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Summary

The prevalence of overweight among children has doubled within the past two
decades. Increases in the rate of childhood overweight are of particular concern
due to the negative health and psychological effects noted among overweight chil-
dren. As shown by previous research, the development of childhood overweight
involves a complex set of factors from multiple contexts that interact with each
other to place a child at risk of overweight. This multifaceted system can be con-
ceptualized using Ecological Systems Theory (EST). EST highlights the impor-
tance of considering the context(s), or ecological niche, in which a person is
located in order to understand the emergence of a particular characteristic. In the
case of a child, the ecological niche includes the family and the school, which are
in turn embedded in larger social contexts including the community and society
at large. In this review, EST is used as a framework with which to summarize
research assessing predictors of childhood overweight. Specifically, child charac-
teristics that place children at risk of the development of overweight (including
dietary intake, physical activity, and sedentary behaviour) will be reviewed while
taking into consideration the influence of the familial environment, the school
environment, and the community and larger social environments. It is concluded
that future research needs to adopt a broader contextual approach in order to
understand and intervene against the processes leading to the development of
overweight among children and that the use of theories or paradigms such as EST
will facilitate developing and testing models of causal processes.
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Introduction

psychological outcomes including depression (4), disturbed
body image (5,6) and low self-concept (7,8). Due the neg-

In the past two decades, a twofold increase has been noted
in the rate of obesity among children; today, approximately
25% of US children between the ages of 6 and 17 years are
overweight or at risk of overweight (1). Heightened rates
of overweight are also noted among pre-school-aged
children, particularly 4-5-year-old girls (2). Consequently,
childhood overweight is regarded as the most prevalent
nutritional disease among US children and adolescents
(3). Childhood overweight has been associated with nega-
tive health consequences including non-insulin dependent
diabetes, hypertension, and sleep apnea (3), and negative

ative consequences associated with childhood overweight,
research assessing its causes is of utmost importance in
order to guide the development of treatment and preven-
tion programmes.

Research assessing behavioural correlates of childhood
overweight has increased dramatically in the past 10 years.
Although this surge of interest has increased our under-
standing of predictors of childhood overweight, the result-
ing body of research is limited primarily to a series of
simple, or bivariate, relationships. Future research needs to
move beyond bivariate relationships and develop a com-
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prehensive model of the factors implicated in the develop-
ment of childhood overweight, such as children’s dietary
and activity patterns, parenting practices that shape chil-
dren’s dietary and activity practices, and the environment
in which parenting takes place. This model should also
incorporate child characteristics, such as gender and age,
that influence parenting practices and moderate the impact
of risk factors on the development of overweight. Such a
model could serve as a useful heuristic device to promote
the investigation of the complex multifactorial aetiology
of childhood overweight and facilitate the development of
effective intervention and prevention programmes. Eco-
logical Systems Theory presents an effective tool with
which to develop such a model. The usefulness of EST will
be illustrated by using it as a framework to evaluate and
integrate research assessing risk factors for childhood
overweight including children’s dietary intake, physical
activity, and sedentary behaviour and to consider familial
and societal characteristics that influence the emergence
of child risk behaviours.

Ecological systems theory

Ecological Systems Theory (EST) conceptualizes human
development from an interactive contextual perspective
(9,10). According to EST, development, or change in
individual characteristics, cannot be effectively explained
without consideration of the context, or ecological niche,
in which the person is embedded. An ecological niche
includes not only the immediate context in which a person
is embedded, but also the contexts in which that context
is situated. In the case of a child, the ecological niche
includes the family and the school, which are in turn
embedded in larger social contexts including the commu-
nity and society in general. In addition to these larger con-
texts, characteristics particular to the child, such as gender
and age, interact with familial and societal characteristics
to influence development. To summarise, according to EST,
development occurs as a result of interactions within
and among these contexts; that is, characteristics of the
child interact with processes in the family and the school,
which themselves are influenced by characteristics of the
community and society at large. The application of EST
to predictors of childhood overweight is illustrated in
Fig. 1.

