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How important is it? 
 
Obesity is characterized by an excessive accumulation of body fat resulting from an 
imbalance between energy intake and spending. The reduced need for being 
physically active in the contemporary way of life, combined with the availability of 
affordable high-calorie food, contributes to the creation of an environment that 
increases the risk of obesity (“obesogenic” environment) in developed countries and, 
increasingly, in the developing world. The prevalence of obesity rose in the last 
decades among all age groups, including young children. In 2010, about 42 million 
children under the age of five were estimated overweight or obese, of whom almost 
35 million were from developing countries. Once thought naturally physically active, 
young children spend in fact 80% or more of their time being sedentary. Children are 
considered overweight when their body mass index (BMI: the weight in kilograms 
divided by the height in meters) falls between the 85th and 94th percentile in 
established charts, and obese when their BMI falls at the 95th percentile or more, 
adjusted for age and sex. It is estimated that almost 10% of children younger than 
two years are obese and that over 25% of children aged between 2 and 5 years are 
overweight in the U.S. Childhood obesity is associated with adult obesity, itself 
associated with hypertension, coronary artery disease, and diabetes. Obesity is very 
difficult to treat once developed and puts affected children at risk for lifelong health 
problems and reduced quality of life as well as social stigma and exclusion. Thus, the 
individual and social cost (e.g., health care) of obesity is a heavy one. The focus of 
childhood obesity research is on the causes and consequences of obesity, successful 
intervention programs, and effective prevention strategies. 
 
What do we know? 
 
If obesity is the direct result of insufficient energy expenditure relative to energy 
intake, the causes of this imbalance are complex and vary between individuals and 
social contexts. The family is a first and fundamental context for understanding 
children’s eating and activity behaviours. Parents provide children with genes as well 
as the environments in which behavioural habits develop. Obese mothers tend to 
have obese children, but disentangling the genetic vs. environmental contributions 
remains a challenge. 
 
While genetic contributions to body size are widely acknowledged, recent research 
has also revealed that eating behaviours are partially under genetic control. 
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Individual differences in appetitive traits (eating speed, sensitivity to fullness, 
enjoyment of food, etc.) and eating behaviours (e.g., eating snack food when not 
hungry) may be a causal factor in the development of obesity. These differences 
could explain in part why the features of the environment that increase the risk of 
obesity do not affect all individuals equally; some people are more at risk than others 
because of their appetitive traits and eating behaviours.   
 
Where the environment is concerned, children are thus growing in a world that gives 
them many opportunities for passive entertainment and provides an abundance of 
food. Studies of the activity level of very young children are few but their results 
indicate that infants and toddlers follow the trend toward lower levels of physical 
activity and higher level of screen-based entertainment. Moreover, changing social 
norms have resulted in a diminution of the time children devote to outdoor active 
physical play in favour of indoor play and/or academic activities in kindergarten and 
school. 
 
Parental practices can reduce the risk of developing obesity in young children when 
encouraging physical activity, limiting the time allowed to passive activities such as 
television watching and other screen-based activities, and by being role models. 
Family practices also influence children’s eating behaviour, notably because parents 
decide the kind of food, the amount served to children, and the timing of meals. 
Some studies suggest that when parents restrict children’s access to palatable but 
unhealthy food they increase children’s desire for it. However, other studies suggest 
an interactive relationship instead of a causal one: parents’ feeding practices would 
be responsive to, rather than causal of, the eating behaviour of their children. The 
control that parents exert on the family environment influences the children’s 
exposure to the environmental risks that foster overweight and obesity development. 
 
Exposition to an environment that increases the risk of obesity begins before birth. 
Some studies suggest that features of the intrauterine environment (including 
exposure to maternal obesity, smoking and diabetes) can increase the child’s long-
term risk of obesity. A rapid weight gain during infancy could also predispose to 
obesity in later life.  However, there is evidence that today’s health professionals still 
emphasize weight gain in infants, even though nutritional deficiency is rarely 
diagnosed in developed countries whereas obesity diagnoses keep rising. 
 
Sleep has also been associated with obesity. Children sleep duration has declined in 
the past decades and there is growing evidence that short sleep duration is a 
determinant of obesity, possibly through its effect on hormone regulation and 
because less sleep means longer exposure to the features of the environment 
associated with obesity, like high-calorie food and passive entertainment. A study 
showed that an intervention directed at new mothers that addressed solid food 
introduction and soothing/sleeping behaviours resulted in lower weight-for-length in 
infants, though interventions focusing solely on feeding or sleeping had no effect.  
 
What can be done?  
 
Intervention studies aim to find strategies that would mitigate the risks and reduce 
the impact of obesity on children’s health. It is worth noting that so far, no 
intervention strategies has ever proven to reduce body weight on a long-term basis 
for a significant number of individuals. An emphasis on weight loss can create more 
problems, including repeating cycles of weight loss and gain, eating disorders, and 
reduced self-esteem, whereas inducing healthy behaviours may improve health 

Encyclopedia on Early Childhood Development  
©2012 CEECD / SKC-ECD 

ii

http://www.child-encyclopedia.com/Pages/PDF/CookeANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/Chaput-TremblayANGxp2.pdf
http://www.child-encyclopedia.com/Pages/PDF/Chaput-TremblayANGxp2.pdf
http://www.child-encyclopedia.com/Pages/PDF/Chaput-TremblayANGxp2.pdf
http://www.child-encyclopedia.com/Pages/PDF/HinkleyANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/HinkleyANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/HinkleyANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/Chaput-TremblayANGxp2.pdf
http://www.child-encyclopedia.com/Pages/PDF/HinkleyANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/CookeANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/CookeANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/CookeANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/OkenANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/Paul-Savage-Anzman-Frasca-BirchANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/Paul-Savage-Anzman-Frasca-BirchANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/Chaput-TremblayANGxp2.pdf
http://www.child-encyclopedia.com/Pages/PDF/Paul-Savage-Anzman-Frasca-BirchANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/Paul-Savage-Anzman-Frasca-BirchANGxp1.pdf
http://www.child-encyclopedia.com/Pages/PDF/Chaput-TremblayANGxp2.pdf
http://www.child-encyclopedia.com/Pages/PDF/Chaput-TremblayANGxp2.pdf
http://www.child-encyclopedia.com/Pages/PDF/Chaput-TremblayANGxp2.pdf


Obesity – Synthesis 

regardless of weight loss. Therefore, even if treatment is important, prevention of 
overweight and obesity should be the primary target of intervention programs. 
 
Prevention 
Prevention of obesity should begin before birth. Intervention with overweight women 
before and during pregnancy aiming at diet and behaviour change could reduce 
exposition of the foetus to smoking, obesity and diabetes. Current policy 
recommendations should be examined regarding the monitoring of weight gain by 
pregnant women and infants. The focus of this monitoring should shift from ensuring 
adequate weight gain to prevention of obesity. For example, although it is 
recommended to wake up newborns for feeding every three to four hours, this 
practice should be stopped when the baby has regained his or her birth weight and is 
growing steadily. Training new mothers in the introduction of solid food and 
appropriate soothing/sleeping behaviours could also help control infants’ weight gain. 
 
Prevention programs can be extended throughout the preschool years by targeting 
the activity level and dietary habits of children. Some studies showed that short-term 
reduction in saturated fat intake can be achieved, although the effect disappeared 
after two years and effectiveness seemed to vary among ethnic groups. The 
combined results of studies showed that intervention directed at young children can 
result in a decrease of weight-for-length as measured by the Body Mass Index (BMI). 
Interventions aimed at preventing obesity should also promote sufficient sleep. 
 
Prevention programs can also target the aspects of children’s environment that 
increase the risk of developing obesity, such as the availability of passive 
entertainment and high-calorie food. Children should be encouraged to play outside, 
but introducing new play equipment is not enough to induce more physical activity. 
Parents can play an important role and improve their family environment by setting 
rules, modelling healthy behaviours and limiting the use of screen-based 
entertainment. Schools could also help reduce the risk of developing obesity by 
leaving children more time for active physical play.  
 
