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Abstract

Purpose Early feeding habits may have a significant
impact on later body composition and health. The knowl-
edge on dietary habits is, however, still limited for older
infants and toddlers. Therefore, we aimed to: (1) assess the
average daily energy and macronutrient intakes and to iden-
tify their major foods sources; (2) compare it to the nation-
ally and internationally recommended dietary intake (RDI).
Methods A food survey (January—February 2012) was
conducted in a cohort of healthy infants and toddlers,
stratified for age, gender, region, occupation and socio-eco-
nomic status of the mother and week and weekend days.
The national dietary software programme Nubel® was used
to analyse nutritional values.
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Results We included 92 (19.8 %) 6-to 12-month-olds,
200 (43.0 %) 13- to 24-month-olds and 173 (37.2 %) 25- to
36-month-olds in the analysis. Median energy intake was
15-20 % above the RDI of 79-82 kcal/kg/day. Nearly, all
children had a protein intake above the RDI, and for 156
(33.5 %), this was above the upper tolerable limit of 15 %
of total energy intake. The median fat intake increased with
increasing age and was slightly below the RDI. Mean water
and carbohydrate intake were in accordance with the RDI.
Fibre intake was below the RDI of 15 g/d for 93.1 % of the
oldest and 83.5 % of the middle age group (p < 0.01). Milk
is the most important source for energy en macronutrients
until the age of 2 years.

Conclusions Energy and especially protein intakes are
too high, while fat and fibre intakes are too low in Belgian
infants and toddlers.

Keywords Child - Energy intake - Food survey -
Macronutrient intake - Protein intake - Recommended
dietary intake

Introduction

During the first 2 years of life, children acquire gross and
fine motor skills which are required for self-feeding [1, 2].
Toddlers make a transition from a milk-dependent diet in
infancy to a more varied independent diet in toddlerhood.
Nutrition in late infancy and early toddlerhood may have a
significant impact on body composition and health in child-
hood [3-6] and adult life [7, 8].

A rising prevalence of childhood obesity has been
reported worldwide in the last decades [9—-11], and sev-
eral longitudinal cohort studies have linked the expo-
sure to risk factors in childhood with adverse outcome in
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adulthood [12, 13]. Weber et al. [14] showed that toddlers
with a very high protein intake (14 and 20 g protein/day at
3 and 6 months of age, respectively) have a greater risk of
becoming obese.

Prevention is the only feasible approach to control the
problem of over-nutrition in children and is best started
early in life. Survey data from the North American Feeding
Infants and Toddlers Study revealed that infants and tod-
dlers, 2- to 24-month-olds, are consuming too many calo-
ries: the reported caloric intakes in this survey exceeded
energy requirements by 20 % [15].

Since dietary habits can vary among different countries,
it is important to adapt prevention programmes to these
prevailing local differences. A thorough understanding of
national food consumption patterns of very young children
can help tailor these recommendations.

However, knowledge of feeding habits in older infants
and toddlers is still limited. Therefore, the objectives of this
research were as follows: (1) to gain detailed insight into
the macronutrient intake of 6- to 36-month-old infants and
toddlers in Belgium; (2) to compare the diet in our study
population to national feeding recommendations; and (3) to
identify the major food sources for energy, protein, carbo-
hydrates and fat in Belgian infants and toddlers.

Methods
Study population

A food survey was conducted between the 13 January
and the 27 February 2012 in a nationally stratified cross-
sectional study sample involving 500 Belgian mothers of
children aged 6 36-month-olds. Study participants were
recruited via an independent research marketing bureau
(Ipsos) via telephone. Participating parents were given a fee
of 7.5 €. In order to obtain representative samples, approxi-
mately 50 children were included per 3-month age group
(ten groups of 50 children). These age groups were also
stratified for gender, region (north/south), occupation and
socio-economic status of the mother (based on the category
of income) and day of the week for the diary completion.
Only healthy infants and toddlers, born at a full-term ges-
tational age, were included. The recruitment was done until
the number of 500 stratified children was reached. To avoid
missing data in the food diaries due to language difficulties,
we decided to only include non-immigrant families in our
study. The parents and caregivers did not receive specific
recommendations prior to our study, which reflected the
genuine daily food consumption of the children according
to the children’s and their parents’ choices.