Predictors of childhood overweight

Figure 1 presents a model of the development of childhood
overweight based on the results of research assessing pre-
dictors of childhood overweight in combination with
EST. According to this model, child behavioural patterns
such as dietary intake, physical activity, and sedentary
behaviour (such as TV viewing) can place a child at risk of

overweight (shown in upper case lettering in Fig. 1); these
factors will be referred to as ‘child risk factors’. The impact
of child risk factors on the development of overweight is
moderated by child characteristics including age, gender,
and susceptibility to weight gain (shown in italic lettering
in Fig. 1). The development of child risk factors is shaped
by parenting styles and family characteristics, such as
parents’ dietary intake and activity patterns, nutritional
knowledge, child feeding practices, and peer and sibling
interactions. Characteristics of the school environment,
such as structured periods for activity and the dietary
quality of school lunches, and community, demographic,
and larger environmental factors, such as parent work-
related demands (i.e. work hours and leisure time), ethnic
background and the availability and accessibility of recre-
ational facilities, influence child weight status as a result of
their influence on parenting practices and children’s daily
eating and activity behaviours.

The model outlined in Fig. 1 is similar to a widely used
theoretical model established by United Nations Children’s
Fund (UNICEF) that describes causes of childhood malnu-
trition (11). In the UNICEF model, malnutrition occurs as
a result of a compilation of factors including inadequate
dietary intake by the child, which is due to household or
family level factors such as insufficient access to food and
poor water sanitation, which themselves occur as a result
of societal level factors such as a lack of potential resources
and limits in technology. The main difference between these
two models is that EST outlines bi-directional, rather than
uni-directional, relationships among the different levels of
influence and considers how factors at one level moderate
the influence of factors from another level.

Research relating to the model of childhood overweight
presented in Fig. 1 is reviewed below. Specifically, research
relating to each of the child risk factors (i.e. dietary intake,
activity patterns, and sedentary behaviour) is reviewed
in turn and the influence of (a) child characteristics (b)
parenting styles and family characteristics, including
peers, and (c) community and demographic characteris-
tics, including the schooling system, are considered for each
child risk factor. The primary goal of this review is to high-
light the necessity of addressing characteristics of the child
and the familial and societal contexts in which the child is
embedded in order to understand the process by which
childhood overweight develops. As a point of clarification,
the term ‘weight status’ will be used as a collective term to
refer to all measures of body composition.

Children’s dietary patterns

Children’s dietary patterns are central in the development
of overweight as excess caloric intake, relative to energy
expenditure, will result in the storage of energy as fat, even-
tually leading to excessive levels of fat in the body. In addi-
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Figure 1 Ecological model of predictors of childhood overweight. #=Child risk factors (shown in upper case lettering) refer to child behaviours
associated with the development of overweight. Characteristics of the child (shown in italic lettering) interact with child risk factors and contextual
factors to influence the development of overweight (i.e. moderator variables). This review is organized around child risk factors and the influence of
child family, and community characteristics is discussed for each child risk factor.

tion, high levels of fat may facilitate fat storage, as ingested
fat is readily stored as fat in comparison to other macro-
nutrients such as carbohydrate or protein (12). Children’s
preference for fat, although less well understood, may also
place children at risk of overweight as it may predispose
children to consume high levels of fat. Research has iden-
tified links between children’s weight status and total
energy intake, percentage of intake as fat, and fat prefer-
ence. The consistency of results, however, varies by the
predictor of interest.

Research has shown cross sectional links between total
daily energy intake and child weight-for-length (13), skin-
fold thickness (14) and obese vs. non-obese group status
(15), with higher intake being associated with higher
weight status. In addition, higher caloric intake has been
associated with greater increases in children’s skinfold
thickness across a period of a year (16) and greater
increases in caloric intake have been associated with greater
increases in children’s body mass index (BMI) (17). There
is also a notable body of evidence that has failed to iden-
tify an association between energy intake and child weight

status (18-20), or has found that children with higher
weight status consume fewer calories relative to their
weight (21). Discrepancies in the reported relationship
between energy intake and weight status may be due to
differences in the measurement of weight status and/or
dietary intake and differences in the extent to which the
energy needs of children were taken into consideration (i.e.
bigger children have greater energy needs). Inconsistencies
inherent in the results may also be explained by child
characteristics such as age and gender, which are discussed
below.

