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                      Several behavioral and dietary patterns
                                    associated with childhood obesity are
                      now recognized to begin in infancy

 Key insights
The Feeding Infants and Toddlers Study (FITS) is a long-term, 
comprehensive dietary survey that describes the feeding prac-
tices, nutrient intake and food consumption patterns of infants 
and young children in the US. The findings of this study under-
score the higher than recommended intake of calories, protein, 
and saturated fats during infancy and the toddler years. These 
early dietary patterns not only mimic those of the family, but 
also set the path for suboptimal eating habits throughout later 
childhood and adolescence. 

 Current knowledge
One of the main goals of the FITS was to identify the dietary 
factors associated with early childhood overweight. Analysis of 
the data revealed several key findings. First, the average energy 
intake of young children was consistently greater than their es-
timated needs. Second, although the initiation of breastfeeding 
was acceptable, there was a significant decline in the duration 
of breastfeeding at 6 months and 1 year of age. Contrary to the 
recommendations of the American Academy of Pediatrics, 17% 
of infants younger than 1 year were fed cow’s milk. Finally, the 
early introduction of solid foods, low consumption of fruits and 
vegetables, and high intake of sweetened food and beverages 
are important contributing factors to the prevalence of child-
hood obesity.  

 Practical implications
One means of improving diet quality is to replace energy-dense 
foods with fruits and vegetables. Between the ages of 9–18 
months, an infant experiences major transitions in the diet. By 
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Results from the 2008 Feeding Infants and Toddlers Study (FITS) data 
indicate that the average energy intake of young children was consis-
tently greater than their estimated needs. For further details, please re-
fer to the article.
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the age of 2 years, the dietary patterns established during this pe-
riod are set for life. The first 2 years therefore provide parents and 
caregivers with a critical window of opportunity in which to lay 
the foundation for healthy eating habits, improving the health of 
the next generation, and curbing the epidemic of obesity.

 Recommended reading 
Briefel RR, Kalb LM, Condon E, et al: The Feeding Infants and 
Toddlers Study 2008: study design and methods. J Am Diet As-
soc 2010;110:S16–S26.
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and their weaning diet often includes low intakes of fruits 
and vegetables, with high starchy, rather than green or yel-
low, vegetables. Early introduction of solids, use of cow’s 
milk prior to 1 year of age, and high juice intake in the first 2 
years – all less desirable diet practices – are improving, but 
are still prevalent. More preschoolers are likely to get sweets 
or sweetened beverages than a serving of fruit or a vegeta-
ble on a given day. These food intake patterns mimic the 
adult American diet and are associated with an increased risk 
of obesity in childhood and later life. But more importantly, 
these patterns appear to be set as early as 18 months of age, 
and by 20 months of age, they mimic the adult diet. Despite 
increase in total energy intake, and greater variety of foods, 
the basic characteristics of macronutrient intake distribution 
and food group contribution of energy to the diet before 2 
years of age remain remarkably stable and similar to the fam-
ily table. Obesity prevention needs to include specific tar-
gets in terms of breastfeeding and adequate formula feed-
ing, as well as appropriate introduction of weaning foods 
with goals of changing the inadequate patterns document-
ed in the FITS. These interventions will also require address-
ing parent and caregiver behaviors, including attending to 
hunger satiety cues (responsive feeding), and shaping early 
food preferences. This needs to be done starting at birth, in 
the first months of life. Early intervention offers a unique and 
potentially efficacious opportunity to shape the future di-
etary patterns of the next generation. 

 Copyright © 2013 S. Karger AG, Basel 

 Key Messages 

 • Caloric intake during infancy and toddler years 
appears excessive in young children in the US, 
beginning before 4 months of age. 

 • Major changes in the diet happen during 9–18 months 
and dietary patterns are set by 2 years of life. 

 • As children begin eating from the family table, their 
diets begin to mirror some of the unhealthy eating 
patterns often seen in older children and adults. 

 • The first 2 years of life are a critical time period where 
parents can and should intervene to establish healthy 
patterns that may well last a lifetime and could help 
curb the obesity trend. 