Our study was approved by our local ethical commit-
tee and performed in accordance with the ethical standards
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laid down in the 1964 Declaration of Helsinki and its later
amendments. All caregivers gave verbal consent for partici-
pation in the study.

Collection and analysis of dietary intake data

Participating caregivers were asked to complete a nutri-
tional diary in which they registered all the food and drinks
consumed by their baby or toddler during a period of four
consecutive days. The caregivers were instructed to specify
all ingredients per eating moment. Detailed guidance notes,
including a quantity table with an overview of ingredients
along with their measurement unit (ml, gr, spoons, etc),
were provided for all caregivers and to the day care cen-
tres. Location (with parent, other family member/friend or
at day care), hour of the day and type of meal (breakfast,
lunch, in-between, etc) were also specified for each eating
moment.

Fourteen (2.8 %) of the 500 children in our population
were at least partially breastfed. In case of breastfeeding,
the estimated amount of mother milk was based on the
average daily amount of milk intake in the corresponding
age category. In case the child drank mother milk and any
other kind of milk, the amount of consumed milk was sub-
tracted from the estimated amount of mother milk.

The information gathered in these diaries was then
entered in the dietary software programme (Nubel®) to
analyse the nutritional value of the diet and the detailed
intake of the different nutrients. Nubel® is a Belgian non-
profit organisation responsible for the management of the
national food composition database (containing brand
names as well as product names) in Belgium, which started
to collect data from the food industry, food distribution and
scientific literature since 1985 onwards. The mean daily
energy and nutrient intakes for each child over the regis-
tration period were calculated and used for analysis. The
results were reported per age group: 6-month- to 1-year-
old, 1- to 2-year-old and 2- to 3-year-old children. We also
reported that the number of children had a registered intake
outside the norm, as determined by the Belgian recommen-
dations. These recommendations reflect the recommended
dietary intake (RDI), which is the average requirement
+2 SD for all nutrients and the average requirement for
energy intake [16]. All different food products were cate-
gorized by two researchers (KH and DL), including a reg-
istered dietician, into the following food categories: bread
and bread products, cereals, potatoes and potato products,
pasta and pasta products, ready-made dinners, fish, meat,
added fats and oils, cakes and sweets, fruit and vegetables,
cheese and milk products, milk, soft drinks, fruit juice,
water and soup and others.

Data on body length and weight were acquired using
orally reported values.
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Table 1 Population characteristics
6—-12 months n (%) 12-24 months n (%) 25-36 months n (%) p value
Gender 0.33
Boys 53 (57.6) 97 (48.5) 86 (49.7)
Girls 39 (42.4) 103 (51.5) 87 (50.3)
Region 0.76
North 58 (63.0) 126 (63.0) 103 (59.5)
South 34 (37.0) 74 (37.0) 70 (40.5)
SES mother 0.11
High 37 (40.2) 78 (39.0) 64 (37.0)
Upper middle 23 (25.0) 68 (34.0) 40 (23.1)
Lower middle 18 (19.6) 35 (17.5) 38 (22.0)
Low 14 (15.2) 19 (9.5) 31(17.9)
WFA z-score [mean (SD)] —0.16 (1.1) 0.16 (1.4) —0.26 (1.0) 0.06
HFA z-score [mean (SD)] —0.02 (1.4) 0.01 (1.1) 0.07 (1.2) 0.57
Days in day care [median (range)] 2 (1-5) 2 (1-5) 1(1-5) 0.01
Registration days
Week days [mean (SD)] 324 3(24) 324 0.14
Weekend days [mean (SD)] 1(0-2) 1 (0-2) 1(0-2) 0.17
First child 0.29
Yes 56 (60.9) 107 (53.5) 88 (50.9)
No 36 (39.1) 93 (46.5) 85 (49.1)
SES socio-economic status; WFA weight for age; HFA height for age
Calculation, statistical analysis and ethical statement Results

Weight for age (WFA) and height for age (HFA) data were
compared with the reference population described by Roe-
lants et al. [17] and translated into z-scores. Weight and
height were missing in one and three children, respectively.
Since only healthy children were included, z-scores >3 or
<—3 were considered as incorrect and thus removed for
weight (n = 34) and height (n = 59).

