kind of
dietary data on sugar intake. The greatest amount of intake data
was available for adults, but even then, data were only available
for 29 countries; mostly in the European Union (EU) and greater
European region, Australia and New Zealand, the United States
and some of the Americas. Of note, there are 194 countries in the
world today® and 100 countries which have food-based dietary
guidelines®®. Significant gaps remain in examining sugars
intakes globally, mirroring gaps in dietary surveillance in
general0,

A notable difference between this 2020 review and previous
(1510 is the inclusion of available data for dietary free
sugar intake. This is in part due to newly available methods
and definitions to estimate free sugars in databases of food con-
sumption%h192 These new data allow comparisons against
nutrient goals for dietary sugars, which are typically based on
free sugars intake. In particular, the inclusion of these data high-
lights the challenges of meeting dietary recommendations for
free sugars, particularly at 5%E. For example, of the twenty-
seven surveys that provided an estimate for free sugars, only
one survey reported an estimate of mean intake below that value
(Spain, where older male adults reported sugars intakes of 4-8%
E). Understanding which food groups are the key contributors to
free sugars at each lifecycle stage will help to inform strategies to
reduce these intakes%®.

Nevertheless, there remain considerable challenges in esti-
mating dietary sugar intake data. Standard challenges exist relat-
ing to population sampling, selection bias and the assumptions
and uncertainties inherent to the dietary collection methods used
(24 h recall, food frequency

reviews
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questionnaires)'>1%®, Further, for sugars, obtaining reliable esti-
mates of added and free sugar consumption continues to be a
challenge for researchers. Despite the development of protocols
to estimate added/free sugar composition*t199 " detailed food
and composition data at brand level are necessary for these pur-
poses!>192 As part of EFSA’s ongoing assessment to provide sci-
entific advice on an tolerable upper intake level for sugars,
harmonised data on dietary sugars intake will be compared
for countries in the European region; however, challenges
remain for assuring valid comparisons in other global regions™®.

Application of dietary sugar data

For dietary intake researchers, data managers and risk assessors,
the need to survey and accurately quantify dietary sugars intake
remains a priority. However, it also remains problematic, given
the lack of global harmonisation of definitions, classifications
and recommendations and the lack of biomarkers to differentiate
between the dietary intake of different sugars types. Future sit-
uations that could overcome this lack of harmony, but that could
also offer objective biomarkers of intake and quantitative mea-
sures of the amounts of the various sugar forms present within
foods, would be welcome. However, where available, these
are currently only in their infancy and, indeed for biomarkers
at least, may be a futile effort10>-109),

For policy makers, current dietary sugar intake patterns are
needed for consistent longitudinal monitoring and may enforce
concerns and underline the importance of policy initiatives to
reduce population sugar and energy (calorie) intakes. To date,
there have been a variety of approaches undertaken by different
countries, ranging from education strategies, taxation policies on
single food types (e.g. taxes on sugar-sweetened beverages) to
more comprehensive initiatives affecting multiple food types
(e.g. UK initiatives targeting reformulation, portion size and alter-
ing consumer purchasing behaviour*, or indeed a mix of all
three101D) " Although there is some information to suggest that
such efforts may reduce purchase and, in some cases, intake, any
impact on outcomes other than absolute dietary intakes (e.g.
health outcomes such as obesity risk) remain unknown, despite
numerous modelling exercises™'?117_ A challenge remains in
balancing the need to have regular robust population dietary
assessments to underpin and evaluate policy with the costs
and logistics that accompany such surveillance programmes™?,

Food compositional data for sugars are also used on food
labels as applied by the food industry. The values on such labels
can be used to underpin estimates of dietary sugars intake by
researchers. For most countries, there is no mandatory labelling
of added or free sugars, and only total sugars is required to be
declared on the label, mainly due the current lack of a an
accepted analytical method for manufacturers to assess
added/free sugar content in foods/drinks. Exceptions include
the United States, where added sugars (g, % daily value) will
be included on the food label from 2021'®, and Mexico,
who have recently (2020) also updated their labelling guidelines
to include added sugars'’. Notwithstanding this, challenges
remain: for example, in the United States, single-ingredient sug-
ars such as syrups are treated differently with respect to labelling
requirements and are not labelled as added sugars unless added
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as an ingredient in other foods. Given such disparities, continued
challenges will remain when sourcing and applying food com-
position data to underpin estimates or modelling of dietary sug-
ars intake, particularly for foods which are either new to market
or have been recently reformulated for sugars. It is promising to
see a recently proposed method to quantify free sugars in foods
and beverages which, if workable, will be a valuable addition for
assessment of free sugars and will be useful in product develop-
ment and for public health bodies, industry and regulatory
agencies'?7,

A further challenge relates to consumer awareness and
understanding of the meaning of the terms ‘added’ or ‘free’ sug-
ars in the context of dietary guidance. As mentioned, globally,
food labels mostly only provide the interested consumer with
information on quantitative amounts of total sugars present.
Recent studies have suggested confusion in recognising dietary
sources of added or free sugars, with results reiterating the need
to have a readily understood term for sugars relating to label
information and to educate and inform consumers of
such2%:12D_with disconnection between dietary guidance and
food labelling regulations with respect to total/free/added sug-
ars, it will be a challenge for consumers to understand the rel-
evant sugar content of foods from the nutrition label.

Future directions and conclusion

With the role of dietary sugars under scrutiny, this review aimed
to provide a current picture of dietary guidance and actual sugar
intake worldwide. It shows that, globally, a minority of countries
provide any estimate of sugar intake. Further, intakes of the
sugar forms upon which the greatest emphasis is placed (free
and added sugars) generally exceed existing dietary guidelines
across all population groups and are highest in children and ado-
lescents and lowest for older adults Whilst individual studies sug-
gest some reductions in intakes of added sugars (%E) in children
and adolescents, this review suggests that there is a need for
more data to understand the complete picture. Furthermore, this
review suggests a greater need for harmonisation of terms and
for collaborative efforts to ensure that the most up-to-date food
composition data are used to underpin any estimates of intake or
modelling scenarios. Development and consensus on robust,
valid biomarkers which provide accurate measures of dietary
sugars intake, and preferably in a manner which is cost-effective,
non-invasive and quick, would be welcome. In the interim, con-
tinued focus on monitoring of both dietary intakes and the effi-
cacy of any public health initiatives remains paramount.
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