 Key Words 
 Infant · Diet · Dietary intake · Overweight · Obesity · 
Breastfeeding 

 Abstract 
 The latest exhaustive survey of dietary patterns in infants 
from the Feeding Infants and Toddlers Study (FITS) in North 
America documents and quantifies current trends in infant 
feeding. These include higher than generally recommended 
energy, protein, and saturated fat intakes. The majority of 
infants are bottle fed at some point in their first year of life, 
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 Introduction 
 The prevalence of childhood overweight has reached 

epidemic proportions worldwide  [1] . Children are be-
coming affected with excess weight at young ages, and 
although socioeconomic and racial disparities exist, over-
weight and obesity rates for even the youngest popula-
tions are alarming and contribute to long-term health 
and economic hardships  [2] . The United States National 
Health and Nutrition Examination Survey from 2009 to 
2010  [3]  identified that 9.7% of 0- to 2-year-olds reached 
 ≥ 95th percentile weight for recumbent length (diagnostic 
of an ‘obese’ categorization) and 12.1% of children aged 
2–5 years met the obesity criteria, defined as a body mass 
index (BMI)  ≥ 95th percentile. Although data for over-
weight (identified by  ≥ 85th percentile of BMI for age) are 
not available from this recent nationally representative 
study for children less than age 2 years, 26.7% of 2- to 
5-year-olds were overweight, an increase in prevalence of 
21.2% in 2007–2008  [4] .

  Childhood obesity has long been known as a strong 
predictor of adult obesity  [5] , and recent data indicate 
that the tracking of weight begins early in a child’s life. 
Infant adiposity or increased BMI, as early as 2 weeks of 
age  [6] , through 24 months of age  [7–9] , has been associ-
ated with a significantly increased risk of overweight dur-
ing toddler or preschool age years. Children who were 
obese at 9 or 24 months were 3 times more likely to retain 
an unfavorable obese weight at age 4, compared to non-
obese children measured during their first 2 years of life. 
In contrast, children with a normal weight status at 9 
months, who remained at a normal weight at 2 years, were 
much more likely to have a normal weight at age 4 (84.8%) 
than to become overweight (8.9%), or obese (6.3%)  [7] . 
Attention to weight status in the first years of life may be 
the most critical time for overweight prevention.

  Antecedents of early childhood obesity are clearly 
multifactorial, and associations of varying strength have 
been documented for genetic, biologic, dietary, environ-
mental, social, and behavioral factors. Multiple potential-
ly modifiable dietary and parent feeding practices have 
been demonstrated to correlate with weight status in chil-
dren, even those as young as infant age  [10] . Feeding 
choices, such as breastfeeding, along with a healthy diet 
quality and appropriate quantity during the first few years 
of life are paramount in setting the stage for establishing 
food intake patterns that could halt the obesity epidemic 
and provide opportunity for healthy growth. Recognition 
that food preferences and intake patterns emerge prior to 
24 months of age, and tend to track through the first few 
years of life, offers opportunities for health care practitio-

ners to intervene and provide direction for policy makers 
to consider. The Feeding Infants and Toddlers Study 
(FITS) is one of the most comprehensive dietary intake 
surveys that describes the infant feeding practices, nutri-
ent intakes, and food consumption patterns of infants 
and young children living in the US. FITS surveys have 
been conducted in 2002 and 2008. It is the aim of this pa-
per to use FITS data to describe what is known about the 
early dietary intake of infants and young children, with a 
focus on dietary factors associated with early childhood 
overweight, during the first 24 months of life and through 
the toddler age.

  Methods 
 The FITS is a cross-sectional dietary intake survey of a nation-

al random sample of parents and caregivers of infants and young 
children living in the US. The FITS was designed to obtain infor-
mation on the diets and feeding practices of US infants, toddlers, 
and preschoolers from birth to 47 months, i.e. up to age 4 years. 
The FITS 2008 consisted of up to three telephone interviews be-
tween June 2008 and January 2009. A recruitment interview to col-
lect household and child characteristics, and a dietary interview 
using a 24-hour dietary recall and questions on breastfeeding, the 
introduction of foods, and dietary supplement use on the recall day 
(n = 3,273), were utilized. Details of the design, dietary data collec-
tion, analysis methods, and study limitations have been described 
elsewhere  [11] . Some data are compared to the FITS 2002 data, 
which used a similar methodology described by Devaney et al.  [12] . 
Information about total energy intake, intake distribution of mac-
ronutrients, breastfeeding, and food consumption patterns are 
provided below.