In short, the current epidemic of obesity must be addressed by the following 
multifaceted interventions: 

1. Changing the medical monitoring of infants’ weight gain in a way that 
emphasizes obesity prevention; 

2. Encouraging physical activity in young children; 
3. Improving children’s sleep habits and eating behaviours; 
4. Emphasizing health improvement rather than weight loss when treating 

obesity.  
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Introduction 
Global prevalence of obesity is increasing rapidly, with rates in low- and middle-income 
countries catching up with those in richer nations. In 2010, roughly 42 million children 
under five were estimated to be overweight or obese, of whom almost 35 million were 
from developing countries.1 The simple explanation for the obesity epidemic is that there 
is less need to be physically active and more availability of low-cost, high-calorie food, 
creating an “obesogenic” environment.  
 
Subject 
There is a growing variation in adiposity in the population, with the lean staying lean 
while the fat get fatter. What is driving these differences? One explanation is that specific 
appetitive traits or eating behaviours may render some individuals more susceptible to 
environmental pressures – the behavioural susceptibility hypothesis. 
 
Key Research Questions 

• Do individual differences in appetite contribute to variation in weight gain? 
• Are the determinants of appetite genetic or environmental?  
• Can we devise interventions to modify ‘risky’ appetitive traits? 

 
Recent Research Results 
Research with children indicates that certain eating styles may be more pronounced in 
higher weight groups. For example, overweight children ate more snack foods than their 
lighter peers when not hungry,2,3 and were less able to regulate their food intake after 
consuming an appetizing preload than their leaner peers in two other studies.4,5 
Overweight children appear to find food more reinforcing than lean children.6 Finally, 
research has also documented a faster eating rate in obese 6 year olds7 and 11 year olds,8 
while the eating rate of  9-12 year olds increased linearly with body mass index (BMI).9 
These observations suggest that the following appetitive traits increase the risk of weight 
gain: responsiveness to food, lack of sensitivity to fullness, a tendency to find food 
particularly reinforcing and higher speed of eating.   
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In addition to behavioural tests, recent research has investigated associations between 
appetitive traits and adiposity using psychometric measures. The Child Eating Behavior 
Questionnaire (CEBQ10) is a widely used parent-report instrument that includes both 
“food approach” behaviours (e.g., enjoyment of food, food responsiveness, and emotional 
over-eating) and “food avoidant” behaviours (e.g., speed of eating, satiety 
responsiveness, and food fussiness). Consistent associations between CEBQ subscale 
scores and weight have been observed in both normal and clinical populations of 
children. For example, higher food cue responsiveness and lower satiety responsiveness 
were associated with progressively higher adiposity in 8-11 and 3-5 year olds in one 
study.11 Another study of 7-9 and 9-12 year-olds found that all food approach behaviours 
measured using the CEBQ showed a graded positive association with weight, while food 
avoidant behaviours showed the opposite pattern.12 Similar findings have been reported 
in samples of 3 to 13-year-old Portuguese children13 and 7 to12 year-old British 
children14 both of which included clinical groups seeking treatment. Longitudinal studies 
are adding weight to the argument that the relationship is causal.15,16 

 
If appetite is a determinant of weight gain, two questions arise: Firstly, how do eating 
behaviours develop and secondly, are they modifiable? In attempts to discern at what 
stage of development these appetitive traits emerge, two cohort studies have investigated 
whether variation in appetite can be identified early in life, and whether they are 
associated with later differences in weight.9,17 In a large twin study, parents completed the 
Baby Eating Behavior Questionnaire which measures enjoyment of food, food 
responsiveness, slowness in eating and satiety responsiveness during the period of milk-
only feeding. Infants were weighed at 3, 9 and 15 months of age. Longitudinal analyses 
showed clear associations between appetitive traits and subsequent weight gain; stronger 
than between weight and subsequent appetite, supporting of the idea that differences in 
appetite influence weight gain in infancy, rather than weight gain driving appetite.17 That 
differences in appetite avidity emerge so early in life suggest a genetic component. In 
support, data from this and another twin cohort have revealed substantial heritability of 
eating behaviour traits in children9,18 and more recently in very young infants19 as well as 
an association with FTO genotype.20,21 

 
Familial influences on eating behaviour and adiposity are also of great importance. For 
very young children, parents determine their children’s food environment by deciding 
what, when and how much food is offered. In addition, parents use specific feeding 
strategies to promote or restrict the type or amount of food that their child eats. There has 
therefore been considerable research interest in the extent to which these parental feeding 
practices might mitigate or exacerbate the influence of the wider environment, in terms of 
their impact on children’s eating behaviour and ultimately, weight. One proposal is that 
when parents restrict their child’s access to highly palatable unhealthy foods, children’s 
liking for these foods is increased via a ‘forbidden fruit’ effect, thereby creating greater 
desire to eat more of them when they do become available. This is posited to teach 
children to eat when food is available regardless of whether they are hungry or not (food 
responsiveness). There is considerable support for the association between parental 
restriction and children’s eating and weight (see reference 22 for a review) although 
findings are not entirely unequivocal.23 Cross-sectional studies are the norm and the 
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direction of causality remains unclear as a result. Rare longitudinal investigations have 
suggested interactional relationships24 between parental feeding strategies and appetitive 
traits and weight. The suggestion is that parents adjust their feeding practices in response 
to the appetitive and anthropometric characteristics of their children. In other words, 
parents’ feeding practices are responsive to, rather than causal of, the eating behaviour of 
their children. In support of this there is evidence, both qualitative and quantitative, of 
parents using different feeding strategies with different siblings.25,26 A full understanding 
of the complex interplay of factors that shape children’s eating behaviours and weight 
remains out of reach at present. 
 
Research Gaps 

• Identification of specific genes affecting eating behaviours would elucidate the 
mechanisms through which individuals are rendered susceptible. 

• Measurement of biological indicators of food-cue responsiveness indicating 
different salivary and hormonal responses and different patterns of brain 
activation in obese individuals. 

• More prospective and longitudinal studies of the relationships between children’s 
eating behaviours and weight, and parental feeding practices. 

• Exploration of the impact on children’s weight of behaviour change interventions 
targeting ‘risky’ appetitive traits. 

 
Conclusions  
The increase in childhood obesity since the 1980s has not been the result of genetic 
changes in the population, but is attributable to environmental changes favoring sedentary 
lifestyles and food over-consumption. However, obesity risk is not equal across the 
population – there are wide individual differences in body weight and these appear to be 
at least partly explained by differences in inherited appetitive traits. Broadly speaking, 
obese individuals appear be less satiety responsive, more food cue responsive, to find 
food more reinforcing, and to eat more quickly than their leaner counterparts. To some 
extent these eating behaviours are heritable, but the degree to which they are expressed is 
determined by environmental conditions and for the youngest children, parents dictate 
those conditions in the family home. Early research suggested that maladaptive parental 
feeding styles might be to blame for children’s obesogenic eating behaviour. More recent 
research suggests a complex and dynamic bi-directional process by which parents 
respond to children’s eating style and weight status, which in turn are influenced by the 
behaviour of parents and the characteristics of the home and wider environment. 
 
Implications for Parents, Services and Policy  
Childhood obesity has reached epidemic proportions with enormous attendant costs, both 
in terms of health and in financial resources. Recognizing that children at high risk of 
obesity (with one or more overweight parents) frequently display risky eating behaviours 
offers the opportunity to intervene early in the home setting as well as in childcare 
facilities before problematic weight gain occurs. The effectiveness of interventions (both 
preventative and therapeutic) could be increased by incorporating strategies to modify 
these appetitive traits and therefore help children to better manage their own eating. Few 
intervention studies have been conducted, but there is some evidence to support the 
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targeting of food responsiveness and satiety responsiveness/slowness in eating. If 
successful, such interventions could inform better child-feeding guidance to parents and 
health professionals so that inherited obesogenic eating styles are not exacerbated and 
exaggerated by counter-productive feeding practices. In terms of wider food 
environment, it is clear that children who are poor at regulating their food consumption 
would benefit from changes in terms of reduced portion sizes and energy density of foods 
offered, increased availability and promotion of healthy foods and opportunities for 
physical activity. 
 