Cross sectional and longitudinal research provides more
convincing evidence of a relationship between children’s
percent fat intake and weight status. Higher percent fat
intake among children has been concurrently associated
with higher percentage body fat (18,21,22), fat mass (23),
and skinfold thickness (18,24). Moreover, higher percent
fat intake has been prospectively associated with greater
increases in children’s skinfold thickness across a period of
a year (16) and greater increases in BMI over 2 years (25).
Finally, increases in children’s percent fat intake have been
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associated with greater increases in their BMI (25). Only
one study among those identified failed to identify an asso-
ciation between children’s percent fat intake and weight
status (19).

Relatively few studies have assessed the relationship
between food preferences, food intake, and weight status
among children. A preference for energy dense foods may
serve as a risk factor in the development of overweight if
consumption of these foods leads to excessive fat and
energy intake. Conversely, a preference for fruits and veg-
etables may serve as a protective factor for the develop-
ment of overweight. Fisher & Birch (26) and Ricketts (27)
found that children with greater tricep skinfold thickness
displayed a higher preference for fat and children’s prefer-
ence for high fat foods was positively associated with fat
intake. Similarly, Resnicow and co-workers (28) found that
children’s consumption of fruit and vegetables was posi-
tively associated with their preference for fruit and vegeta-
bles. Unfortunately, the relationship between preference for
fruits and vegetables and children’s weight status was not
assessed in this study.

In summary, research illustrates cross sectional and
longitudinal links between children’s dietary patterns and
weight status, although findings are more consistent for
children’s percent fat intake and preference for fat than for
total energy intake. Inconsistencies in relationships identi-
fied may be explained by the difficulty in assessing children’s
dietary intake patterns. In addition to problems noted in
measuring dietary intake among adults (e.g. the inability to
remember and accurately report all foods consumed, the
restricted list of foods provided, and self-report biases),
reports of children’s dietary intake are also limited by the
fact that they are generally based upon reports from a third
person — usually a parent (29). Inconsistencies in research to
date may also be explained by the fact that research has
rarely considered child characteristics that moderate the
relationship between dietary patterns and weight status,
the contexts in which children’s eating patterns emerge, and
the processes by which such patterns emerge.

Child characteristics

The relationship between children’s dietary patterns and
weight status is likely to differ as a function of children’s
familial susceptibility to weight gain (i.e. number of over-
weight parents), rate of growth, and gender. Research in
adults has shown that there is a large degree of interindi-
vidual variability in tolerance to overfeeding. In a study
assessing responses to long-term overfeeding in humans,
marked variability in weight gain was observed; some
participants gained over 12 kilograms in body weight,
whereas, others showed little change in body weight (30).
In accordance with this, research has shown links between
percent fat intake and increases in BMI among women pre-

disposed to obesity (i.e. already overweight with >1 obese
parent), but not among women without such an inclina-
tion (31). Although there is a virtual absence of research
assessing the moderating effect of susceptibility to weight
gain on the relationship between dietary intake and weight
status among children, results from related areas of
research suggest a similar pattern (32). In a dietary inter-
vention study designed to reduce cholesterol levels in
children, large individual differences were noted in the
effectiveness of the programme. Specifically, children with
a family history of heart disease were resistant to dietary
intervention efforts to reduce their lipid levels in compari-
son to children with no family history of heart disease.
These results suggest that children who are predisposed to
obesity may be more susceptible to the effects of excessive
energy and fat intake, with respect to weight gain, than
children with no familial history of obesity.

Children’s energy needs differ as a function of their rate
of growth and the timing of growth spurts differs for girls
and boys (particularly during adolescence). Hence, rate of
growth and gender are likely to interact with energy intake,
and possibly percent fat intake, in influencing children’s
weight status. This interaction may make results from
studies that include children from a broad age range and
combine results for girls and boys difficult to interpret and
may explain the lack of consistency in research assessing
the relationship between energy intake and weight status.
Although research assessing links between children’s
dietary patterns and weight status has often included mea-
sures of familial risk of overweight (i.e. parent weight
status), gender, and age, these variables have generally
been considered nuisance variables and their effects have
been controlled for in analyses, rather than being directly
examined.