Because the RDI is sometimes expressed relative to
the body weight, children with unknown and/or incorrect
weight data (n = 35) were removed, leaving 465 infants
and toddlers for statistical analysis. For the calculation of
the major food sources for energy and the macronutrients,
the median contribution of each food category relative to
the total amount of energy and macronutrients over the reg-
istration period was used. A Chi-square test or a Fisher’s
exact test was performed to compare proportions between
groups. Since there was no significant difference in energy
intake in any of the age categories (p values ranging from
0.12 to 0.98), no corrections for the number of weekend
days were made in the analyses. The means and medians
of continuous variables were compared using a Student ¢
test or a Mann—Whitney U test, respectively. A p value of
<0.05 was considered significant. The SPSS v 22.0 (SPSS
Inc, Chicago I1l., USA) software was used.

Population characteristics

Our study sample consisted of 465 children and was divided
into three age categories: 92 (19.8 %) 6- to 12-month-olds,
200 (43.0 %) 13- to 24-month-olds and 173 (37.2 %) 25-
to 36-month-olds. As displayed in Table 1, there was no
significant difference in any of the investigated population
characteristics among different age categories, except for
a lower median amount of days in day care for the oldest
age category (1 day vs. 2 days in the lower age catego-
ries; p = 0.01). The children from the northern part of the
country also spent less time in day care than those from the
southern part (median (range) number of days 1 (1-5) vs.
2 (1-5), p < 0.01, respectively. The socio-economic sta-
tus (SES) of the mothers was not significantly different in
the three age categories, but there was a slight difference
in mean (SD) SES of mothers from the northern versus the
southern part of Belgium [2.3 (1.2) vs. 1.9 (1.0); mean dif-
ference (95 % CI) of 0.37 (0.2-0.6); p < 0.01, respectively].

Energy and macronutrient intakes
An overview of energy and macronutrient intakes is pro-

vided per age category in Table 2. Overall, 326 (70.1 %)
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children had an energy intake (E intake) above the RDI:
65 (70.7 %) of the 6- to 12-month-old, 152 (76.0 %) of
the 13- to 24-month-old and 109 (63.0 %) of the 25- to
36-month-old children. A significant difference (p = 0.04)
between both genders could only be observed in the 24- to
36-month-old children, although there was no difference in
the percentage of children with an E intake above the RDI
(p =0.10).

Median protein intake (P intake) in the youngest age
category was significantly lower than in the middle (boys:
p < 0.01, girls: p = 0.01) and oldest age category (boys:
p < 0.01, girls: p < 0.01). There was no significant gender
difference in any of the age categories (p values between
0.26 and 0.48). All except one (a 6-month-old boy) had a
P intake above the RDI, and for 156 (33.5 %) of the chil-
dren, the P intake was above the upper tolerable limit
(UL) of 15 % of total energy intake that was proposed
by ESPGHAN (although a slightly lower limit of 14 %
of total energy intake was found in earlier research) [18,
19]. The percentage of children with a P intake >UL was
significantly (p < 0.01) different among different age cat-
egories: 13 (14.1 %) of the children from the youngest, 67
(33.5 %) from the middle and 76 (43.9 %) from the old-
est age category. In the 13- to 24-month-old children, there
was a strong trend (p = 0.05) for a higher proportion of
boys (n = 39; 40.2 %) than girls (n = 28; 27.2 %) with a
P intake above the UL. The same difference could not be
seen among the youngest (p = 0.37) and oldest (p = 0.32)
children.

