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Introduction
Eating behaviours evolve during the first years of life; children learn what, when, and how
much to eat through direct experiences with food and by observing the eating behaviours of
others. In light of the increasing prevalence of overweight and obesity in North America among
all age groups1, including very young children, an understanding of the factors that influence
eating behaviours during childhood is needed to improve the dietary patterns and health status
of this age group. In this review, we will describe behavioural factors that shape the
development of food acceptance, including food selection and food preferences, as well as the
regulation of food intake in young children. Although a range of environmental factors may
directly influence the development of child eating behaviours2,3, the primary focus of this
review will be on ways in which caregivers influence children's eating environments and eating
behaviours.

The Current State of Children's Diets
Across human history, undernutrition and food scarcity have been major threats to children's
survival, and parental feeding practices have evolved in response to these threats. These feeding
practices, which include behaviours such as providing large portions of palatable foods and
encouraging children to eat, are still pervasive in most cultures, despite the fact that in many
regions the balance has shifted from food scarcity to food excess and over-consumption has
become a new threat.4,5 The impact of these ongoing practices on children's dietary intake can
be seen in several recent dietary surveys.

The Feeding Infants and Toddlers Study (FITS), which provided data on the dietary patterns
of 3022 infants and toddlers, revealed that 4 to 24 month old children typically consumed
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significant amounts of developmentally inappropriate, energy-dense, nutrient poor foods.6 Of
particular concern was the finding that 18% to 33% of infants and toddlers consumed no distinct
servings of vegetables on a typical day and when vegetables were consumed the most common
choice was french fries. Additionally, reported energy intakes exceeded requirements by 10 to
30%.7 Unfortunately, there is also evidence that these patterns tend to persist throughout
childhood and into adolescence, and that diet quality tracks and declines from early childhood
through adolescence.8,9 The Canadian Community Health Survey (CCHS) suggests that seven
out of ten children aged 4 to 8 years fail to meet the minimum number of servings for vegetables
and fruit in Canada's Food Guide to Healthy Eating.10 These children also fall short of reaching
the recommended servings for grains and milk products, thereby suggesting that poor eating
habits among children are endemic.

The transition into late childhood and adolescence can also be characterized by undesirable
changes in eating behaviours such as increased consumption of sugar sweetened beverages
(e.g., soda)8, calorie-dense, nutrient poor snacks11 and food away from home (e.g., fast food)
12 and a decline in the consumption of milk and other nutrient-dense foods.13 Meal patterns
also tend to change, as teenagers are more likely to skip breakfast8 and less likely to participate
in family dinners.14 All of these trends are associated with decreased diet quality3,5,9,14 and
may partially explain the fact that most adolescents are failing to meet the majority of dietary
recommendations.5

Influences during Infancy and the Toddler Years
The first year of life is a period of rapid physical, social and emotional growth, during which
eating patterns also develop. During this first year, infants transition from consuming a single
food (i.e., breast milk or formula) to consuming a variety of foods more characteristic of an
adult diet. This transition allows infants to learn about food through direct experience, as well
as through observation of others' eating behaviours.

Data indicate that breastfeeding and parental modeling in the toddler years play significant
roles in establishing longer-term eating behaviours. As reviewed below, children who are not
breastfed still derive a significant benefit from the behaviours that their parents impart as they
grow and develop. Breastfeeding is recommended as the optimal feeding method for the first
6 months of life15, in part because of the mounting evidence that breastfeeding has a positive
impact on the development of a child's later eating behaviours.16-18

Breastfeeding plays a role in the development of a child's response to internal hunger and satiety
cues19, and may foster the development of self-regulatory abilities during feeding.20
Variations in the composition of breast milk during a single feed, as well as differences in
composition across the first months of life, foster this heightened sensitivity to energy intake.
20,21 Emerging scientific evidence also supports the role of breastfeeding in early metabolic
imprinting, which partially accounts for later differences in eating behaviours.22,23
Breastfeeding also has a positive impact on later eating behaviour because it may promote
acceptance of flavours in the maternal diet that are passed through breast milk.24,25 As a result,
breastfed infants are exposed to a more varied flavour experience, depending on the variety of
the mother's diet and this exposure may affect food acceptance during the transition to solid
foods and later in life.26