From government downwards, better understanding of the interaction between genes and 
environmental factors affecting appetite and weight would be of enormous benefit.  
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Introduction 
For many years, parents and researchers believed that “young children are naturally 
physically active.”1 Recent evidence suggests that this is not the case with studies 
showing that young children spend around 80-85% of their time being sedentary, very 
little time being active2-3 and between two and four hours a day watching television.2, 4-6 
Recommendations for physical activity vary between countries. The U.S. recommends 
that young children participate in at least two hours of physical activity each day,7 while 
the more recent Australian and U.K. recommendations suggest three or more hours per 
day.8-9 Recent estimates of compliance with the physical activity recommendations 
suggest that the majority of children (up to 95%) fail to achieve the recommended 
amount.2,10 Recommendations for screen-based entertainment (television, computer, 
electronic games) vary between age groups and countries but consistently suggest that 
children younger than two years should participate in no screen-based entertainment.8,11 
In Australia, children aged 2-5 years are recommended to participate in no more than one 
hour per day,8 while in the U.S. no more than two hours is recommended for that age 
group.12 Recent estimates of children meeting these guidelines vary between about 22%2 
and 34%.4 Studies in children younger than three years of age are sparse however these 
suggest that low levels of physical activity13 and high levels of screen-based 
entertainment5 might also be evident in infants and toddlers. These behaviours are 
important to investigate and understand as evidence shows that they are associated with 
health and other outcomes, including obesity,14-15 bone mineral content16 and cognitive 
and behavioural outcomes.17-18  
 
Subject 
Given the small number of young children achieving the recommended amount of 
physical activity and screen-based entertainment, it is important to investigate and 
identify the factors, or correlates, that might support or constrain those behaviours. In so 
doing, it may be possible to identify targets for intervention to support healthy levels of 
physical activity during early childhood.  
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Problems and Research Context 
There exist several challenges to measuring physical activity and screen-based 
entertainment and their correlates during the early childhood period. Young children 
cannot self-report how much time they spend in such behaviours and it may also be 
difficult for parents to estimate as their children may spend many hours each day in non-
parental care, for instance in preschool or childcare. Objective measures of physical 
activity, such as activity monitors (accelerometers) are available and commonly used, 
however, objective measures of screen-based entertainment, although available, are 
seldom used.  
 
Many studies investigating potential correlates of physical activity and screen-based 
entertainment during the early childhood period have focused on the preschool years, that 
is, roughly three to five years of age. Subsequently, there is very little understanding of 
children’s behaviours during the period from birth to two years of age. Importantly, 
knowledge of behaviours and their correlates during the preschool period may not be 
transferrable to younger children. 
 
Studies investigating correlates of physical activity and screen-based entertainment have 
also typically measured only a few correlates, such as parental factors19-20 or variables in 
the preschool/childcare21 or home22 environments. Because of this, there is little 
understanding of how the correlates might be associated with each of the behaviours 
when considered in their broader context. That is: how might parental factors such as self 
efficacy be associated with young children’s physical activity or screen-based 
entertainment when environmental factors such as availability of equipment in the home 
or access to parks in the neighbourhood are also considered?  
 
Key Research Questions 
Key questions in this field include identifying the domains of correlates of behaviour 
during early childhood. That is, are there correlates at the individual, social and physical 
environment levels that might be associated with young children’s behaviours? It is also 
important to identify what the key correlates in each of those domains might be as these 
can then be used as targets in programs to support healthy behaviours in young children. 
 
Recent Research Results 
Correlates of young children’s physical activity and screen-based entertainment, mostly 
in  three- to five-year-olds, have previously been reported across several studies. 
Correlates are evident in different domains – that is, individual (sex, age, individual 
preferences), social (parental factors) and physical environment (home, preschool, 
neighbourhood factors) correlates appear to be associated with young children’s physical 
activity23 and screen-based entertainment.24 For instance, across many studies, boys are 
consistently reported to be more active than girls, even in this young age group2,21,23 
however there appears to be no difference in time in screen-based entertainment between 
boys and girls.24 Associations between age with physical activity or screen-based 
entertainment are less clear. Some studies report that older children are less active than 
young children in this age group2,25-26 and participate in more screen-based 
entertainment,27 while others report that there is no difference in behaviours between 
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older and younger children during the early childhood period.22,28-30 Differences in 
findings may be attributable to different sample characteristics, such as social or 
geographical considerations, or sizes, or methods of measuring behaviours or correlates. 
There appears to be no association between socioeconomic position and physical activity 
or screen-based entertainment during early childhood.23-24 Virtually nothing is known 
about children’s innate preferences to be active or engage in other behaviours and these 
may also be important considerations. 
 
Social correlates such as parental physical activity19,23,26 and supporting their child to be 
active31 have been shown to be associated with physical activity in young children. For 
screen-based entertainment, parental rules restricting such entertainment are associated 
with children spending less time in those behaviours.20,22,32 Parents who spend more time 
in screen-based entertainment themselves appear to also have children with higher levels 
of participation.33 However little is known about many other social factors that may be 
potential correlates of these behaviours (e.g. sibling influence or interaction, and 
interaction with other people such as grandparents who increasingly play more prominent 
roles in young children’s lives).  
 
While many potential correlates of physical activity and screen-based entertainment have 
been investigated in the physical environment, most have only been explored in one or 
two studies, so it is difficult to draw overall conclusions.23-24 However more time spent 
outdoors23 appears to be consistently associated with higher levels of physical activity in 
young children. Conversely, the amount of play equipment in the home has been shown 
to have no association with how active young children are34-35 and an intervention 
designed to increase physical activity by introducing new play equipment into the 
preschool environment found no change in physical activity.36 For screen-based 
entertainment, having the television constantly on in the home appears to be associated 
with higher levels of television viewing in young children.20,32 Other factors in the 
physical environment, such as access to facilities, require further investigation.  
 
Research Gaps 
Many gaps exist in the current knowledge base around the correlates of physical activity 
and screen-based entertainment in young children. Specifically these include very limited 
knowledge about the level of physical activity and screen-based entertainment in children 
younger than about three years13 or of any potential correlates that might be associated 
with those behaviours during that period.  
 
While many correlates have been investigated, studies have primarily looked at only a 
small number of potential correlates or have investigated only correlates in one domain, 
such as individual or social level correlates.23-24 Research therefore needs to investigate a 
larger number of correlates, across multiple domains simultaneously, to gain a more 
comprehensive understanding of how specific factors may be associated with physical 
activity and screen-based entertainment in their broader contexts. One study that did this 
for physical activity found that correlates were mainly at an individual level but varied 
between boys and girls.35 However, the number of correlates that the study investigated 
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was quite small and further investigation is required. Evidence supporting differences or 
similarities in correlates between boys and girls is also required. 
 
Correlates in the physical environment have typically shown little association with 
physical activity or screen-based entertainment during early childhood and are generally 
measured by parent report. Objective measures of such correlates, including availability 
and accessibility of facilities, aesthetics in the neighbourhood environment, and safety, 
may provide further insight into factors which may support healthy behaviours during the 
early childhood period. Additionally, interventions aiming to change correlates and 
observe subsequent change in physical activity or screen-based entertainment during this 
period are sparse, and as they provide stronger evidence than the cross-sectional studies 
typically undertaken to date, would be a valuable addition to the literature. 
 
Conclusions 
Recommendations for participation in physical activity and screen-based entertainment 
during the early childhood period (birth to five years) are now available in several 
countries, including the U.S. and Australia.7-8,11-12 However, young children still largely 
fail to achieve the recommended amount of physical activity and the majority of children 
exceed recommendations for screen-based entertainment. Identifying the correlates of 
these behaviours is therefore crucial for the development of programs to support healthy 
levels of physical activity and screen-based entertainment during the early childhood 
period, which, in turn, support healthy outcomes for children. Although few individual 
correlates have shown consistent associations with young children’s behaviours, parental 
correlates appear to be important across studies. Given the amount of time and input 
parents have in their young children’s lives, this is hardly surprising. Supporting parents 
is therefore important in achieving the ultimate goal of providing healthy environments 
for children’s development. 
 
Implications for Parents, Services and Policy  
From a policy perspective, it is important to disseminate information about health 
behaviours, including recommended levels of physical activity and screen-based 
entertainment. Such dissemination enables parents and service providers to be aware of 
how much time young children should spend in these behaviours. Additionally, 
dissemination of information about the health outcomes of excessive screen-based 
entertainment or inadequate physical activity would provide parents and service providers 
with further evidence to support decisions regarding children’s opportunities to be active 
or engage in screen-based entertainment. 
 