Median fat intake (F intake) increased significantly with
increasing age for boys and girls, although the F intake
expressed as a percentage of total energy consumption was
not significantly different between children from the middle
and oldest age category (boys: p = 0.05; girls: p = 0.45).
Significantly, more (p = 0.03) children aged >2 years had a
F intake below the RDI: 56 (32.4 %) versus 42 (21.0 %) of
the 1- to 2-year-olds and 20 (21.7 %) of the children aged
<1 years.

Mean daily carbohydrate intake (CH intake) was in
accordance with the RDI and decreased (expressed as a per-
centage of total energy intake) significantly with increasing
age category. The percentage of children with a CH intake
below the RDI increased, however, significantly (p < 0.01)
with increasing age categories: 19 (20.7 %) of the 6- to
12-month-olds, 96 (48.0 %) of the 13- to 24-month-olds
and 109 (63.0 %) of the 25- to 36-month-olds.

There was a significantly (p < 0.01) higher median
fibre intake (Fb intake) in 6- to 12-month-old boys than in
13- to 24-month-old boys. Significantly (p < 0.01), more
2- to 3-year-olds (n = 161; 93.1 %) than 1- to 2-year-olds
(n=167; 83.5 %) had a Fb intake below the RDI of 15 g/d.

Mean water intake was within the norms for all age
categories.

Major food sources of energy and macronutrients

The major food sources for energy and macronutrients are
shown in Fig. 1. We provided a more detailed overview
of the five most important food sources for each macro-
nutrient in Supplementary file 1. Energy came mainly
from: milk (41.3 % of total energy intake (TE intake)),
fruits and vegetables (17.9 % of TE) and cakes and
sweets (8.5 % of TE intake) in the youngest group; milk
(25.4 % of TE), cakes and sweets (14.1 % of TE intake)
and bread and bread products (10.3 %) in the middle age
group; and cakes and sweets (21.3 % of TE intake), milk
(16.8 % of TE intake) and meat (9.5 % of TE intake) in
the oldest group. Milk was the main energy source for
84 (91.3 %) of the 6- to 12-month-old children, for 126
(63.0 %) of the 13—24 month-olds and for 54 (31.2 %) of
the 25-36 month-olds.

The main sources for protein were as follows: milk
(33.0 % of total protein intake (TP intake)), meat (17.3 %
of TP intake) and fruits and vegetables (12.0 % of TP
intake) in the children <1 year old; milk (24.3 % of TP
intake), meat (22.7 % of TP intake) and bread and bread
products (9.4 % of TP intake) in the 1- to 2-year-old chil-
dren; and meat (26.9 % of TP intake), milk (21.7 % of TP
intake) and bread and bread products (8.1 % of TP intake)
in the 2- to 3-year-old children. For 68 (73.9 %) of the chil-
dren <1 year, 86 (43.0 %) of the 1- to 2-year-olds and 58
(33.5 %) of the 2- to 3-year-olds, milk intake was the larg-
est contributor of protein intake. Meat was the major pro-
tein source in 99 (57.2 %) of the oldest, 84 (42.0 %) of the
middle and 18 (19.6 %) of the youngest age group.

Total fat intake (TF intake) was mainly derived from:
milk (64.6 % of TF intake), added fats and oils (6.7 % of
TF intake) and cakes and sweets (5.5 % of TF intake) in
the youngest age group; milk (32.6 % of TF intake), cakes
and sweets (13.1 % of TF intake) and added fats and oils
(11.5 % of TF intake) in the middle age group; and cakes
and sweets (22.9 % of TF intake), meat (15.7 % of TF
intake) and added fats and oils (10.4 % of TF intake) in
the oldest age group. Milk was the main contributor of fat
intake for almost all (n = 86; 93.5 %) of the youngest chil-
dren, for 124 (62.0 %) of the children in the middle age
group and for 51 (29.5 %) of the oldest children.

