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Free sugar intake among children and
adolescents aged 1-17 years in Germany

Results of KiESEL and EsKiMo Il

Andrea Strallburg, Leonie Burgard, Gert B. M. Mensink, Almut Richter, Clarissa Spiegler, Anna-Kristin Brett-
schneider, Stefan Storcksdieck genannt Bonsmann, Regina Ensenauer, Thorsten Heuer

Abstract

Based on health risks, the WHO recommends a free sugar intake of less
than 10% of total energy intake (En%). Using data from the Children’s
Nutrition Survey to Record Food Consumption (KiESEL) and the Eating
Study as a KiGGS module in KiGGS Wave 2 (EsKiMo II), free sugar intake
in children and adolescents in Germany was analysed and main sources
of intake were identified. Food intake was assessed using food records
for 1-11-year-olds and diet-history-interviews for 12—17-year-olds. Free
sugar intake was calculated based on mono-/disaccharides using the
German Nutrient Database 3.02 and LEBTAB. In all age groups, the in-
take was above the WHO recommendation: 11.7 En% and 11.9 En% for
1-2-year-olds and between 16.7 En% and 18.8 En% for 3—17-year-olds.
Confectionary and fruit juices contributed most to free sugar intake, fol-
lowed by milk products in the younger and sugar-sweetened beverages
in the older age groups. The results show that measures to reduce sugar
intake should already start in early childhood.
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Introduction

A high sugar intake during childhood and ad-
olescence can shape dietary habits [1] and may
lead to an increased risk for health problems
such as obesity, cardiovascular diseases, and
dental caries up to adulthood [2, 3]. According
to the results of the German Health Interview
and Examination Survey for Children and Ad-
olescents (KiGGS = Studie zur Gesundheit von
Kindern und Jugendlichen in Deutschland) Wave
2, 15.4% of children and adolescents aged 3-17
years are affected by overweight and 5.9% by
obesity [4]. Childhood overweight or obesity
often persists into adolescence and adulthood
[5, 61.

According to EU Regulation No. 1169/2011
[7], the term “sugar” refers to “all monosac-
charides and disaccharides present in food,
but excludes polyols” and must be declared
on food packaging. However, this does not
consider the respective food matrix, which is
relevant from a nutritional perspective [8]. For
this reason, recommendations on sugar intake
refer to the amount of “free sugars”. Accord-
ing to the definition by the World Health Or-
ganization (WHO), these include mono- and
disaccharides added to food and beverages by
manufacturers, cooks, or consumers, as well
as sugars naturally present in honey, syrup,
fruit juices, and fruit juice concentrates [9].
For free sugar intake, there is a strong associ-
ation with adverse health effects such as obe-
sity and dental caries [9, 10].

Regardless of age, the WHO recommends re-
ducing the intake of free sugars to less than
10% of total energy intake (En%) (strong rec-
ommendation) [9]. This recommendation is
also supported by German professional as-
sociations [8]. Furthermore, the WHO made
a conditional recommendation to reduce the
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intake of free sugars to < 5 En%. For children
and adolescents aged 2-18 years, the Euro-
pean Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) also
recommends limiting the intake of free sugars
to < 5 En% [1].

As part of the National Reduction and In-
novation Strategy for Sugar, Fat and Salt in
Processed Food (NRI = Nationale Reduktions-
und Innovationsstrategie fiir Zucker, Fette und
Salz in Fertigprodukten) of the German Federal
Ministry of Agriculture, Food and Regional
Identity (BMLEH = Bundesministerium fiir
Landwirtschaft, Erndhrung und Heimat), sci-
entifically sound reduction targets for sugar,
fat, and salt in processed foods were developed
with the aim of reducing the burden of dis-
ease in the population [11, 12]. For the sci-
ence-based derivation of reduction targets, a
target group-specific analysis was necessary.
However, analyses of the free sugar intake
among children and adolescents in Germany
were only available from regional studies,
such as the DONALD study [13, 14]. There-
fore, the aim of this study was to present data
on the free sugar intake among children and
adolescents across the entire age range of 1-17
years in Germany based on the representative
nutrition surveys KiESEL and EsKiMo II, and
to identify the main sources of free sugar in-
take.