Service providers such as preschools, childcare centres, and health providers, should be 
required to undertake training in provision of physical activity during the early childhood 
period. Ensuring that children have several hours outside during the day may also be 
important to support adequate opportunities to be active. Given young children spend so 
much time in screen-based entertainment, removal of such opportunities from preschools 
and childcare centres may be warranted. Service providers are also often a point of 
reference and information for parents of young children, and as such, have a 
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responsibility to be able to provide evidence-based information to those parents for the 
care of their children. 
 
Parents require information, advice and support about what the optimal levels of a range 
of behaviours, including physical activity and screen-based entertainment, are for their 
young children, and this role falls primarily with policy makers and service providers. 
However, parents also have an important role to play in modelling healthy behaviours to 
their children, ensuring their children have adequate opportunities for outdoor play and 
minimising opportunities for screen-based entertainment. 
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Topic 
Obesity 
 
Introduction 
Obesity is characterized by the accumulation of excess body fat and can be 
conceptualized as the physical manifestation of chronic energy excess. The current 
prevalence and trends of childhood obesity vary considerably worldwide. North America 
and some European countries have the highest prevalence of overweight (approximately 
20-30%) and obesity (about 5-15%).1 Prevalence remains very low in most developing 
countries, especially those in Asia and Africa (overweight <5%, obesity <2%) based on 
available data, and under-nutrition is still a major health problem in these countries.2 
However, some developing countries, in particular those that have enjoyed rapid 
economic growth such as China and Brazil, have seen a fast increase in obesity rates in 
their populations.3 Different regions (geographic and rural/urban areas), socio-economic 
status, ethnic/racial groups, age groups, and sex groups are affected differently.1 

 
Subject 
A complex and interacting system of factors contributes to increasing rates of overweight 
and obesity – biological, behavioural, social, psychological, technological, 
environmental, economic and cultural – operating at all levels from the individual to the 
family to society as a whole. Public, private, non-profit and community sectors, parents, 
school boards and municipal governments all have a role to play, and their collective 
efforts will be required to start the significant society-wide shift needed to reverse the 
trend of childhood obesity. Attenuating these high rates of child obesity is a high priority 
in many countries not only from a population health perspective, but from a health care 
system’s economic perspective. It is well known that obesity persists from childhood to 
adolescence to adulthood.4 Unfortunately, it is very difficult to treat once it has 
developed. This emphasizes the importance of prevention early in life and recent 
mathematical modeling suggests that targeted obesity interventions for young children (0-
6 years) could yield considerable cost savings and important improvements in well-
being.5          
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Problems 
Obesity results in much suffering to individuals affected by this condition. Evidence from 
many studies indicates that childhood obesity contributes to the early development of a 
number of conditions, such as type 2 diabetes, atherosclerotic heart disease and high 
blood pressure.6-8 The greater risk of health complications associated with early 
morbidity affects normal childhood development and quality of life and thus the long-
term health care burden is extraordinary if we include the obesity associated chronic co-
morbid conditions. It has been projected that the current generation of children will be the 
first in modern history to see a shorter life-expectancy than their parents.9 Obesity is also 
associated with stigma, discrimination and reduced psychological well-being.10 
Consequences of obesity stigma, such as isolation or social withdrawal, could contribute 
to the exacerbation of obesity through psychological vulnerabilities that increase the 
likelihood of over-eating and sedentary activity.   
  
Research Context 
There is no doubt that obesity is an important public health issue and strategies to address 
obesity and obesogenic environments will require a multifaceted, long-term approach 
involving interventions that operate at multiple levels and in complementary ways. 
Despite an impressive amount of research over the past decades, no methods have proven 
to reduce body weight over the long term for a significant number of individuals. Our 
failure to reverse the trend in obesity prevalence has helped us in realizing that a focus on 
weight loss as an indicator of success is not only ineffective at producing thinner, 
healthier bodies, but also damaging, contributing to food and body preoccupation, 
repeated cycles of weight loss and regain, reduced self-esteem, eating disorders, and 
weight stigmatization and discrimination.11 There is an accumulating body of evidence 
showing that most health indicators can be improved through changing health behaviours, 
regardless of whether weight is lost.12,13 However, an important challenge of today’s 
world is that our so-called “obesogenic environment” encourages the consumption of 
energy and discourages the expenditure of energy. Modern, computer-dependent, sleep-
deprived, physically-inactive humans live chronically stressed in a society of food 
abundance.14,15 The excess weight gain observed in prone individuals should be perceived 
as a normal physiological adaptation to a changed environment, rather than a pathological 
process.16 In other words, weight gain is a sign of the modern way of living or a 
“collateral damage” in the struggle for modernity. Accordingly, prevention and treatment 
strategies for obesity should ideally focus on modifying the environment and lifestyle in 
order to make the healthy choice the easy one. 
 
Key Research Questions 
There is accumulating evidence showing the negative effects of obesity at an early age on 
many health-related indicators later in life and on the development of the child. 
Additionally, there is increased recognition of the importance of physical play for the 
motor, cognitive, language, social and emotional development of young children.17 
However, many critical questions will need to be addressed, including: 
 

1. Are the benefits of weight loss interventions attributed to weight loss per se or to 
the changes in lifestyle habits? 
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2. What are the root causes of weight gain in children? Are over-eating and lack of 
physical activity symptoms of something deeper? If yes, can we really impact 
body weight over the long term by simply targeting energy intake and 
expenditure?  

3. What are the main barriers faced by children that preclude them from 
spontaneously adopting a healthy lifestyle? 

4. Can we address childhood obesity without first addressing adult obesity?  
 
Despite all the research on childhood obesity, we have not been able to reverse the 
epidemic. One explanation may be that obesity, like all health conditions that are 
primarily socially determined, resists durable solutions until there is a change in societal 
norms and the values underlying those norms.18 The childhood obesity epidemic is just 
one symptom of our modern way of living. Reversing the trend may require that we apply 
a new approach to improving child health in the 21st century. One approach is to make 
societal changes to enhance human well-being rather than to prevent a particular 
symptom, such as childhood obesity. In the process, we may address obesity and other 
socially-determined health conditions while preventing new ones from emerging.     
 
Recent Research Results 
An impressive body of evidence on the association between childhood obesity and its 
impact on child development has been published over the past years. Optimal child 
development involves many dimensions, from physical to emotional development, and 
our intention is not to cover the literature on this issue here but rather to highlight two 
topics of interest: active play and short sleep duration.  
 
Active play 
Decades of research have shown that play is an important mediator in the physical, social, 
cognitive, and language development of young children.17 In spite of this, play faces 
many threats in America. The growing emphasis on standards, assessment and 
accountability in schools has led to a reduction in outdoor and active physical play. In 
many schools and centres, play has been all but eliminated to make room for quieter 
academic learning. Preschools and kindergartens in public school settings have become 
particularly regimented and adult-directed, with teachers feeling compelled to increase 
literacy and numeracy instruction at the expense of play time.17 Passive television 
viewing and use of other media also are replacing active play and have even been found 
to interrupt the play of young infants.17 Unfortunately, indoor active video gaming seems 
to replace outdoor active play in today’s society. Given that physical play is important in 
physical development, learning, emotional and social development, we should embrace 
and defend play as a crucial part of children’s daily lives, in and out of school. Active 
play should be promoted as part of a healthy and balanced lifestyle, not for body weight 
stability. 
 
Short sleep duration 
Sleep curtailment has become an endemic condition in modern societies, with population 
statistics revealing that sleep duration has decreased by more than an hour over the past 
few decades in children.19 A growing body of evidence shows that short sleep duration is 
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associated with mental distress, depression, anxiety, weight gain, hypertension, diabetes, 
high cholesterol levels, premature death, and adverse health behaviours such as physical 
inactivity and poor eating habits.20,21 The evidence that short sleep duration is a 
determinant of obesity is accumulating.22-24 A number of mechanisms have been invoked 
to account for this association, including an up-regulation of appetite-stimulating 
hormones, a longer exposure to an obesogenic environment as well as a decrease in 
spontaneous physical activity. Thus, sleep loss is an under-recognized public health 
problem that has a cumulative effect on physical and mental health. Sleep is not a waste 
of time – its beneficial effects far exceed the restoration and maintenance of tissue 
structure and function. It is important to remember that a good night’s sleep is the 
“normal” biological condition. No one can effectively argue that lack of sleep is healthy, 
and therefore there is minimal risk in taking a pragmatic approach and encouraging a 
good night’s sleep as an adjunct to other health promotion measures.   
 