611 

854

1,141
1,260

1,355 

528  
697 

897 

1,096 
1,284

0

200

400

600

800

1,000

1,200

1,400

1,600

0–5  6–11 12–23 24–35 36–47

Usual energy intake EER

M
ea

n 
en

er
gy

 (k
ca

l/d
ay

)
 

Age (months)

  Fig. 1.  Mean energy intake (kcal/day) of children aged 0–47 months 
from the FITS 2008 and EER estimated from Center for Disease 
Control and Prevention growth charts using median body weights 
(adapted from Butte et al.  [14]  and Kuczmarski et al.  [13] ). 
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  Energy Intake and Macronutrient Distribution 
 Compared to estimated energy requirements (EER), 

based on Center for Disease Control and Prevention 
median weights and heights of US children  [13] , results 
from the 2008 FITS data indicated that average energy 
intakes were consistently in excess of estimated needs 
( fig. 1 ). For example, the mean energy intake of infants 
<6 months of age was approximately 14% greater (83 
kcal/day) than estimated needs; from 6 to 11 months, 
the energy differential between actual intake and EER 
rose to 157 kcal/day (18.4%), and at 1–2 years of age, 
children on a given study day were consuming an ad-
ditional 244 kcal (21.4%), relative to EER. Discrepancies 
between the EER and reported energy intake may reflect 
various factors  [14] ; nevertheless, caloric content of in-
fants’ and toddlers’ diets is 
likely contributing, in some 
degree, to the prevalence of 
overweight and obesity in 
young children.

  Small variations in intake 
in early infancy can make a 
big difference. Assuming en-
ergy intake from the FITS compared to the EER for ages 
0–5 months, and applying the first law of thermody-
namics in its simplest form, after 6 weeks of 83 addi-
tional kcal/day, an estimated 0.45 kg excess weight gain 
would be possible, and after only 6 months, an addi-
tional 2.0 kg of weight could be predicted. Utilizing an 
average weight of 8.2 kg for a 6-month-old infant boy, 
the weight differential of 2.0 kg corresponds to the dif-

ference between a weight for age between the 50th and 
the 95th percentile.

  Holding energy intake constant, there is a dearth of 
literature comparing young children’s macronutrient 
distribution to weight gain. It has been hypothesized that 
the observed higher growth rates among formula-fed 
versus breastfed infants may be related to higher protein 
intake  [15] , which was suggested to contribute to an en-
hanced release of growth-promoting hormones  [16] . In 
a double-blind, randomized controlled trial, growth 
measures were followed for 2 years among infants fed 
lower- and higher-protein formulas in the first year of life 
 [17, 18] . Small, but statistically significant higher mea-
sures of growth were reported among infants fed the 
higher-protein formulas. It is unclear whether the effects 
of protein intake per se persist and are related to a risk of 
obesity later in life  [19] ; nevertheless, judiciously lower-
ing protein intake in formula-fed infants, closer to that 
of breastfed infants, seems a reasonable potential ap-
proach.

  Agostoni et al.  [20]  suggested that when dietary pro-
tein approximates 16% of total energy intake in 12- to 
24-month-old children, an association with later over-
weight is more likely than when the percentage of energy 
from protein is <15% of total calories. The percentage of 
energy from protein at 1–2 years of age has been posi-
tively associated with BMI at 5 years of age, and nega-
tively associated with age of adiposity rebound in young 
children  [21, 22] , a reported risk factor for later obesity 
 [23] .