The major food sources for carbohydrates were mainly
from: milk (32.6 % of total carbohydrate intake (TCH
intake)), fruits and vegetables (27.7 % of TCH intake)
and cakes and sweets (10.0 % of TCH intake) in the 6- to
12-month-olds; milk (21.7 % of TCH intake), fruits and
vegetables (16.4 % of TCH intake) and cakes and sweets
(16.1 % of TCH intake) in the 13- to 24-month-olds; and
cakes and sweets (23.1 % of TCH intake), milk (14.2 % of
TCH intake) and bread and bread products (12.5 % of TCH
intake) in the 25- to 36-month-olds. Carbohydrates were
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Fig. 1 Major food sources for energy and macronutrient intakes

derived mainly from milk for 52 (56.5 %) of the young-
est children, 77 (38.5 %) of the 1- to 2-year-olds and 37
(21.4 %) of the oldest children.

Total fibre intake (total Fb intake) was mainly derived
from fruits and vegetables for all age categories (55.3, 45.8
and 36.0 % of total Fb intake in the youngest, middle and
oldest children, respectively), followed by potatoes and
potato products (18.0, 13.8 and 12.9 % of total Fb intake
in the youngest, middle and oldest children respectively).
Fruits and vegetables were the major Fb sources for 92.4 %
of the 6- to 12-month-olds, 79.5 % of the 13- to 24-month-
olds and 69.9 % of the 25- to 36-month-olds.

Discussion
This is the first study on dietary intake of infants and young
toddlers in Belgium, and one of the few in this age group.

We have shown that almost three quarters of the children
had an energy intake above the RDI and that, especially in
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the 1-2 year-olds, there was a high median daily energy
intake. Protein intake was above the RDI for all except one
child, and for one-third, it was above the safe UL 15 % of
total energy intake [19]. The median fat intake increased
with increasing age and was slightly below the RDI. Mean
water and carbohydrate intake were in accordance with the
RDI. Fibre intake was too low for a large majority of the
children. Milk is the most important source for energy and
macronutrients until the age of 2 years. For older toddlers,
the importance of cakes and sweets increases significantly
for the provision of energy and macronutrients.

The results show that only one-third of the infants and
toddlers in our population ingest energy amounts within
the RDI, which is equal to the estimated average intake in
the case of energy. These results are comparable with the
few other comparable European studies investigating the
diet of infants and toddlers [20-23]. Mean energy intake
in the Finnish study, based on a three-day food record,
was between 907 and 1134 kcal/d in the 1- to 2-year-
olds (1104 kcal/d in our study) and between 1134 and
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Table 3 Dietary reference intake for energy and protein in different countries
Nutrient Age (y) Belgium [16] Holland UK [28, 48] WHO [25, 30] EU [27, 33]
[29]
8 ? 3 ? 8 ? 3 ? s} ?

Energy* (kcal/kg/d) <1 79-81 78-81 83 83 78-81 78-82 79-81 78-79 76-79 75-77

12 81-82 79-80 85 83 79-82 79 81-82 79-80 79-84 78-81

>2 80-82 80-81 8 83 81-82 78-81 84 81 79-84 76-83
Protein (g/kg/d) <1 1.31 1.31 12 12 135gd 135gd 1.31 1.31 1.31 1.31

1-2 1.03-1.14 1.03-1.14 09 09 145g/d 145gd 1.03-1.14 1.03-1.14 1.03-1.14 1.03-1.14