Conclusions 
Prevention of obesity in children should be the first line of treatment. Given the complex 
and multi-factorial nature of obesity, preventive interventions should target to root causes 
of the problem in order to be successful. The Institute of Medicine published a report 
Early Childhood Obesity Prevention Policies (2011) that outlines several policy 
recommendations and potential actions for implementation designed to prevent obesity in 
infancy and early childhood by promoting healthy environments for young children.25 
The recommendations of this report are shown in the table on page 5. 
 
Implications  
The modest effects of past health education interventions have increased interest in 
environmental and policy approaches to increase physical activity, decrease sedentary 
behaviour and/or reduce dietary energy intake to prevent obesity. These approaches 
attempt to alter the social, regulatory or physical environments resulting in individuals 
adopting more healthful behaviours, whether or not they are aware of their decisions to 
adopt those behaviours. Environmental and policy approaches may be particularly 
attractive for helping to shape child behaviours because (1) children spend a large part of 
their days in a relatively small number of settings that are susceptible to environmental 
and policy changes (e.g., home, school, transportation to/from school, child care and 
after-school programs); (2) children are often considered unable to make responsible 
behavioural decisions for themselves; and (3) presumed child vulnerabilities justify both 
pre-emptive and remedial protective actions by parents, institutions and policy-makers. 
Environmental and policy solutions designed to prevent obesity at an early age are 
enticing to many policy-makers at all levels of society, from parents to international 
agencies. However, implementing new strategies and policies without evidence of 
efficacy or effectiveness may lead to large investments of resources, effort and time that 
may or may not result in any benefits.     
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Table. Goals and recommendations from the 2011 Institute of Medicine’s Report on 
Early Childhood Obesity Prevention Policies  

Goals Recommendations 

1. Assess, monitor, and track 
growth from birth to age 5. 

 

Healthcare providers should measure weight and length 
or height in a standardized way, plotted on World Health 
Organization growth charts (ages 0-23 months) or 
Centers for Disease Control and Prevention growth charts 
(ages 24-59 months), as part of every well-child visit. 
 
Healthcare professionals should consider 1) children’s 
attained weight-for-length or BMI ≥ 85th percentile, 2) 
children’s rate of weight gain, and 3) parental weight 
status as risk factors in assessing which young children 
are at highest risk of later obesity and its adverse 
consequences. 

2. Increase physical activity in 
young children.  

Child care regulatory agencies should require child care 
providers and early childhood educators to provide 
infants, toddlers, and preschool children with 
opportunities to be physically active throughout the day. 
 
The community and its built environment should promote 
physical activity for children from birth to age 5. 

3. Decrease sedentary behaviour in 
young children.  

Child care regulatory agencies should require child care 
providers and early childhood educators to allow infants, 
toddlers, and preschoolers to move freely by limiting the 
use of equipment that restricts infants’ movement and by 
implementing appropriate strategies to ensure that the 
amount of time toddlers and preschoolers spend sitting or 
standing still is limited. 

4. Help adults increase physical 
activity and decrease sedentary 
behaviour in young children. 

Health and education professionals providing guidance to 
parents of young children and those working with young 
children should be trained in ways to increase children’s 
physical activity and decrease their sedentary behaviour, 
and in how to counsel parents about their children’s 
physical activity 

5. Promote the consumption of a 
variety of nutritious food, and 
encourage and support 
breastfeeding during infancy. 

Adults who work with infants and their families should 
promote and support exclusive breastfeeding for 6 
months and continuation of breastfeeding in conjunction 
with complementary foods for 1 year or more. 
 
To ensure that child care facilities provide a variety of 
healthy foods and age-appropriate portion sizes in an 
environment that encourages children and staff to 
consume a healthy diet, child care regulatory agencies 
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should require that all meals, snacks, and beverages 
served by early childhood programs be consistent with 
the Child and Adult Care Food Program meal patterns 
and safe drinking water be available and accessible to the 
children. 
 
The Department of Health and Human Services and the 
U.S. Department of Agriculture should establish dietary 
guidelines for children from birth to age 2 years in future 
releases of the Dietary Guidelines for Americans. 

6. Create a healthful eating 
environment that is responsive to 
children’s hunger and fullness 
cues. 

State child care regulatory agencies should require that 
child care providers and early childhood educators 
practice responsive feeding. 

7. Ensure access to affordable 
healthy foods for all children. 

Government agencies should promote access to 
affordable healthy foods for infants and young children 
from birth to age 5 in all neighbourhoods, including those 
in low-income areas, by maximizing participation in 
federal nutrition assistance programs and increasing 
access to healthy foods at the community level. 

8. Help adults to support children’s 
healthy eating. 

Health and education professionals providing guidance to 
parents of young children and those working with young 
children should be trained and educated and have the 
right tools to increase children’s healthy eating and 
counsel parents about their children’s diet. 

9. Limit young children’s screen 
time and exposure to food and 
beverage marketing. 

Adults working with children should limit screen time, 
including television, cell phone, or digital media, to less 
than two hours per day for children aged 2-5.  
 
Healthcare providers should counsel parents and 
children’s caregivers not to permit televisions, computers, 
or other digital media devices in children’s bedrooms or 
other sleeping areas. 

10. Promote age-appropriate sleep 
durations among children. 

Child care regulatory agencies should require child care 
providers to adopt practices that promote age-appropriate 
sleep durations. 
 
Health and education professionals should be trained in 
how to counsel parents about their children’s age-
appropriate sleep durations. 

  
 

Adapted from the 2011 Institute of Medicine Report.25  
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Introduction 
The obesity epidemic has spared no segment of the population, even infants and young 
children.1  In 2007-08, almost 10% of U.S. infants and toddlers were overweight.2 
Recently, researchers have looked to events that occur in very early life, even before 
birth, to understand the causes of childhood obesity and identify factors that may be 
targeted for prevention.3 In this section, we outline parameters for normal growth in 
infancy, review prenatal factors that have been found to be associated with later obesity, 
and identify areas for intervention. 
 
Subject 
During well-child visits, pediatric clinicians use growth charts to document serial 
measures of weight and length, and screen for abnormalities in weight status.4 In the U.S., 
among children over the age of two, obesity is defined as a body mass index (BMI, 
weight in kg divided by height in m)2 above the 95th percentile for age and sex, compared 
with a reference population – typically the Centers for Disease Control and Prevention 
(CDC) 2000 growth charts.5  Overweight is a BMI between the 85th and 94th percentile.   
 
In infants below 24 months, excess weight has traditionally been defined using weight for 
length percentiles compared with the CDC reference data. In the past few years, however, 
evidence is emerging that the World Health Organization (WHO) 2006 Growth Standard 
might be a better reference for healthy growth in infancy.6 WHO included only term 
infants who were breast-fed for at least 12 months, followed them longitudinally, and 
excluded data for children with excess adiposity and growth failure. Using the WHO 
Growth Standard fewer children are diagnosed with poor weight gain, and more with 
excess adiposity, than when using the CDC Growth Reference.7,8 Recent 
recommendations suggest the use of the WHO standard for infants below 24 months, 
with a BMI above the 97th percentile indicating excess adiposity.9 Since BMI reflects 
both lean and fat mass, however, BMI screening may result in misdiagnosis of 
individuals with higher or lower lean body mass than expected. 