Parenting styles and family characteristics

Children’s dietary patterns evolve within the context of
the family. Not surprisingly, consistent similarities have
been noted in child and parent patterns of dietary intake
(33-37) and positive moderate associations have been found
between the food preferences of children and parents (38).
Although these studies highlight links between parent and
child dietary patterns, they provide no information about
the mechanisms by which these behaviours are linked. Sim-
ilarities in parent—child dietary patterns may reflect genetic
similarity in taste perception, food preferences, and hunger
and satiety cues. Research, however, does not support a
genetic explanation of familial dietary patterns; correla-
tions in dietary patterns exist among individuals in the
same household irrespective of whether or not they are
genetically related (33,36). Therefore, parent—child intake
patterns and preferences are likely to reflect environmental
factors. There are numerous pathways by which parents
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may shape children’s dietary practices including parent
nutritional knowledge, the types of foods parents make
available to children, parental modelling of particular
eating behaviours, and parent child-feeding practices
(shown in the middle circle of Fig. 1).

Mothers’ nutritional knowledge and concern for disease
prevention are positively associated with children’s fruit
and vegetable intake (39) and negatively associated with
children’s total energy and fat intake (40). Parents’ nutri-
tional knowledge and health concerns may influence
children’s eating patterns in a number of ways. Lack of
knowledge of appropriate serving sizes may lead parents to
overfeed children; research shows that serving children
larger sized portion is associated with greater food intake
(41). A focus on health may lead parents to purchase more
healthful foods (i.e. fruits and vegetables) and make them
more readily accessible in the home, which are both impor-
tant determinants of children’s preference for (42) and
intake of (43) such foods. It is likely that the reverse pattern
is also true such that low nutritional knowledge is associ-
ated with greater accessibility to energy dense foods, which
promotes the consumption of such foods, thereby increas-
ing the risk of overweight.

Parents are likely social referents, or role models, for
children’s eating behaviour. That is, it is probable that chil-
dren will want to eat, and through repeated exposure, learn
to like foods that they see their parents eating (42). Unfor-
tunately, little research has comprehensively assessed the
influence of parental modelling on children’s dietary pat-
terns. Associations have been identified, however, between
mothers’ and girls’ milk and soft drink intake (44) and
between parents’ and girls’ fruit and vegetable intake
(45).

Parents also shape children’s dietary patterns as a result
of interactions that take place during feeding occasions.
Infants are capable of regulating their caloric intake based
on their physiological needs (46). Research suggests, how-
ever, that child feeding practices that are not responsive
to children’s hunger needs may reduce this regulatory
ability, possibly leading to excessive caloric intake. A lack
of responsiveness to infant signals of distress, such as
feeding a child every time he/she cries, may teach infants
to associate eating with distress. Among children, excessive
parental control of when, what, and how much children
eat may teach children to ignore their feelings of hunger
and may lead to increased levels of intake (46). Research
has identified a positive association between parents’
control of children’s food intake, specifically restricting
access to food, and children’s percentage of energy intake
as fat (14). Parental restriction has also been linked to
higher weight status among children (47). Encouragement
to eat in the absence of hunger is an additional form of
control in child feeding. Research shows that encourage-
ment to eat is positively associated with children’s energy

intake (48). Likewise, encouragement to eat is associated
with the time children spend eating, which in turn is posi-
tively associated with their degree of fatness (49). Unfor-
tunately, the directionality of the relationship between
parental restriction and encouragement to eat and child
weight status cannot be determined as all studies reviewed
are based on cross-sectional data.

Control in the feeding domain may also promote chil-
dren’s preference for particular foods. That is, parents may
inadvertently promote children’s liking for energy-dense
foods as a result of restricting access to such foods and
using them to shape children’s behaviour. Research shows
that restricting children’s access to particular foods
increases children’s preference for and consumption of such
foods when restriction is removed (47,50). In addition, pre-
school children’s preference for a snack food has been
found to increase when used as a reward for positive behav-
iour or when simply paired with adult attention (51). When
one considers that practices of restriction and reward are
most likely to involve energy dense snack foods, these par-
enting behaviours may increase children’s risk of over-
weight by increasing the likelihood of over-consumption of
such foods.