  It is unclear whether protein intake during the transi-
tion to the family diet is a critical point for overweight risk 
among young children. The FITS data showed that mean 
protein intake sharply increased from approximately 

8–10% of calories from birth 
to 11 months, to 15% of en-
ergy at 1 year ( fig. 2 ). More-
over, the mean percentage of 
energy from protein remained 
at 15–16% through toddler-
hood to age 4 years. It is note-
worthy that as US infants ad-

vance their diet from breast milk (approximately 7% of 
calories from protein in mature milk)  [24]  or infant for-
mula (approximately 8% of calories from protein) to 
whole cow’s milk (approximately 20% of energy from 
protein for 3.7% fat milk)  [25]  at 12 months of age, a con-
comitant increase in total energy from protein is seen. 
Thus, it appears the switch to cow’s milk from breast milk 
or formula is a major indicator of protein intake among 

Judiciously lowering protein intake 
in formula-fed infants, closer to that of 
breastfed infants, seems a reasonable 

potential approach.

0–5  6–11 12–23 24–35 36–47
Age (months)

8 10 
15 16 15

43

54 53 56 55
50

38
33 30 31

22
16 14 12 12

0

20

40

60

80

100
Protein Carbohydrate Fat Saturated fat

M
ea

n 
to

ta
l e

ne
rg

y 
(%

)

  Fig. 2.  Mean intake of protein, carbohydrate, total fat, and satu-
rated fat as a percentage of total energy of children aged 0–47 
months from the FITS 2008 (adapted from Butte et al.  [14] ). 
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young children aged 1–3 years (see discussion on milk, 
below).

  Beginning at 1 year of age, overall, the percentage of 
macronutrient distribution is in line with the percent en-
ergy recommendation by the Institutes of Medicine; how-
ever, mean saturated fat intake at 2 years of age was ele-
vated to 12% compared to the 10% recommended by the 
Dietary Guidelines for Americans  [26] . Since patterns for 
macronutrient intake emerge at approximately 12 months 
and begin to track with relatively minor changes from age 
1–4 years, just prior to 1 year of age may be an optimal 
time to adopt patterns of energy intake consistent with 
healthy growth. By replacing more energy-dense foods 
with foods such as fruits and vegetables, which are gener-
ally high in fiber and low in protein, typically devoid of 
saturated fat and also relatively low in calories, diet qual-
ity will naturally improve. Such an alteration in macronu-
trient contribution and energy intake may be an effective 
approach to decreasing early childhood risk of over-
weight.

  Transitions in Food Consumption Patterns 
 Breastfeeding 
 Several observational studies, meta-analyses, and sys-

tematic reviews have examined the role of breastfeeding 
in relation to childhood and adulthood obesity  [27–29] . 
Although some earlier results are inconsistent, the vast 
majority of studies showed some protective role of breast-
feeding from risk of obesity, and more recent trials have 
reported that breastfeeding duration and/or exclusivity 
has been inversely associated with rate of weight gain or 
weight measures during infancy, adiposity or risk of over-
weight and obesity in toddler and preschool-age children 
 [30, 31] . Despite the well-documented health benefits to 
mothers and infants, rates of breastfeeding, particularly 
exclusive breastfeeding, are discouragingly low.

  The FITS data from 2002 and 2008 indicated some 
positive trends between these years in the incidence and 
duration of breastfeeding among US women ( fig.  3 ). 
However, in 2008, although nearly 80% of infants initi-
ated (any) breastfeeding, only 49.4% were still breast fed 
at 6 months, and far less (24.2%) were provided breast 
milk at 12 months of age  [32] . Data from the 2008 survey 
demonstrated that although initiation rates of breast-
feeding were acceptable toward the 2020 US Govern-
ment’s Healthy People Objective of 82%, there was a 
frank disparity between the duration goal of 61% breast-
feeding prevalence at 6 months of age, and 34% at 1 year 
 [33] .