 

http://www.child-encyclopedia.com/en-ca/child-obesity/how-important-is-it.html
http://www.child-encyclopedia.com/Pages/PDF/Glossary_Brain_Adiposity.pdf
http://www.child-encyclopedia.com/en-ca/home.html


OBESITY 

In addition to an infant’s weight at any given time, a rapid weight gain trajectory predicts 
later health outcomes including risk for high blood pressure and asthma.10,11 In a study of 
44,622 children aged 1 month to 10 years with 122,214 length/height and weight 
measurements, Taveras et al. found that upward crossing of ≥ 2 major weight-for-length 
percentiles (i.e., the 5th, 10th, 25th, 50th, 75th, 90th, and 95th percentile lines on the 
growth chart) in the first 6 months of life was not only common but was also associated 
with the highest risk of obesity 5 and 10 years later.12 
 
Problems 
Obesity in infancy predicts obesity and related cardio-metabolic risk in later life. Also 
serious morbidity may occur even within childhood, including asthma, orthopedic 
problems, psychosocial adversity, high hospital admission rates, and increasingly, type 2 
diabetes.13-18 Fat cell number, a major determinant of fat mass in adulthood, appears to be 
set in the first years of life.19 The fattest babies are not necessarily the biggest – babies 
born small for gestational age have reduced lean body mass, but are relatively fatter 
compared with appropriate-for-gestational age babies both at birth and in later life.20  
Since the combination of low weight at birth and rapid postnatal weight gain is the 
strongest predictor of later disease risk, it is especially important avoid ‘fattening up’ 
these small babies.21   
 
Research Context 
Numerous animal experiments dating back decades show that perturbations before birth 
can have lifelong effects on health.22,23 Whereas early studies focused on under-nutrition 
in early life as a risk factor for cardiovascular disease risk, more recently research has 
focused on over-nutrition and excess adiposity. In humans, accumulating research 
demonstrates that maternal prenatal obesity, excess weight gain during pregnancy, 
gestational diabetes, and smoking during pregnancy predict later obesity and its adverse 
sequelae.24-31   

 
Key Research Questions 
 Current research into the developmental origins of obesity clusters around 
the following questions: 1) What factors in early life predict later obesity risk, and how 
much influence do these early life factors have compared risk factors that occur later on? 
2) What are the pathways and mechanisms by which early life exposures influence later 
health? 3) How can we intervene in these early life exposures to prevent or ameliorate 
risks for obesity and its adverse health effects? 
 
Recent Research Results 
Obese mothers tend to have obese children.32-34 Initially these associations were mostly 
studied as evidence for a genetic underpinning of obesity risk.35 More recently, numerous 
investigators have found evidence that the obese intrauterine environment itself programs 
body weight.36 Similarly, a number of epidemiologic studies have found that higher 
maternal gestational weight gain is associated with higher child weight in childhood and 
adolescence, and consequent risk for obesity and elevated blood pressure.27,37-40 Infants 
born to mothers with diabetes during pregnancy are heavier at birth, but then grow slower 
after birth and are often no larger during the preschool years. However, even in early life 

Encyclopedia on Early Childhood Development  
©2012 CEECD / SKC-ECD  
Oken E 

2



OBESITY 

they are likely to have more body fat,41 and beginning in mid-childhood these children 
are heavier than their peers who were not born to mothers with diabetes during 
pregnancy.24 Finally, although infants born to mothers who smoked during pregnancy are 
small at birth, they grow faster and have a higher risk for obesity in childhood and 
adulthood.28 

 
The question remains whether these intrauterine experiences actually program long-term 
weight regulation and disease risk, or whether they are solely markers for other, shared 
causes of both maternal weight and child weight. Shared genes and extra-uterine 
environment certainly account for some of the similarity in maternal and offspring 
weight.42,43 For example, parents and children tend to have similar diet quality and 
physical activity habits.44 Also, mothers who smoke, are obese, had gestational diabetes, 
or gained excessive weight during pregnancy are less likely to breastfeed, which itself 
predicts later overweight.45-48   

 
However, associations of these prenatal factors with child weight persist even after 
statistical adjustment for factors such as socioeconomic status, infant feeding, and child 
diet and physical activity.37 Furthermore, studies that compare siblings with discordant 
prenatal exposures but presumably otherwise similar genetic and extra-uterine 
experiences, provide additional evidence that the prenatal is a critical period for obesity 
risk.49-51 Also, these human findings are supported by abundant evidence from animal 
studies among rodents, sheep and primates.52-54   
 
Research Gaps 
An optimal approach to understanding the role of intrauterine exposures for later health 
would be to conduct a well-powered randomized clinical trial, in which women are 
randomized to usual care or to an effective weight change intervention before and/or 
during pregnancy, and follow children longitudinally. No previous randomized trials have 
been performed of an intervention delivered before pregnancy. Trials to improve diet or 
other behaviours during pregnancy have generally included small numbers of women, 
and few have followed infants after delivery.55 To date, the limited data available suggest 
that studied interventions have not been successful in reducing rates of large for 
gestational age births.56 Ongoing studies with larger sample sizes are expected to provide 
additional information in the coming years.   
 
Conclusions 
Childhood overweight is common and an important predictor of later health. Numerous 
observational studies among humans and abundant experimental data from animals 
suggest that experiences before birth including intrauterine exposure to maternal 
smoking, obesity, excess gestational weight gain or diabetes can “program” trajectories of 
adiposity and metabolic health throughout life. Clear guidelines exist for each of these 
factors, including recommendations for optimal maternal BMI before pregnancy, 
gestational weight gain guidelines, advice against smoking during pregnancy, and 
recommendations for universal gestational diabetes screening.57,58 What is less clear, 
however, is how to help women achieve these optimal behaviours. 
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Implications for Parents, Service Providers, and Policy Makers  
All young women should be encouraged to maintain a healthy weight and abstain from 
smoking prior to pregnancy. During pregnancy, provider advice is an important predictor 
of healthful behaviours and of weight gain concordant with guidelines. Women should be 
counseled regarding the implications of their own weight and health status for their 
child’s health.  

 
Pediatricians should identify and document prenatal and familial factors that are likely to 
increase a child’s obesity risk, including parental obesity and maternal smoking, excess 
gestational weight gain and gestational diabetes. All infants and children should be 
routinely screened for overweight and for rapid weight gain using standard measurement 
techniques and the appropriate growth charts. The postpartum period is an opportunity to 
promote healthful behaviors that may not only improve the mother’s long-term health and 
provide a role model for the infant’s future behaviours, but also may optimize the 
mother’s health entering subsequent pregnancies. 
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Topic 
Obesity 
 
Introduction 
Over the course of human history, feeding practices for newborns and infants have 
focused on ensuring adequate caloric intake to support adequate growth. These parenting 
practices evolved due to the possibility that famine was a common risk, and have 
persisted despite the unlikely occurrence of food scarcity in most of the developed world. 
Healthcare providers also have focused on ensuring adequate newborn and infant growth, 
and more specifically avoiding insufficient growth during the neonatal period and 
infancy, consistently guarding against the possibility of the diagnosis of “failure to 
thrive.” This however is problematic given that today, in the developed world, food is 
plentiful, and it is easy to obtain inexpensive, palatable, high-calorie foods even for very 
young children. Failure to thrive due to too few calories is uncommon, but parenting 
practices such as encouraging infants to finish bottles, “topping a child off” with extra 
calories before bedtime, pressuring infants to eat large servings of solid foods, and using 
food to soothe non-hunger related infant distress have persisted1 and can result in 
excessive weight gain during infancy. Healthcare providers also contribute to this 
problem from the first days of a baby’s life. While giving appropriate guidance to wake 
newborns every 3-4 hours to feed in the week following birth to prevent excessive 
neonatal weight loss, clinicians commonly neglect to inform parents to stop this practice 
once a baby returns to their birth weight and has established a healthy pattern of weight 
gain. Although most infants return to birth weight by age 2 weeks, a popular reference 
from the American Academy of Pediatrics recommends waking a baby that sleeps longer 
than 4-5 hours for a feeding during the first month.2 Further, clinicians continue to guard 
against failure to thrive but despite increasing rates of obesity, are very unlikely to 
diagnose excessive weight gain or obesity during infancy.3 
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Subject  
In recent decades the prevalence of obesity has increased dramatically among all age 
groups, including infants and young children.4,5 Almost 10% of U.S. children less than 2 
years are already obese and over 25% of children between ages 2 and 5 years are 
overweight.5 Across the globe, similar trends exist.6 Both overweight and rapid growth 
during infancy have significant long-term consequences, and are associated with adult 
obesity and its co-morbidities including hypertension, coronary artery disease and type 2 
diabetes mellitus.7-10 
 
Problems  
Because infancy is a critical period of developmental plasticity with long-lasting 
metabolic and behavioural consequences,10,11 interventions developed for delivery during 
this period may alter long-term risk for obesity and associated co-morbidities. However, 
while modifiable factors promoting overweight and rapid growth during infancy have 
been identified,12-14 preventive interventions addressing these factors are scant.15 Further, 
both parents and healthcare providers must be educated to change their traditional focus 
from ensuring sufficient growth to recognizing and intervening upon early life obesity 
and its risk-factors.16,17 
 
Research Context  
Although it is a major public health problem with long-term consequences, parents and 
healthcare providers typically do not see early life obesity or rapid infant weight gain as 
problematic and instead often consider a chubby baby to be a healthy baby.18 
 
Key Research Questions 
Can the increasing prevalence of early life obesity be reversed? 
 