Methods

The analysis of free sugar intake is based on
data from two cross-sectional studies rep-
resentative for children and adolescents in
Germany. For children aged 1-2 and 3-5
years, the Children's Nutrition Survey to
Record Food Consumption (KiESEL = Kinder
Ernahrungsstudie zur Erfassung des Lebensmit-
telverzehrs), conducted by the Federal Institute
for Risk Assessment (BfR = Bundesinstitut
fiir Risikobewertung) from 2014 to 2017, was
used. For children aged 6-11-years and ado-
lescents aged 12-17-years, data of the Eating
Study as a KiGGS module (EsKiMo II = Er-
ndhrungsstudie als KiGGS Modul II), conducted
by the Robert Koch Institut (RKI) between
2015 and 2017, were used. Both studies are
modules of the German KiGGS Wave 2. The
study participants were randomly selected
from the KiGGS Wave 2 study sample. Analy-
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ses are based on data from 890 children aged 1-5 years and 2,543
children and adolescents aged 6-17 years. Detailed information on
KiESEL and EsKiMo 1II is published elsewhere [15-17].

Food consumption data for children aged 1-11 years are based on
weighed food records. These records were carried out by parents
or caregivers on three consecutive days and one independent day
(time interval: KiESEL 2—-16 weeks, EsKiMo II 2—13 weeks) [17, 18].
During a home visit, trained nutritionists explained the procedure.
Families received a kitchen scale and a pre-printed food record to fill
in and send back [16, 17]. For 12-17-year-old study participants,
diet history interviews were conducted using the software DISHES
(Dietary Interview Software for Health Examination Studies) [19].
DISHES was developed at the RKI and adapted for the age group of
the study [20]. The DISHES interviews refer to the four weeks prior
to the interview and were conducted during the home visit by trained
nutritionists, without the parents being present [16]. In both studies,
extensive plausibility checks were carried out after data collection and
in the case of discrepancies in the weighed food records, the families
were contacted for clarification. [15, 16].

To calculate the energy and nutrient intake, the German Nutrient
Database (BLS, version 3.02) was used [21]. In addition to the BLS,
the LEBTAB (LEBensmittelTABelle) data-base was used to consider
infant and young children”s foods as best as possible [22]. As the
BLS does not contain nutrient content data for free sugars, the
intake was calculated based on the intake of mono- and disac-
charides from the food groups that predominantly or exclusively
contain free sugars (¢ Table 1).

Applying the following formulas, the energy intake from free sugars
and the proportion of free sugars in total energy intake were calcu-
lated for each age and sex group:

(1) Energy intake from free sugars (kcal) = mono-/disaccharides (g)
of the food groups x 4.05 (kcal/g),

(2) Proportion of free sugars in total energy intake (%) = (Energy
intake from free sugars [kcall + mean energy intake [kcal] of the age
and sex group) X 100.

The energy intake used for the calculation is displayed in ¢ Table 2.
Lactose was not included in the calculation of mono and disaccha-
rides, as it is not considered as free sugar if naturally present in milk
and dairy products [1]. The method used to calculate free sugar in-
take is based on the calculation of free sugar intake in adults in the
NVS I [23]. As the proportions of free sugars relative to total energy
intake, were calculated using the mean energy intake for each age
and sex group, as shown above, statistical comparisons (e.g., be-
tween age groups) cannot be performed and dispersion parameters
cannot be reported.

The calculations were performed with SAS 9.4 (SAS Institute, Inc.,
Cary, NC, USA). Weighting factors were applied to calculate the
arithmetic mean for energy and mono-/disaccharide intake in
both studies [15, 16]. These factors account for deviations of the
KiESEL and EsKiMo II samples from the population structure in
terms of sex, age, nationality, regional aspects, parental educa-
tion, and family socioeconomic status. In addition, differences in
participation by season and type of school attended by the child
were taken into account for EsKiMo II. The benchmark for these
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Confectionary

sugar, syrup and honey, sweet spreads, muesli and fruit bars, sweets, fruit gums, chocolate,

confectionary containing chocolate, ice cream, beverage powders and granules

Fruit juices

Sugar-sweetened
beverages

Cakes
Milk products®

non-alcoholic beer, malt beer)

cakes, cookies, sweet pastries, waffles, pancakes

fruit and vegetable juices, fruit juice drinks, nectars, smoothies

sugar-sweetened soft drinks, isotonic drinks, other non-alcoholic drinks (e.g., iced tea,

milk, vanilla milk, kefir, buttermilk, soured milk, yoghurt, whey, cream, sour cream, créeme fraiche,

cream cheese and curd, rice pudding, semolina porridge as well as sweet sauces, puddings and
milk-based creams (all also with flavouring additives, cereals or fruit products)

Breakfast cereals muesli, cornflakes, sweetened breakfast cereals

Spices/sauces

sauces (ketchup, barbecue sauces), baking ingredients (e.g., baking flavors)

Tab. 1: Food groups considered for calculating free sugar intake? in KiESEL and EsKiMo Il (own presentation)

a according to the definition of the WHO [9]

b Lactose in milk is not considered a free sugar and was therefore not included in the calculation.

adjustments were population statistics from 2014,/2015 and the
distribution of educational qualifications according to the CAS-
MIN classification from the 2013 microcensus [24].