  The mechanisms by which breastfeeding could de-
crease the risk of overweight or obesity remain unclear, 
but it has been suggested that breastfed infants develop a 
feeding style that allows a stronger self-regulation of in-
take compared to when they are bottle fed. For example, 
when infants were fed only human milk from a bottle, they 
gained significantly more weight (88.8 g/month) than in-
fants that were fed directly from the breast  [34] . The act of 
bottle feeding may affect a caregiver’s reading and inter-

pretation of hunger and satiety cues that are not typically 
disrupted with the finely regulated supply-and-demand 
relationship present in breastfeeding  [35] . Energy intake, 
often dictated by feeding practices and adequate recogni-
tion of hunger satiety cycles, independent of formula 
composition, may be a critical modifiable dietary factor 
for obesity prevention, particularly in bottle-fed infants. 
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  Fig. 3.  Breastfeeding rates of infants from the FITS 2002 and 2008 
compared with Healthy People Objectives for 2020 (adapted from 
Siega-Riz et al.  [32]  and Healthy People 2020  [33] ). 
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 Breastfeeding, compared to formula feeding, has also 
been associated with other desirable parental feeding 
practices related to a decreased risk of overweight devel-
opment, such as the delayed introduction of complemen-
tary foods until at least 4 months and less frequent offer-
ing of high-sucrose or high-fat foods at 1 year of age  [36, 
37] . In addition, a vast array of flavors derived from foods, 
spices, and beverages ingested by the mother are provided 
to the infant from breast milk, which, in turn, may influ-
ence an infant’s subsequent acceptance and preference of 
these flavors in foods at weaning. For example, infants 
whose mothers consumed carrot juice during the first 3 
months of breastfeeding showed enhanced preference for 
carrot-flavored cereal at weaning, compared to infants 
whose mothers did not drink carrot juice or eat carrots 
 [38] . These early experiences with flavor compounds in 
breast milk can modify later flavor and food acceptance 
 [39]  and may explain findings that breastfed infants are 
less ‘picky eaters’ and more willing to try new foods  [40, 
41]  compared to formula-fed infants not provided an ear-
ly exposure to a multitude of flavors.

  Milks 
 Transitions in milk consumption patterns among chil-

dren age 0 through 47 months from FITS 2008 are shown 
in  figure 4 . Similar percentages of infants consumed some 
breast milk (58%) or infant formula (57%) from birth to 3 
months of age. However, infant formula was the most com-
mon source of milk in the infant diet consumed by >60% 

of 4- to 11-month-olds. Breast milk consumption declined 
after age 3 months, and about a third of infants continued 
to consume breast milk throughout infancy. By the age of 
12 months, the major milk source in the diet shifted dra-
matically from infant formula to cow’s milk with >80% of 
1- to 3-year-olds consuming cow’s milk in a day.

  Seventeen percent of 9- to 11-month-olds in the FITS 
were fed cow’s milk  [32] , which is not in line with the 
American Academy of Pediatrics (AAP) recommenda-
tion to delay cow’s milk before 1 year of age  [42] . For the 
second year of life, the AAP recommends feeding whole 
cow’s milk to support the need for rapid growth and de-
velopment of children in this age group, and using lower-
fat milks for 1- and 2-year-old infants with a family his-
tory of obesity, lipid disorders or cardiovascular disease. 
This guideline is in contrast to the American Heart Asso-
ciation recommendation of lower-fat milk to  all  children 
aged 1 year and older  [43] . The FITS data show that 60–
68% of children aged 12–23 months consumed whole 
milk, but up to a third consumed reduced fat milks (fat-
free, 1–2%)  [32] . While FITS showed that there was a shift 
to lower-fat milks by the age of 2 years, most 2- and 3-year-
olds still consumed whole or reduced-fat (2%) milk and 
very few consumed fat-free or low-fat (1%) milks  [44] . As 
mentioned above, both energy and saturated fat intakes 
are above desirable in US infants. Changing the type of 
milk that a young child consumes in a day could have a 
significant impact on the total calorie and saturated fat 
intake in the diet described earlier. If a 2-year-old child 
consumed 2 cups of milk, the calorie reduction to moving 
from whole to fat-free or low-fat (1%) milks would be 90–
130 kcal and 6–9 g of saturated fat  [25] .