Given the complex biological, behavioural and socioeconomic factors that interact to 
result in childhood obesity, what time periods in development should be targeted on both 
individual and societal levels and what are the most effective intervention components? 
 
What model is best for delivering obesity prevention interventions for infants (e.g., 
primary care-based, home visitation, other)? 
 
Can early life metabolic and behavioural influences on obesity be permanently changed 
via early life interventions? 
 
Is pregnancy or infancy the best time to intervene to prevent childhood obesity and its co-
morbidities? Could interventions during both periods be synergistic? 
 
Recent Research Results 
Prior to 2010, there were no intervention studies demonstrating beneficial effects on 
weight status of children younger than 2 years.19 Since then, two pilot studies showed 
positive effects on weight status of early intervention programs,20 and other trials are in 
progress.21-24 In one pilot, nurses assisted mothers in developing parenting skills related 
to three areas of infant behaviour believed to affect early obesity risk: sleeping, crying 
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and feeding. First-time mothers who intended to breastfeed were randomly assigned to 
receive a soothe/sleep intervention, an introduction of solids intervention, both 
interventions, or no interventions. Interventions were delivered via home visits at ages 2-
3 weeks and 4-6 months. One hundred and ten mother-infant pairs completed the one-
year study. The soothe/sleep intervention focused on strategies to lengthen infant sleep 
and taught parents soothing strategies to use rather than indiscriminately feeding in 
response to infant fussing. At age 2-3 weeks, dyads randomized to this intervention were 
instructed on alternate soothing responses, including swaddling, side or stomach position, 
shushing, swinging, and (non-nutritive) sucking. Parents were also taught to emphasize 
day/night differences. The introduction of solids intervention focused on “when,” “how,” 
and “which” foods to introduce to infants and provided systematic experiences with new 
foods between ages 4-6 months. Infants receiving both interventions had significantly 
lower weight-for-length percentiles at 1 year compared to other groups. This result is 
depicted in Figure 1, where the y-axis depicts weight-for-length percentiles using the 
World Health Organization (WHO) growth charts.25  

 
The second pilot study assessed a primary care based intervention to promote healthful 
behaviours among 0-6 month old infants and their mothers including motivational 
counseling and group parenting workshops.26 Eighty infants completed the 6-month trial 
with fewer intervention infants being in the highest quartile of weight-for-length z-score 
at 6 months of age (22% vs. 42%). 
 
Research Gaps 
While these pilot intervention results are promising, there are additional possible targets 
for the primary prevention of early life obesity27 including improving dietary content, 
increasing physical activity, reducing sedentary behaviours, improving sleep hygiene, 
improving parental understanding of normal infant growth, and improving parental 
responsiveness to infant cues and infant distress. For most candidate interventions, 
however, there are insufficient data on their effectiveness or data to support their 
reproducibility in and generalizability to different setting, cultures, or populations. 
Further, there is no evidence that early life prevention of overweight or obesity will lead 
to long-term prevention of obesity or its co-morbidities.  
 
Conclusions  
With obesity rates climbing for infants and toddlers globally, interventions are needed for 
this age group, given the lifelong consequences of early life obesity. Despite the limited 
evidence to date supporting interventions for obesity prevention during infancy, there has 
been increasing interest in this topic because infancy is a time of exceptional metabolic 
and behavioural plasticity. While there are numerous opportunities for intervention, a 
culture change among parents and pediatric healthcare providers is needed in order to 
change the primary focus of weight status in infancy from prevention of failure to thrive 
to the prevention of over-thriving.  Societal acknowledgement of this problem and a 
change in focus by clinicians and parents will be timely as solutions appear to be 
forthcoming.  In the meantime, those interested in the complexity of this topic plus 
potential solutions can review the Institute of Medicine’s recent publication, Early 
Childhood Obesity Prevention Policies, which focuses on the period from birth to age 5 
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and includes brief reviews of the evidence for some of these factors influencing early 
growth in infancy and early childhood.18 
 
Implications for Parents, Services and Policy  
In our current obesogenic environment, it has become easier for parents, healthcare 
providers, and policy makers to view being overweight as normal. Unfortunately, obesity 
and its co-morbidities may have devastating health effects for individuals and economic 
effects on a societal level. Failure to recognize overweight infants is common and its 
consequences can be dire. Fortunately, research into promising interventions is 
increasing, and policy makers are drawing attention to the problem. First Lady Michelle 
Obama’s program, “Let’s Move,” aims to solve the childhood obesity epidemic within a 
generation and includes messages that begin during pregnancy and infancy, such as the 
promotion of breastfeeding as the preferred source for infant nutrition.28 In addition, the 
recent Institute of Medicine report on Early Childhood Obesity Prevention Policies 
focuses on preventing obesity during infancy and early childhood.18 Policy 
recommendations include promoting growth monitoring and early screening by 
healthcare professionals to identify infants and young children who may be at risk based 
on early growth. The report also includes policies designed to impact developing lifestyle 
behaviours associated with increased obesity risk, including sleep, eating patterns, 
physical activity and media exposure. The recommendations are based on current 
evidence and the evidence-based belief that changing policy can change obesity. The 
report also highlights the need for research to evaluate the impact of policy 
recommendations and to develop more effective early interventions. All of these 
programs and research demonstrate clearly that our society must shift its traditional 
primary focus from ensuring adequate growth to the preventing obesity. 

 
Figure 1. Infants who received both interventions had lower weight-for-length percentiles 
at age 1 year (n=110), relative to the WHO growth standards. (Adapted from Paul et al. 
Preventing Obesity during Infancy: A Pilot Study. Obesity 2011; 19: 353-6120) 
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Topic 
Obesity 
 
Introduction and Subject 
The preschool years are critically important for child health, developmental, learning and 
social outcomes. From about the age of two, many children spend increasing amounts of 
time away from their primary caregivers in early childhood settings such as day care, 
kindergartens, nurseries and early learning centres.1,2 These settings, along with the 
family/home environment influence children’s dietary intake, physical activity and in turn 
energy balance, and as can help promote healthy behaviours and healthy weight, and 
reduce the risk of developing childhood obesity.1-3 
 
Recent Research Results 
The results from our recent systematic review of the obesity prevention evidence4 and 
studies emerging in the literature more recently, suggest that obesity prevention in the 
early years can be effective. The recent Cochrane systematic review4 included controlled 
studies with a duration of at least 12 months, and a minimum of six clusters (if a RCT 
[randomized controlled trial]). Eight studies were included which targeted young 
children (0-5 years). Analysis showed that children in the intervention group had a 
smaller increase or a larger decrease in body mass index (BMI) from pre- to post-
intervention compared to the children in the control group. Overall, the children in the 
intervention group had a change in BMI that was 0.26 units less than the control 
group. For a preschool child aged 3.7 years with a BMI of 16.3, this represents a 
difference in BMI of 1.6%.  At a population-level this result is very encouraging, 
however there was a lot of variability in the studies, with some interventions based in 
homes, and others in education and healthcare settings. When we looked at these 
separately we found those that were either home-based or involved a healthcare setting5,6 
produced bigger effects then the interventions conducted in an education-setting, 
although the number of studies is small.    
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When examining the individual studies, only two studies reported significant differences 
in measures of adiposity between groups immediately post-intervention;6,7 these were 
also the longest-running studies in the group. Although based on only a few studies, and 
not all individual studies showed significant differences, these results suggest that for 
children aged 0-5 years, interventions set outside education settings are possibly more 
effective, which may relate to a number of factors including the level of parent 
engagement. This finding is consistent with Hesketh and Campbell’s previous review.8 
Further detailed exploration of these studies is needed to identify effective program 
components.9   
 