Results

In both study samples, girls and boys are represented in roughly
equal proportions within the respective age groups (¢ Table 2). The
sample sizes are approximately proportional to the age ranges cov-
ered. The mean daily energy intake was higher in boys than in girls
and increased with age.

The mean intake of free sugars was above the WHO recommenda-
tion of < 10 En% in all age groups (¢ Table 3 and ¢ Table 4). The
recommendation was exceeded particularly in the age groups from 3
years onwards, with figures between 16.7 En% and 18.8 En% (higher
values for boys than girls, more so for absolute consumption). Al-
though free sugar intake was lower in children aged 1-2-years, it
was also above the WHO recommendation (11.7 En% and 11.9 En%
for boys and girls, respectively).

If the ESPGHAN recommendation or the WHO conditional recom-
mendation of < 5 En% is applied, the intake of free sugars in the age
groups 3-5, 6-11, and 12-17 years was more than three times, and
in the age group 1-2 years more than twice as high as the maximum
recommended.

In all age groups, confectionary (3.2—6.3 En%)
and fruit juices (3.4-5.7 En%) made the largest
contribution to free sugar intake. From the age
of 3 years onwards, free sugars from these two
food groups combined already provided more
than 10 En%. Another main source were sweet-
ened milk products for 1-2- and 3-5-year-olds
(2.2-2.7 En%) and sugar-sweetened beverages
for 6-11- and 12-17-year-olds (2.3—4.3 En%).
The older the children were, the higher the con-
tribution of sugar-sweetened beverages to the
total free sugar intake was. In particular, chil-
dren aged 6-11 and 12-17 years consumed a
high proportion of free sugars (6.6-8.9 En%) in
liquid form (fruit juices and sugar-sweetened
beverages com-bined), with the highest share
found in 12-17-year-old boys.

Discussion

The results from KiESEL and EsKiMo II show
a free sugar intake in children and adoles-
cents in Germany that exceeds the recom-
mendations by the WHO [9] and the German

1-2 years 3-5 years?
n =354 n=536
Boys Girls Boys Girls
n 175 179 279 257
Percent,unweighted 49.4 50.6 52.1 47.9
weighted 51.6 48.4 51.4 48.6
Energy intake, kcal/day®? 995 (23) 921 (25) 1,307 (20) 1,190 (21)

Tab. 2: Description of the study samples (own presentation)

6—11 years 12-17 years
n=1,190 n=1,353
Boys Girls Boys Girls
606 584 626 727
50.9 49.1 46.3 53.7
51.2 48.8 51.4 48.6
1,720 (22) 1,516 (17) 2,423 (48) 1,870 (45)

2including 62 children who were already 6 years old at the time of data collection

b arithmetic mean (standard error), weighted data
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1-2 years (n = 354) 3-5 years (n = 536)
Boys (n = 175) Girls (n =179) Boys (n = 279) Girls (n = 257)
g/day® | kcal/day® g/day® | kcal/day® g/day® | kcal/day® g/day® | kcal/day®

Food group
Confectionary 7.8 31.7 3.2 8.5 34.3 3.7 18.0 72.7 5.6 17.1 69.3 5.8
Fruit juices 9.6 39.0 3.9 7.8 31.6 3.4 18.4 74.5 5.7 15.0 60.9 5.1
Sugar-sweet- 0.8 3.1 0.3 1.0 3.9 0.4 3.2 13.0 1.0 1.8 7.1 0.6
ened beverages
Cakes 4.0 16.2 1.6 3.3 13.2 1.4 7.2 29.2 2.2 4.6 18.5 1.6
Milk products 5.4 21.8 2.2 4.9 19.9 2.2 8.8 35.6 2.7 7.4 30.0 2.5
Breakfast 0.8 3.3 0.3 1.3 5.3 0.6 2.6 10.4 0.8 2.6 10.7 0.9
cereals
Spices/sauces 0.3 1.2 0.1 0.3 1.2 0.1 1.0 3.9 0.3 0.7 2.7 0.2
Free sugar 28.7 116.2 1.7 27.0 109.4 11.9 59.1 239.3 18.3 49.2 199.3 16.7

intake (total)