  Iron-Fortified Infant Cereal 
 Early introduction of solids (<4 months of age) has 

been associated with increased risk for childhood over-
weight  [45, 46] . The FITS survey in 2002 documented that 
26% of infants were introduced to solid foods before 4 
months of age  [37]  and the FITS 2008 survey indicated 

These early experiences with flavor 
compounds in breast milk can modify 
later flavor and food acceptance and 
may explain findings that breastfed 

infants are less ‘picky eaters’ and more 
willing to try new foods.
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  Fig. 4.  Mean percentage of children aged 0–47 months who con-
sumed breast milk, infant formula, or cow’s milk on the day of the 
dietary survey (FITS 2008) (adapted from Siega-Riz et al.  [32]  and 
Fox et al.  [44] ). 
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that approximately 10% of infants were introduced to 
complementary foods prior to 4 months of age, indicating 
an improvement in this practice compared to the 2002 
survey  [32] .

  Introduction of iron-rich foods is recommended 
around the age 4–6 months  [42, 47] . The AAP recom-
mends iron supplementation for all exclusively or par-
tially breastfed infants at 4 months of age, and that sup-
plementation may be discontinued if an infant is fed in-
fant formula or iron-containing complementary foods 
 [48] .

  In the US, infant cereal is the most common first solid 
food introduced. Iron-fortified infant cereals are a major 
source of iron in the infant diet, yet the FITS data reveal 
some concerns related to cereal consumption and iron 
intake. In 2008, the percentages of infants who consumed 
iron-fortified infant cereal decreased from 79% among 6- 
to 8-month-old infants to 51% among 9- to 11-month-
old infants ( fig. 5 ). A significant drop in iron-fortified in-
fant cereal consumption in 2008 was also reported among 
infants aged 4–5 months and 9–11 months compared to 
the same-age infants in the 2002 survey  [32] . While less 
infant cereal consumption at 4–5 months is in line with 
some recommendations that advocate no complementa-
ry food before 6 months  [42] , the lower consumption of 
iron-fortified infant cereal among 9- to 11-month-olds is 
a concern (particularly in exclusively breastfed infants 
who receive less additional iron than formula-fed in-
fants), given the inadequate iron intakes reported among 

older infants in 2008. Twelve percent of children 6–11 
months old had intakes below the estimated average re-
quirement in 2008 versus 7% in 2002  [14] .

  Reduced dietary iron is consistent with a lower con-
sumption of baby food meats after age 8 months in the 
FITS. It is also plausible that the inadequate iron intakes 
among older infants are influenced by the replacement of 
infant cereals with non-infant cereals in the diets of older 
infants. In 2008, the prevalence of non-infant cereals, pri-
marily ready-to-eat cereals, increased from 8% among 6- 
to 8-month-olds to 43% among 9- to 11-month-olds 
( fig. 5 ). While the ready-to-eat cereals are useful to en-
courage the development of fine motor feeding skills, 
these cereals provide up to 50% less iron on a weight basis 
than infant cereals  [25, 49] . Encouraging the use of iron-
fortified infant cereals through 12 months of age will help 
provide adequate iron intake in early life.

  Fruits and Vegetables 
 Children with a high consumption or availability of 

fruit and/or vegetables consume less total energy and this 
is associated with a more desirable body composition or 
body weight during preschool years  [31, 50, 51] . The FITS 
data show troubling concerns regarding fruit and vegeta-
ble consumption patterns among US infants and young 
children. Substantial proportions of older infants and 
toddlers, aged 9–23 months, did not consume any fruit, 
in any amount, on the day of the survey – 24–35% of chil-
dren in 2002  [52]  and 16–27% in 2008  [32] . A similar lack 
of fruit consumption was reported among 2- and 3-year-
olds in FITS 2008  [44] , and among most Americans aged 
2 years and above  [53, 54] . FITS data show that apples, 
bananas, pears, and peaches are the most popular fruits 
and consumed most often as baby food among infants 
 [32] . From the age of 1–3 years, fresh fruit was most com-
monly consumed, and apples, bananas, grapes, and straw-
berries ranked as the most popular  [32, 44] .