Infants are born with a preference for sweet and salty taste,27 thus sweet and salty foods have
a greater likelihood of being accepted by infants when compared to foods with bitter flavours,
such as certain vegetables. Both infants and young children can learn to accept a greater variety
of foods and flavours through repeated exposure.28 Thus, in a sense, breastfeeding gives the
infant early, repeated exposure to the flavours of the mother's diet, providing a flavour bridge
that promotes the infant's acceptance of familiar flavours when they appear in solid foods.25
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As a result, breastfed infants may be more accepting of new foods and likely to consume a
more varied diet later in life, depending on the variety of the mother's diet during breastfeeding.
26,29

Parental Feeding Practices: Parents as Providers, Models, and Regulators
Parents influence children's eating behaviour in a variety of ways: parents actively make food
choices for the family, serve as models for dietary choices and patterns, and use feeding
practices to reinforce the development of eating patterns and behaviours that they deem
appropriate. Parenting practices are also influenced by the child's characteristics, including
age, gender, weight status and eating behaviour.12,30 Thus, parent and child affect and react
to one another's eating behaviour. Additionally, parenting practices are often a response to
parents' perceived threats to their children's health and development.31 As discussed above,
food scarcity has historically been the major threat to children's health and development and
traditional feeding practices have developed accordingly. In this context, many societies
perceive larger infants as healthy and a sign of successful parenting.32 Therefore, feeding
strategies in these societies are designed to increase children's intake, reduce distress and
promote weight gain. However, when these strategies persist in environments with over-
abundance of food, they tend to promote unhealthy diets, accelerated weight gain, and obesity.

With respect to the foods parents select for their children, the FITS study6 suggests that the
“bigger is better” mentality may also be influencing parental feeding practices regarding the
portion sizes and energy density of foods offered to children, both of which can increase
children's total energy intake. Parents participating in FITS reported serving large portions of
energy dense foods7, which may negatively impact children's eating behaviour and weight
status.33 The few studies that have investigated the influence of portion size on children's
eating behaviours reveal that it is positively associated with increased energy intake and body
weight.33,34

Children also learn about food by observing the eating behaviours modeled by others. For
example, research reveals that children's intake of fruits, vegetables, and milk increased after
observing adults consuming the foods.35 When children observed the eating behaviour of their
peers, the effect was similar such that selection and consumption of vegetables increased.36
Thus, positive social modeling is an indirect, yet effective practice for promoting healthier
diets in children.

Parents who are concerned about their child's diet may attempt to limit what and how much
food is eaten, pressure their child to eat a healthier diet, or reward their child for eating healthy
foods, practices which may all lead to unintended consequences.27,37,38 Excessive restriction
of children's access to, and intake of, highly palatable foods can promote increased preference
for, and over consumption of, those restricted foods when they are readily available.37,38
Highly restricted children have poorer self regulation of energy intake, which is associated
with greater weight gain across childhood.27,37,38 Similarly, research indicates that
encouraging or pressuring children to consume more fruits and vegetables is associated with
lower fruit and vegetable intakes39, and higher intakes of dietary fat.40 In addition, using food
as a reward may also have inadvertent effects in that rewarding children for consuming healthy
foods actually results in decreased preference for those foods.41 These findings indicate that,
regardless of parents' rationale for controlling their child's eating behaviours, excessive control
may have negative impacts on child food intake and weight status.

With respect to parenting styles, an authoritarian style of feeding, in which eating demands
placed on children are high and responsiveness to children's needs are low, promote overeating,
overweight, food rejection and picky eating.42 In contrast, an authoritative style of feeding,
characterized by placing high demands on eating behaviour while also being highly responsive
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to eating cues, may promote healthier eating behaviours.43 In combination with what is known
about the effect of parental modeling on children's eating behaviours there is consistent
evidence that the responsive “do as I do” approach has a stronger positive effect on children's
consumption patterns than the unresponsive “do as I say” approach to parenting.