Tab. 3: Free sugar intake? in children aged 1-5 years (KiESEL) (own presentation)
2 according to the definition of the WHO [9], calculated with the German Nutrient Database (version 3.02) and LEBTAB on the basis of mono-/
disaccharides, lactose was not included in the calculation
b arithmetic mean
¢ based on the calculated mean total energy intake for the age group

6—11 years (n = 1,190) 12—17 years (n = 1,353)

Boys (n = 606) Girls (n = 584) Boys (n = 626) Girls (n =727)
g/day® | kcal/day® g/day® | kcal/day® g/day® | kcal/day® g/day® | kcal/day®

Food group
Confectionary  24.1 97.6 5.6 21.9 88.7 5.8 37.0 149.9 6.2 28.9 117.0 6.3
Fruit juices 19.5 79.0 4.6 16.0 64.8 4.3 27.2 110.2 4.5 20.1 81.4 4.4
Sugar-sweet- 11.9 48.2 2.8 8.6 34.8 23 25.8 104.5 4.3 15.2 61.6 3.3
ened beverages
Cakes 6.9 27.9 1.6 6.8 27.5 1.8 4.6 18.6 0.8 3.7 15.0 0.8
Milk products 7.6 30.8 1.8 6.8 27.5 1.8 13.7 55.5 2.3 9.6 38.9 2.1
Breakfast 3.2 13.0 0.7 2.0 8.1 0.5 2.8 1.3 0.5 1.4 5.7 0.3
cereals
Spices/sauces 1.2 4.9 0.3 0.9 3.6 0.2 1.3 53 0.2 0.9 3.6 0.2
Free sugar 74.4 301.3 17.4 63.0 255.2 16.8 112.4 455.2 18.8 79.8 323.2 17.3

intake (total)

Tab. 4: Free sugar intake? in children and adolescents aged 6—17 years (EsKiMo Il) (own presentation)
@ according to the definition of the WHO [9], calculated with the German Nutrient Database (version 3.02) and LEBTAB on the basis of
mono-/disaccharides, lactose was not included in the calculation
b arithmetic mean
¢ based on the calculated mean total energy intake for the age group

professional associations for obesity, diabetes  years, intakes were between 8 and 22 En%, with Germany (Es-
and nutrition [8] to reduce the free sugar in- KiMo I) and the Netherlands jointly ranking second highest in
take to < 10 En%. Even in young children, sugar intake.

the intake was almost 12 En%, and from The results show that for all age groups, confectionary, sug-
preschool age onwards it accounted for more ar-sweetened beverages, fruit juices, and sweetened milk products
than 16 En%. were the main sources of the excessive free sugar intake. Remark-
In a European comparison (data collection ably, alarge proportion of free sugars was consumed in liquid form
from 19 countries between 2003 and 2019), (drinks). Sugar-sweetened beverages contribute little to satiety or
the intake of free sugars among children and the intake of essential nutrients, yet they substantially increase
adolescents in Germany was at the upper end total energy intake, and, as a result, play a role in the development
of the range [10]: For the age group 10-14 of overweight and obesity [25, 26].
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According to current German food based dietary guidelines for chil-
dren and adolescents, the consumption of drinks and foods contain-
ing free sugars should be restricted from an early age. For example,
in the recommendations called the Optimized Mixed Diet, foods or
beverages high in sugar, such as soft drinks and confectionary,
are classified as unfavourable foods that should be eaten sparingly
[27]. Beverages without sugar, such as water or unsweetened tea,
should be preferred [8]. When sugar is consumed, it should pref-
erably be part of a main meal and in its natural form, such as
contained in milk, unsweetened dairy products, or fruit — not as in
sugar-sweetened beverages, fruit juices, or sweetened dairy prod-
ucts [1]. The discrepancy between desirable preventive intake levels
and children's actual food consumption is highlighted when trans-
lating tolerable upper limits for free sugars into concrete portions
of food. For instance, the ESPGHAN recommendation (< 5 En%) for
1-year-olds would already be reached with a small glass of orange
juice, for 3-year-olds with a small fruit yogurt, or for 6-year-olds
with a handful of gummy bears. Any further free sugar intake for
example in the form of sweet spreads, sauces, or other sweetened
products would lead to exceeding the recommendation.