>2 0.97 0.97 09 09 145g/d 145gd 097 0.97 0.97 0.97

* Estimated average requirement

1244 kcal/d in the 2- to 3-year-olds (1227 kcal/d in our
study) [20]. The mean energy intake was slightly higher in
a recent Dutch cohort of 2- to 3-year-olds, based on dietary
recall data (1315-1383 kcal/d) [23]. Even though the mean
daily energy intake of our oldest toddler group is compara-
ble to the MEE of the 2.5- to 4-year-old girls in the Flem-
ish study of Huybrechts and De Henauw (96.7 kcal/kg/d)
and even lower for our male toddler population (107.7 vs.
88.8 kcal/kg/d), their conclusions differ greatly from ours:
they reported that the mean energy intake of this age group
approached the recommended energy intake [24]. Their
data were compared, however, with the previous edition of
the Belgian food recommendations. The RDI for energy in
different European countries is presented in Table 3. The
current Belgian recommendations are the same as the most
recent WHO guidelines [16, 25], which are up to 20 %
lower than those published in 1985 [25, 26]. The differ-
ence is mainly due to the fact that the older guidelines were
based solely on observed intakes of healthy children grow-
ing normally, whereas the current recommendations were
derived using a factorial method, based on resting energy
expenditure multiplied with the physical activity level. In
infants, total energy expenditure was estimated by a regres-
sion equation based on doubly labelled water data, plus the
energy needs for growth. A similar strategy has been used
recently in the European guidelines [27] and other recent
European recommendations [28, 29].

Protein intake was above the RDI for nearly all chil-
dren. The RDI for protein (presented for different insti-
tutions in Table 3) has decreased with time. In 1985, the
WHO recommended an RDI that was 20-25 % higher
than the current recommendations [26, 30]. The current
WHO recommendation for a safe level of protein intake
is based on the factorial method, in which the mean die-
tary requirement (the amount needed for maintenance plus
the dietary requirement for growth) is summed with 1.96
times the standard deviation. The Dutch guidelines do men-
tion not only an RDI, but also an UL for protein intake:
based on studies reporting no adverse effect on health in

adults consuming protein contents as high as 25 % of total
energy intake [31, 32], the Committee has decided that
there should be a gradual increase in the UL for different
age groups. An UL of 15 % of total energy intake was set
for infants from 6 to 11 months and 20 % for children in
the 1-3 year age group [29]. More recently, Agostoni et al.
[18, 19] found that high protein intake in 8- to 24-month-
old children was associated with later overweight, whereas
this association was not seen with dietary protein intakes
below 14 % of total energy, which led ESPGHAN to con-
clude that a protein intake of 15 % of total energy can be
considered as the UL. These data were, however, consid-
ered insufficient to adopt this UL in the most recent Euro-
pean guidelines [33]. Nonetheless, the mean daily protein
intake that has been reported for other European countries
has been consentingly high and flirts with the UL: Finn-
ish one- to three-year-olds had an average protein intake
of 15.3-16.3 % of total energy intake [20]; for Greek 1- to
5-year-old children, the protein intake was even reported to
be as high as 17.1 % of total energy intake [21]. An Italian
study of children until the age of 3 reported a mean pro-
tein intake of 14.7 % [22], whereas Dutch 2- to 3-year-olds
seem to have a slightly lower intake (13 %) [23].

Fat intake in our population was 5-20 % below the RDI,
which is in accordance with data from the Netherlands
(mean fat intake 18 % below the RDI), Finland and Bel-
gium (both 15 % below the RDI) and Ireland (7 % below
the RDI) [20, 23, 24, 34], whereas mean fat intake in Italy
and Greece has been reported to be within the norms [21,
22]. The low fibre intake is in accordance with reported
low intakes in other European countries (mean European
intakes varying between 7.6 and 13 g/day) [20, 22-24, 34].

An import finding of our study was that milk remained
the major source for energy and all investigated macronu-
trients until the age of 2 years. After this age, cakes and
sweets gain importance in providing energy, protein and
fat. Our findings are confirmed by the results of a recent
study of 24-hour recalls in 3022 American infants and
toddlers 4-24 months of age, which showed that infant
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formula (especially in the youngest children) and milk
(especially in the oldest children) are the major contributors
of energy and most nutrients in the diets of these children
[35]. The same findings are reported in the Irish National
Preschool Nutrition Survey: whereas milk provided 28.5 %
of total energy in the 1-year-olds, it decreased to 13.1 % in
the 3-year-olds. The 4-year-old children on the other hand
gathered 12.5 % of their energy intake from cakes, pastries,
biscuits, desserts, sweets, etc. [34].