Five of the eight studies incorporated both diet and physical activity intervention 
strategies;  three were physical activity interventions only. All but one of the studies had 
short intervention periods (< one year; six studies ≤ 24 weeks), with only Jouret7 having a 
longer intervention period (two years). Of the eight study designs, theoretical basis was 
explicitly reported in one10 however, we can surmise that behaviour change theory 
informed the design of five of the studies and environmental change models seemed to 
inform the design of two of the studies.4 
 
On balance, quite modest behavioural impacts were achieved from the interventions in 
this age group. Dietary changes were reported in only two studies.6,11 Fitzgibbon reported 
that the children who received interventions had a significantly lower intake of saturated 
fat at one-year follow-up (P = 0.002), but not post-intervention or at two-year follow-
up.11 When the same intervention was conducted with a Latino community these same 
results were not observed.12 The intervention by Keller resulted in significantly lower 
energy intake and percentage protein intake in the intervention group post-intervention.6  
Of the three interventions targeting physical activity-related behaviours, the only positive 
impact was observed in the study by Reilly, and was specific to improved fundamental 
movement skills.13 
 
Other evidence 
The Cochrane review includes childhood obesity prevention studies published until early 
2010. Since that time other controlled trials in preschool aged children have emerged in 
the literature. Once such study is Romp & Chomp.14 This was a community-wide 
Australian intervention with a focus on environmental determinants of childhood obesity. 
It targeted children aged 0-5 years and the intervention program was delivered through 
child care (centre-based and family-based day care), education (preschools) and health 
(universal child health checks) services. The outcome evaluation showed an increase in 
the prevalence of overweight/obesity from baseline to follow up in all the groups, but this 
increase was significantly lower in both the 2-year-old and 3.5-year-old intervention 
groups (1.8 and 2.7 percentage points lower than the comparison groups, respectively). In 
addition, overall dietary patterns were improved as a result of the intervention.14 When 
exploring potential mediating pathways we observed that in at least one of the children’s 
settings, family day care, there were positive improvements in the environment which 
significantly promoted active play and reduced screen-based sedentary activities. These 
included the implementation of rules and guidelines, more care provider practices 
supporting children’s positive meal experiences, fewer unhealthy food items allowed, 
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increased staff training in nutrition and physical activity and less unhealthy caregiver 
practices such as rewarding children with food.15 When changes in the kindergarten 
settings were examined, similar environmental changes were demonstrated, although 
there was stronger parent engagement in this setting, compared to the child care setting.   
 
Conclusion and Implications 
Obesity prevention efforts in preschool children have shown promising results, although 
the number of studies is small and lower quality study designs limit our ability to make 
far-reaching recommendations. It is clear that further high-quality research is needed to 
enhance our knowledge of which interventions (and specific intervention components) 
are the most effective, cost-effective, safe and equitable for this age group, and how best 
to then embed them into current practice and systems so that all children benefit.  
 
 
REFERENCES 
 
1. Mo-Suwan L, de Silva-Sanigorski AM. Obesity prevention interventions in early 

childhood. In: Waters S, Uuay, Seidell, editor. Preventing childhood obesity: 
evidence, policy and practice. Wiley Blackwell; 2010. 

2. de Silva-Sanigorski AM, Corvalan, Uauy R. Obesity Prevention and control in 
early childhood and the practicalities of working in early childhood settings. In: 
Waters S, Uuay, Seidell editor. Preventing childhood obesity: evidence, policy 
and practice. Wiley Blackwell; 2010. 

3. Hawkins SS LC. A review of risk factors for overweight in preschool children: a 
policy perspective. Int J Pediatr Obes. 2006;1(4):195-209. 

4. Waters E, de Silva-Sanigorski AM, Hall BJ, Brown T, Campbell KJ, Gao Y, et al. 
Interventions for preventing obesity in children. Cochrane Database of Systematic 
Reviews 2011(12. Art. No.:CD001871). 

5. Harvey-Berino J, Rourke J. Obesity prevention in preschool native-american 
children: a pilot study using home visiting. Obesity Research. 2003;11(5):606-11. 

6. Keller A, Klossek A, Gausche R, Hoepffner W, Kiess W, Keller E. Prevention for 
obesity in childhood. Deutsche Medizinische Wochenschrift. 2009;134(1/2):13-8. 

7. Jouret B, Ahluwalia N, Dupuy M, Cristini C, NÃ¨gre-Pages L, Grandjean H, et al. 
Prevention of overweight in preschool children: results of kindergarten-based 
interventions. International Journal Of Obesity (2005). 2009;33(10):1075-83. 

8. Hesketh KD, Campbell KJ. Interventions to prevent obesity in 0-5 year olds: an 
updated systematic review of the literature. Obesity (Silver Spring). 2010 Feb;18 
Suppl 1:S27-35. 

9. Waters E, Hall BJ, Armstrong R, Doyle J, Pettman TL, de Silva-Sanigorski A. 
Essential components of public health evidence reviews: capturing intervention 
complexity, implementation, economics and equity. Journal of public health 
(Oxford, England). 2011 Sep;33(3):462-5. 

10. Fitzgibbon ML, Stolley M. Promoting health in an unhealthful environment: 
lifestyle challenges for children and adolescents. J Am Diet Assoc. 
2006;106(4):518-22. 

Encyclopedia on Early Childhood Development  
©2012 CEECD / SKC-ECD  
de Silva-Sanigorski A, Campbell K 

3



OBESITY 

Encyclopedia on Early Childhood Development  
©2012 CEECD / SKC-ECD  
de Silva-Sanigorski A, Campbell K 

4

11. Fitzgibbon ML, Stolley MR, Schiffer L, Van Horn L, KauferChristoffel K, Dyer 
A. Two-year follow-up results for Hip-Hop to Health Jr.: a randomized controlled 
trial for overweight prevention in preschool minority children. J Pediatr. 2005 
May;146(5):618-25. 

12. Fitzgibbon ML, Stolley MR, Schiffer L, Van Horn L, KauferChristoffel K, Dyer 
A. Hip-Hop to Health Jr. for Latino preschool children. Obesity (Silver Spring). 
2006 Sep;14(9):1616-25. 

13. Reilly JJ, Kelly L, Montgomery C, Williamson A, Fisher A, McColl JH, et al. 
Physical activity to prevent obesity in young children: cluster randomised 
controlled trial. BMJ. 2006;333(7577):1041-3. 

14. de Silva-Sanigorski AM, Bell AC, Kremer P, Nichols M, Crellin M, Smith M, et 
al. Reducing obesity in early childhood: results from Romp & Chomp, an 
Australian community-wide intervention program. Am J Clin Nutr. 2010 April 1, 
2010;91(4):831-40. 

15. de Silva-Sanigorski A, Elea D, Bell C, Kremer P, Carpenter L, Nichols M, et al. 
Obesity prevention in the family day care setting: impact of the Romp & Chomp 
intervention on opportunities for children's physical activity and healthy eating. 
Child Care Health Dev. 2011 May;37(3):385-93. 

 
 
 
To cite this document: 
 
de Silva-Sanigorski A, Campbell K. Obesity prevention in the preschool years. Fisher JO, topic ed. In: 
Tremblay RE, Boivin M, Peters RDeV, eds. Encyclopedia on Early Childhood Development [online]. 
Montreal, Quebec: Centre of Excellence for Early Childhood Development and Strategic Knowledge 
Cluster on Early Child Development; 2012:1-4. Available at: http://www.child-
encyclopedia.com/documents/deSilva-Sanigorski-CampbellANGxp1.pdf. Accessed [insert date]. 
 
 
 
 

This article is produced by: 

 

 
 

 

 
with support from: 

 

 

http://www.excellence-earlychildhood.ca/home.asp?lang=EN�
http://www.skc-ecd.ca/home.html�
http://www.child-encyclopedia.com/documents/deSilva-Sanigorski-CampbellANGxp1.pdf
http://www.child-encyclopedia.com/documents/deSilva-Sanigorski-CampbellANGxp1.pdf

	Obesity
	Obesity
	Appetitive Traits and Weight in Children
	Obesity

	Correlates of Physical Activity and Sedentary Behaviour During Early Childhood
	Obesity

	Obesity at an Early Age and Its Impact on Child Development
	Obesity

	Prenatal Origins of Obesity: Evidence and Opportunities for Prevention
	Obesity

	Obesity Prevention During Infancy: A Change of Focus
	Obesity

	Obesity Prevention in the Preschool Years
	Obesity