Children's Eating Away From Home: Childcare and School
A higher percentage of mothers are entering or re-entering the workforce than ever before44
and as a consequence young children are routinely being fed by someone else. Child care
settings should provide appropriate food to meet one half to two thirds of children's daily energy
and nutrient requirements.45 However, evaluation of actual intakes at childcare centers in the
United States reveals that children often fail to consume recommended intakes of energy, iron,
zinc, and magnesium.46 Furthermore, a recent study comparing dietary intakes of U.S. children
who attend childcare with recommendations in the Food Guide Pyramid found that only 5%
of 4-year-old and 25% of 5-year-old children met two thirds of their estimated energy
requirements, and their intake of grains, vegetables, and dairy were inadequate.47 These
findings indicate that there exists a tremendous opportunity to improve the role of childcare
centers in serving as a venue for children to learn to accept and consume healthy foods.48

Similarly, the school environment can also help to teach children about dietary patterns and
eating behaviours. Almost 50% of school children in the United States participate in the
National School Lunch Program (NSLP)49 which requires the meals served to be consistent
with the Dietary Guidelines for Americans and adhere to the RDAs for protein, vitamin A,
vitamin C, iron, calcium, and calories.50 Yet, students' measured intakes from the NSLP often
do not meet recommended intakes of energy, vitamin A, and iron.51 Furthermore, schools also
provide access to competitive food sources (such as vending machines), which may contribute
to poor diet quality depending on the nature of the foods sold.52,53

Changing Eating Behaviours: What Works?
Many school based interventions have attempted to modify children's eating behaviour, diet,
nutrition knowledge, and television viewing.45 A recent examination of the progress made
since the release of the 2004 Institute of Medicine report on the Progress in Prevention of
Childhood Obesity by school-based obesity prevention initiatives in the United States revealed
that many of the current interventions are focusing on improving the nutritional quality and
portion sizes of foods and beverages available in schools.48 However, this report highlighted
two major limitations to these efforts: (1) comparison of the effectiveness of different
interventions is difficult because schools vary widely in their resources, commitment to
improvement, and intervention evaluation efforts; and (2) insufficient attention is being placed
on improving preschool and childcare environments.48

Despite these limitations, several recent reviews summarizing the effectiveness of school-
based nutrition interventions show some success has been achieved in changing eating
behaviour, but less success has been achieved in changing indicators of obesity.54-56 It should
be noted that the majority of these interventions only lasted 3 to 6 months; the few studies that
do report long term follow-up data reveal that changes in eating behaviour and weight status
are less pronounced over longer periods of time.55 Moreover, a study examining the
effectiveness of Canadian school-based programs indicates that rates of overweight are
significantly lower among students participating in the Annapolis Valley Health Promoting
Schools Project (see Table 1 for details on the project)57, than among students from schools
without a nutrition program. However, rates of overweight did not differ between students
attending schools that provided healthy menu alternatives and students from schools without
programs.58 Thus, more work is needed to improve the effectiveness of the school-based
interventions currently available.
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There are several strengths and weaknesses associated with school-based intervention
strategies. One strength is that most U. S. children attend school and are estimated to eat
between 19% and 50% of their daily energy intake at school.59 Schools also provide a host of
resources such as gyms, tracks, fields, physical education, health curriculum, food service
systems, and program implementers such as teachers and nurses.60 As well, schools also
provide ready access to a variety of racial and ethnic groups of varying age and socioeconomic
status.61 Studies also indicate that school-based interventions are cost-effective.56 One major
limitation of school-based prevention is that interventions are typically administered at the
local level, making wide-scale evaluation of prevention strategies difficult. In addition,
teachers and administrators report that time-constraints, other curriculum priorities, and lack
of financial resources are obstacles to effective implementation and evaluation.48 Another
limitation is that by the time a child enters school, they already have many preferences for food
and eating.27, 28,41 Additionally, programs targeting younger children have been shown to
be more successful than those with adolescents.61 Given these findings, and the fact that
approximately 20% of children entering school are already overweight1 waiting until children
are in school overlooks what may be our best opportunity to prevent obesity: the first few years
of life.