Our results show that the diet that is presently consumed
by infants and toddlers in Belgium does not meet the nutri-
tional requirements. The current pandemic of obesity in
mind seems only sensible to steer feeding habits towards a
healthy direction from early on in life. For instance, protein
intake at 1 year of age has been associated with overweight
at 5 years [36], and lowering the protein content in infant
formula has been shown to reduce the body mass index and
obesity risk at school age [14]. Recently, a Belgian consen-
sus statement on GUM milks has been published, stating
that altering milk intake behaviour in 12- to 36-month-old
children can be part of a more global approach when try-
ing to change feeding habits [37]. Two recent studies have
shown that the protein intake was lower in GUM-consum-
ing 1- to 2-year-olds than in non-GUM-consuming children
[38, 39]. Walton and Flynn also reported a significantly
higher fibre intake in the GUM group [39]. The cheapest
and likely best solution would be to encourage mothers to
prolong the duration of breast feeding along with appropri-
ate complementary food, as only 2.8 % of the children in
our population were still breastfed. Prolonged breastfeed-
ing would decrease energy and protein intakes in com-
parison with non-breastfed infants. A recent Italian cohort
study demonstrated that 6-month-olds that were still breast-
fed had a significantly lower caloric and protein intake than
non-breastfed infants [40]. Although it remains important
to have an understanding of individual macro- and micro-
nutrient intakes, reference intakes reflect the current knowl-
edge and have been shown to change substantial from one
edition to the next. Practical guidelines that focus on eating
patterns (which have been shown to correlate with nutrient
intakes [41]) of toddlers might therefore be a more sensible
approach when providing recommendations to caregivers.
There is some data that suggest a beneficial effect of lower-
ing the protein quantity in infant formula on the occurrence
of overweight later on in childhood [14]. More similar
intervention studies are needed to investigate the effect of
increasing the fibre intake (e.g. via fibre-enriched formula
feeding or increasing the consumption of fruits and vege-
tables) or decreasing energy intake through a limitation of
the cakes and sweets intake.

The strengths of this study are that it was designed to
form a representative image of the daily dietary habits of
healthy Belgian infants and toddlers, as our population
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was stratified for age, gender, region, occupation and
socio-economic status of the mother. The technique of die-
tary records that we used provided us with more detailed
data in comparison with studies that used food frequency
questionnaires or 24-hour dietary recall for data collec-
tion. Although a ‘desirability bias’ is still possible with
self-administered dietary records, there is no recall bias as
opposed to 24-hour dietary recall [42]. Secondly, our study
assessed the available data in two ways: it not only provides
insight on how recommendations for energy and macronu-
trient intakes are being followed, but also provides impor-
tant information on the food groups from which energy and
macronutrients are derived. This can help tailor information
campaigns on nutritional habits of infants and toddlers.

This study also has some limitations. First, the fact that
we included only non-immigrant families in our study pop-
ulation may lead to a bias in our results when we want to
generalize our findings for the entire Belgian population.
Studies in other European countries suggest that this would
likely lead to underestimation of the inadequate feeding
habits in toddlers of minority cultures [43, 44], although
a lower protein intake was found in toddlers of Pakistani
immigrant families in Italy [45]. Second, parent-reported
values were used for the weight and height data. We are,
however, confident that in this age range, the bias is mini-
mal. This believe is strengthened by recent reports compar-
ing parents’ reported height and weight data with measured
data which have indicated that the bias in reported weight
values is larger among older than younger children [46,
47].

In conclusion, the diet that is presently consumed by
infants and toddlers in Belgium does not meet the nutri-
tional requirements. Energy and especially protein intakes
are far too high, whereas the intake of fibre and dietary
fats is too low. Milk is the main contributor of energy and
macronutrients until the age of 2 years, whereafter the
importance of cakes and sweets increases in energy and
macronutrient supply increases. Stimulating mothers to
continue breastfeeding after the introduction of comple-
mentary feeding might be beneficial in lowering the energy
and protein intakes in infants and toddlers. When breast-
feeding is no longer possible in older children, tailored
nutritional advice is needed for adherence to the nutritional
recommendations.
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