  In addition to lack of vegetable consumption, the data 
show a major shift in the consumption of different types 
of vegetables in  figure 6 . Sweet potatoes, carrots, and 
squash were the most frequently consumed vegetables 
among infants aged 6–8 months. Yet, the consumption of 
white potatoes and corn, as well as green beans, became 
more common with age. By the age of 9 months, mashed 
potatoes were as common as sweet potatoes, and after the 
first year, it is striking to see that French fries surpassed 
the sweet potato as the most popular vegetable. More-
over, the proportions of children who consumed fried po-
tatoes (French fries) almost doubled those who consumed 
mashed potatoes or corn by the age of 2 years.
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  Fig. 5.  Mean percentage of children aged 0–47 months who con-
sumed infant cereal and non-infant cereal on the day of the dietary 
survey (FITS 2008). Non-infant cereal included ready-to-eat cere-
als and hot cereals (adapted from Siega-Riz et al.  [32]  and Fox et 
al.  [44] ). 
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  Fruit and vegetable consumption by 18 months mir-
rors the adult American diet, in which only approxi-
mately 10% of energy comes from fruits and vegetables. 
FITS also showed that about half of the calories from 
vegetables derive from white potatoes; and this is also 
consistent with the typical adult American diet, in which 
calories available from white potatoes are about half 

(2.7%) of total calories available from vegetables (4.7%) 
 [49] . Importantly, it is also during this transition that the 
consumption of commercially prepared baby food veg-
etables declined and cooked and raw vegetables, typi-
cally those from the family table, become the major form 
consumed  [32] . Boiled white potato and broccoli con-
tribute 116 and 28 kcal/100 g, respectively, to the diet. 
Thus, small changes that, for example, encourage green 
and yellow vegetables versus starchy vegetables can 
make significant differences. More importantly, the en-
ergy contribution of each food group to total calories 
becomes fixed and stable after 18 months of age, already 
mimicking the adult diet, in which <10% of energy 
comes from fruits and vegetables. Thus, ‘early interven-
tion’ to set adequate eating patterns needs to start before 
2 years of life.

  More children consumed whole fruit than 100% fruit 
juice  [32, 44] , which is in line with feeding recommenda-
tions to encourage fruit intake from whole fruit rather 
than juice  [26] , and to limit fruit juice intake among in-
fants and young children aged 1–6 years  [55] . In fact, 
FITS data show significantly fewer children who con-
sumed 100% fruit juice from age 6–11 months in 2008 
compared to 2002  [32] . Yet, it is important to note that in 
2008, 100% fruit juice consumption increased progres-
sively during infancy, peaked after 11 months, and more 
than half of 1- to 3-year-olds consumed 100% fruit juice 
in a given day  [32, 44] .

Mean percentage of children consuming vegetables
Rank 6–8 months 9–11 months 12–23 months 24–35 months 36–47 months
1 16%

baby food sweet 
potatoes

11%
mashed potatoes1

15%
French fries1

19%
French fries1

18%
French fries1

2 14%
baby food mixed 
vegetables

10%
baby food sweet 
potatoes

14%
cooked green beans1

11%
cooked broccoli1

10%
cooked corn1

3 11%
baby food carrots

8%
cooked broccoli

10%
mashed potatoes1

11%
mashed potatoes1

10%
cooked green beans1

4 10%
baby food peas

7%
cooked green beans1

10%
cooked carrots1

10%
cooked green beans1

8%
cooked broccoli1

5 9%
baby food squash

7%
baby food green 
beans

10%
cooked corn1

9%
cooked corn1

7%
cooked mixed 
vegetables1

  Fig. 6.  Most frequently consumed vegetables (ranked 1–5) consumed by children aged 6–47 months from the FITS 2008. Values are the 
mean percentage of children who consumed the vegetable on the day of the survey (adapted from Siega-Riz et al.  [32]  and Fox et al. 
 [44] ).  1   Non-baby food vegetables. 
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  Fig. 7.  Mean percentage of children aged 0–47 months who con-
sumed any dessert, sweet, or sweetened beverage on the day of the 
survey (FITS 2008) (adapted from Siega-Riz et al.  [32]  and Fox et 
al.  [44] ). 
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  Sweets and Sweetened Beverages 
 A significant cause for concern is the early introduc-