Suggestions for Healthy Eating Interventions
Conclusions from several comprehensive reports examining the modifiable determinants of
childhood obesity (including eating behaviours) suggest that early intervention, i.e., prenatal
and the first years of a child's life, may be the optimal window for promoting the development
of healthy eating behaviours in children.45,62 As reviewed above, experiences with food and
food preferences begin in infancy and continue to develop as children transition to solid foods.
During this time, children's food preferences are also influenced by availability, accessibility,
and familiarity to foods as well as parental modeling. Thus, if children are to learn to prefer
and select healthy foods, they need early, positive, repeated experiences with those foods.

Table 2 highlights several aspects of parent and caregiver behaviour related to child feeding
practices that should be targeted by education, prevention and intervention efforts. The
evidence reviewed above also supports the importance of parents and caregivers as primary
influencers and gatekeepers of children's eating behaviours. It is not surprising that caregivers
play a critical role in developing children's food preferences, but the poor diet quality of North
American children suggests that parents need guidance in this area. Interventions targeting
parent and caregiver attitudes and behaviours may prove most effective for the promotion of
healthy dietary habits in children.

Even with an emphasis on early prevention, healthy eating behaviours will also need to be
taught and reinforced in family, school and community environments throughout childhood
and adolescence, as these contexts continually have influences on and interactions with
characteristics and behaviours of both parents and children. Early intervention alone is not
enough; effective prevention requires consistent, continuing and age appropriate strategies.
Additionally, many of the interventions used today to modify eating behaviours adopt the
“kitchen sink” approach: a large number of intervention components are included with the hope
that at least one or two will have an effect on the desired outcome.

However, as discussed above, to date there have been few successful interventions to improve
children's dietary patterns. New approaches to developing effective interventions, such as the
multiphase optimization strategy (MOST) proposed by Collins and colleagues64, where
program components are individually tested before inclusion into an intervention, may provide
insights into more efficient ways to design and implement more effective interventions to
establish and promote optimal eating behaviours during childhood.
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In conclusion, children's eating behaviours are susceptible to many external influences within
their families, schools and communities. Currently, many of these influences promote dietary
patterns that predispose to obesity. Fortunately, these influences can also act to promote healthy
dietary practices. Incorporation of the current knowledge concerning the multifaceted
influences on children's eating behaviours into evidence-based prevention and intervention
efforts is needed to help improve the diet quality and eating behaviours of youth.
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Table 1
Annapolis Valley Health Promoting Schools Project Details

Goal: To enable children to make healthy food and physical activity choices on a daily basis and provide them with skills to develop healthy eating
and activity behaviours for life.

Scope: A 2½ year project evaluated in 8 schools in the Annapolis Valley Regional School Board in Nova Scotia.

Strategy:

• Student involvement and family inclusion

• Community cooperation

• Healthy menu choices

• Affordable food pricing

• School food policies

• Daily physical activity

• Fitness equipment; affordable and accessible physical activity opportunities

• Health and nutrition curriculum

• Healthy environments

• Modeling healthy attitudes and behaviours

Results:

• Better diets

• More physically active

• Less screen time

• 59% decrease in prevalence of overweight

• 72% decrease in prevalence of obesity
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Table 2
Recommendations for parents and caregivers to be included in early prevention
and intervention efforts

• Encourage breastfeeding when possible for the first 6 months of life

• Eat a varied diet during pregnancy and lactation to create for your infant a “flavour bridge” to the modified adult diet

• Practice responsive parenting by discriminating hunger from other distress cues and avoiding always using food to comfort your child

• Provide positive, repeated exposure to novel foods (especially typically rejected foods, such as vegetables) to promote acceptance of and preference
for those foods

• Offer developmentally appropriate and healthy foods to your child during the transition to solids

• Serve portion sizes that are developmentally appropriate for your child's age and nutrient needs

• Choose when and what your child should eat, but let your child decide how much to eat

• Trust a child of normal weight status to self-regulate his own intake

• Make a wide variety of nutrient-dense rather than energy-dense, nutrient poor foods available and accessible to your child

• Use your own behaviours and attitudes to model healthy dietary patterns

• Create a positive feeding environment by initiating regular family meals
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