Gender differences regarding a higher absolute consumption of
sugar-sweetened beverages by boys compared to girls are well
known [28-32]. One possible explanation could be a stronger in-
fluence of food advertising on boys than on girls: longer television
viewing times have been observed in boys [33], and boys may be
more receptive to advertising messages [34, 35]. At the same time,
girls tend to make healthier food choices than boys [36, 37]. How-
ever, when considering the proportion of free sugars in energy in-
take in KiESEL and Es-KiMo 1I, the differences between boys and
girls are only small, which is also reflected in the literature [29].
Between 2010/11 and 2022,/23, the DONALD study shows a de-
crease in the median intake of free sugars from 16.7 En% to 11.7
En% among participants aged 3-18 years [14]. Similarly, results
from KiGGS Wave 2 (2014-17) show that the proportion of chil-
dren and adolescents who consume sugar-sweetened beverages on a
daily basis has decreased compared with the KiGGS baseline survey
(2003-06) [30]. The authors of these studies see possible explana-
tions in the increased presence of the topic in politics and media
[14], and in an improvement in the availability of drinking water
as an alternative to sugar-sweetened beverages [30]. Even though
trends over time point in a positive direction, sugar consumption
in the DONALD study remains high and exceeded the recommenda-
tion of < 10 En% in all age groups and at all observed time points
[14].

According to the Scientific Advisory Board on Agricultural Policy,
Food and Consumer Health Protection (WBAE = Wissenschaftli-
cher Beirat fiir Agrarpolitik, Ernahrung und gesundheitlichen Ver-
braucherschutz), greater attention should be directed to the nu-
tritional environment in order to improve eating behaviour [38].
This gives structural prevention measures a higher importance.
Measures prominently discussed in the literature comprise reduc-
ing the availability of sugar-sweetened beverages in public facil-
ities, introducing a tax on sugary drinks [1, 39], and restricting
child-directed marketing of high-sugar foods, assessed using nu-
trient profile models [40, 41]. Measures to ensure a high-quality
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food offer at day-care centres and schools are
another important approach, since children
spend a considerable part of their day at these
facilities. Such measures are described in the
respective quality standards of the German
Nutrition Society [42, 43] and include recom-
mendations for installing easily accessible, free-
of-charge drinking water dispensers in schools.
The quality standards should be implemented
on a broad scale and are already mandatory in
some federal states of Germany. Analyses of
the KiESEL study show that sugar-sweetened
beverages and confectionary are predominantly
consumed outside of day-care centres (Max
Rubner-Institut [MRI], unpublished data).
However, day-care centres and schools can
create a basis for a healthy and sustainable diet
[44] with low sugar intake [42, 43] by taking
holistic approaches to nutritional education,
menu planning, and organization of meals.
Another approach is to reduce the sugar con-
tent of processed foods through reformulation.
In this regard, the results of the product moni-
toring carried out by the MRI show some pos-
itive trends in muesli and energy bars, sweet-
ened yoghurt products, and fruit-containing
sweetened beverages [45-47].

As a consequence of reducing sugar, an in-
creased use and thus higher consumption of
artificial sweeteners, especially in sweetened
beverages, might occur. It is important to note
though that a risk assessment, particularly of
the combined intake of different sweeteners,
cannot currently be made due to insufficient
data [48].

Strengths and limitations

KiESEL and EsKiMo II are currently the most
up to date representative nutrition surveys
for children and adolescents aged 1-17 years
in Germany. The weighed food records used
for children aged 1-11 years provide very de-
tailed information about the food consumed.
Further methodological strengths that ensure
high data quality include a personal instruc-
tion on how to fill out the weighed food re-
cords, as well as checks for completeness and
plausibility of the data. In addition, weight-
ing factors were applied to compensate for
deviations of the sample from the population
structure.
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As KiESEL and EsKiMo II were conducted be-
tween 2014 and 2017, subsequent develop-
ments cannot be reflected. The nutrient data-
base BLS currently does not contain specific
information on free sugars, but the calcula-
tion method used allows at least to estimate
an approximate intake of free sugars. A lim-
itation of the mean based calculation method
is that statistical comparisons cannot be made,
and measures of variability cannot be pro-
vided. A disadvantage of using weighed food
records is the high effort required from the
participating parents or caregivers. This might
have led to changes in consumption and re-
porting behaviour in the form of under eating
or under reporting, which is particularly ex-
pected for foods deemed as unfavourable [49].
An underestimation of sugar intake is there-
fore possible.

Conclusion

The results show that the intake of free sug-
ars among young children in Germany al-
ready exceeds the WHO recommendation,
and may thereby increase the risk of health
impairments. Therefore, measures to promote
a healthy diet should be introduced in early
childhood. The main focus regarding free
sugar intake should be on the consumption
of confectionary, sugar-sweetened beverages,
fruit juices, and sweetened milk products. As
dietary behaviour is largely determined by the
nutritional environment, structural preven-
tive measures targeting the food environment,
such as reducing the sugar content through
reformulation, should be prioritized.
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