tion and rapid rise in the consumption of low-nutrient, 
energy-dense sweets (e.g. desserts, cookies, and candy) 
and sweetened beverages among infants and young chil-
dren. The consumption of sugar-sweetened beverages 
and energy-dense foods has been identified as a dietary 
risk factor for childhood obesity  [56, 57] . In FITS 2008, 
these foods continued to appear in the infant diet as early 
as 4–5 months of age and by the age of 9–11 months. 
Forty-three percent of infants consumed some type of 
dessert, sweet or sweetened beverage at least once in a day 
( fig.  7 ). This percentage increased to 72% among tod-
dlers, characterized by a progressive rise from the age of 
12–14 months up to 21–23 months  [32] , and driven by 
the increased consumption of desserts (including cakes, 
pies, and cookies), and candy (58%) and sweetened bever-
ages (28%).

  The pattern of increasing consumption of sweets and 
sweetened beverages continued among young preschool-
ers in FITS 2008. Over 80% of 2- and 3-year-olds con-
sumed one or more of such foods in a day, and for almost 
all of the foods considered, the percentages of children 
consuming them was higher for 3-year-olds than for 
2-year-olds  [44] . For example, 68% of 2-year-olds and 
74% of 3-year-olds consumed desserts and candy at least 
once in a day and 44 and 48% consumed sweetened bev-
erages, respectively ( fig.  7 ). Perhaps more troubling is 
that by the age of 2 years, a sweet was more commonly 
consumed than either a vegetable or a fruit. More young 
preschoolers (82–89%) consumed any type of dessert, 
sweet, or sweetened beverage in a day than distinct por-
tions of vegetables (68–72%) or of fruits (71–73%)  [44] . 
A 3-year-old who consumed 8 ounces of a fruit-flavored 
drink (117 kcal) and 3 sandwich cookies (159 kcal) in a 
day would greatly exceed the discretionary energy allow-
ance of 171 kcal for that age  [58] . It is clear that the cur-
rent intake of sweets and sweetened beverages greatly ex-
ceeds the allowance for discretionary calories in most in-
fants and toddlers. Decreasing discretionary calories and 

increasing vegetable and fruit intake not only is neces-
sary, but it is critical to do this starting at 4–6 months of 
age.

  Conclusion 
 Several behavioral and dietary patterns associated with 

childhood obesity are now recognized to begin in infancy 
 [10] . Therefore, in considering approaches to prevention, 
addressing these at an early age is critical. Too many in-
fants and young children have diets that provide an exces-
sive number of calories, starting with bottle feeding and 
weaning into diets that are low in fruits and vegetables 
and high in sweets and sweetened beverages, and satu-
rated fat. As children begin eating from the family table, 
their diets begin to mirror some of the unhealthy eating 
patterns often seen in older children and adults; thus, it is 
ultimately the family table that needs to be improved. 
However, early intervention may allow for shaping the 
diet, food intake, and food preferences of children. Poten-
tial interventions through the first 2 years of life include: 
education prior to birth, breastfeeding, responsive feed-
ing practices, including adequate bottle feeding educa-
tion, and attending to hunger and satiety cues, as well as 
appropriate food choices and portion size selection. Such 
an approach may ultimately lead to both healthy eating, 
as well as improved growth patterns. Taking advantage of 
the learning plasticity of infants and the opportunities for 
early life programming is a potentially efficacious ap-
proach to childhood obesity prevention. And perhaps, 
through teaching parents about a healthy diet for their 
young child, at a time when young families may be open 
to change, we may improve the quality of the family table 
and the healthfulness of the family’s diet.

  Disclosure Statement 
 All authors are employed by Nestlé Nutrition.
 

Decreasing discretionary calories 
and increasing vegetable and fruit 

intake not only is necessary, but it is 
critical to do this starting at 4–6 
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