Each of the parenting factors outlined above is likely to
reflect parents” weight status. That is, overweight parents
may be more likely to adopt practices that place their child
at risk of overweight, thereby perpetuating the familial
lineage of overweight. Research shows that mothers with
higher weight status are more likely to give their children
snacks of low nutrient density (i.e. high energy density)
(52). Similarly, children with overweight mothers are likely
to consume more fat as a proportion of food intake in
comparison to children of non-overweight mothers (23).
Finally, according to Costanzo & Woody (53), parents
who are themselves overweight are more likely to use con-
trolling feeding practices due to increased investment in
the child’s weight status. These associations highlight the
cyclical relationships among parent weight status, parent-
ing practices, children’s eating behaviours, and children’s
weight status.

Finally, children’s food preferences and dietary patterns
may be shaped by interactions with peers and siblings. In
one of the few studies that have assessed this possibility,
Birch (54) found that children aged 2—5 years changed their
food preferences, and consumed more of a non-preferred
food, when repeatedly exposed to children with preferences
differing from their own. That is, children changed their
preferences to coincide with those of their peers. The effect
of peers on children’s food preferences was still evident
1-8 weeks after the procedure, thus suggesting long-term
changes in preferences. Research, however, has rarely con-
sidered the impact of siblings on children’s food preferences
and dietary patterns and how this might differ from the
effect of same age peers.
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Community, demographic and societal
characteristics

Parent child-feeding practices shape children’s dietary
practices and are in turn influenced by larger community,
demographic, and societal characteristics such as work
demands, ethnicity, socioeconomic status (SES), and the
availability of convenience foods (shown in the outer circle
in Fig. 1). In addition, children’s dietary patterns are influ-
enced by systems outside the family that do not directly
influence parenting styles, such as school or childcare
facilities.

The types of foods parents feed children are likely to
reflect the time that parents have available for food prepa-
ration (in addition to factors previously outlined such as
nutritional knowledge). Time available for food prepara-
tion has been greatly reduced due to increases in the
number of hours that mothers and fathers work. Decreases
in leisure time, coupled with the lack of a desire to spend
what free time is available preparing food, have resulted in
major shifts in dietary practices. There has been a shift
away from the consumption of fruit, vegetables, and grains
and a large increase in the use of pre-made and convenience
foods (including eating out), which are generally high in fat
(55,56). Frequent exposure to convenience foods has been
associated with higher weight status among adults (57),
and is likely to show a similar relationship among children.
The types of food parents provide for children may also
reflect foods available in supermarkets; the relative avail-
ability of healthful and non-healthful foods in super-
markets has been linked to individual diet quality (58).

Ethnic and SES differences have been noted in children’s
dietary patterns. Results from the 1987-88 Nationwide
Food Consumption Survey showed that African-American
children had higher levels of fat intake than children of
other ethnic groups (59). In addition, research shows that
children from lower SES groups have less diverse diets than
children from upper SES groups (60); similarly, lower edu-
cational status among fathers has been associated with
higher fat intake among children (18). Dietary differences
among children from different SES and ethnic groups may
reflect differences in parents’ attitudes and beliefs, which
in turn shape their feeding practices. Research consis-
tently shows that African-American women, and African-
American women of low SES, choose larger ideal body
shapes and have less strict criteria for perceived fatness in
comparison to white women (61-63). Similarly, mothers’
of low SES are more likely to rate chubbier babies as ideal
in comparison to high SES mothers (64). These differences
are likely to influence mothers’ feeding practices and their
perceptions of their child’s weight status. In a sample
of African-American mothers, only 44% perceived their
child’s weight to be a potential problem, although 57%
of children were obese and 12% were superobese (65).

Research from a focus group of low-income and ethnic
minority mothers (66) showed that mothers considered a
fat baby a healthy baby and a thin baby a reflection of
neglectful parenting. In addition, convenience was impor-
tant for mothers when preparing foods for their children,
and mothers believed that it cost less to purchase conve-
nience foods.

Finally, the school environment is an important context in
the development of children’s dietary practices as children
consume a substantial proportion of their daily intake at
school; one study found that school lunches provided
approximately 40% of children’s basic food group con-
sumption for the day and 40% of the different foods eaten in
a day were eaten at school (60). Most of the research assess-
ing the relationship between school lunch programmes and
children’s dietary practices is from intervention studies.
Results from intervention research suggest that children’s
daily fat intake is influenced by the fat content of school diets
(67) and that daily intake of fruits and vegetables varies
based on their availability in school lunch programmes (43).

Children’s activity patterns

In addition to children’s dietary intake, children’s physical
activity may be associated with risk of overweight (shown
in capitals in Fig. 1). High levels of physical activity could
compensate for excessive caloric or fat intake, thereby
allowing the maintenance of a healthy weight status. Yet
marked reductions have been noted in levels of physical
activity among adults and children. In a recent survey
assessing children’s activity levels, only 36% of children
met the year 2000 goal for strenuous activity (68). Conse-
quently, it is frequently postulated that changes in levels of
physical activity partially explain increases in the preva-
lence of overweight among children.

Research shows that lower levels of physical activity and
habitual exercise among children are associated with higher
BMI (24), greater skinfold thickness (24,69), greater fat
mass (70), and obese status (71,72). Similarly, lower levels
of fitness have been associated with an increased likelihood
of being overweight (73). In addition to concurrent associ-
ations between physical activity and weight status, research
shows that physical activity and habitual exercise among
children are associated with decreased BMI, taking growth
into consideration (17,25,74), and decreased body fat (75).
Only two studies of those identified failed to find an asso-
ciation between physical activity and weight status in chil-
dren or adolescents (21,76). A recent review by Sallis and
co-workers (77) concluded that there is an indeterminate
relationship between weight status and physical activity
among children and adolescents, however, physical activity
was the outcome measure of interest in their review rather
than the predictor variable of interest (as was the case in
the studies reviewed above).
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The relative consistency of the relationship between
physical activity and weight status, where weight status is
the outcome measure, is surprising considering the validity
and reliability problems noted in measures assessing
physical activity among children, particularly self-report
measures (29,78). Consequently, the relationships identified
are likely to underestimate the true relationship between
activity and weight status and the importance of activity
in reducing rates of overweight among children. Children’s
activity patterns are shaped by a combination of child char-
acteristics, and parent and peer activity patterns, which are
in turn shaped by broader contextual factors such as SES,
the availability of recreational facilities, and school phy-
sical education programmes. Each of these domains of
influence will be reviewed in turn.

Child characteristics

Child characteristics such as gender and age influence the
likelihood of participating in physical activity and sport
and may differentially influence the benefits of physical
activity on the maintenance of a healthy weight status
(shown in italics in Fig. 1). Research provides overwhelm-
ing evidence of sex differences in physical activity; boys are
in general more physically active, and more physically fit,
than girls (77,79-83). In addition, there appears to be a
developmental decline from childhood to adolescence in
participation in sports and exercise (82) and this decline is
greater for girls (81). Decreases in physical activity with
increasing age may reflect developmental decreases in
arousal levels and increases in alternative interests and
demands on time. In addition, age-related decreases in
activity may be explained by the onset of puberty and its
associated physical, emotional, and social changes (80).
Pubertal development, in combination with an increase in
self-awareness, may make adolescents reluctant to put
themselves in situations where physical changes may be
noticeable. Finally, gender differences in activity participa-
tion and developmental increases in such differences may
be explained by the perception among girls that sports and
physical activity are unfeminine (84), and a strengthening
of this belief as girls approach puberty (81).

Parenting styles and family characteristics

As with dietary patterns, children’s activity patterns and
activity preferences are shaped within the context of the
family. Parent participation in physical activity is positively
related to activity among children and adolescents
(83,85-88). This relationship is also evident when parent
and child activity are measured using accelerometers
(89,90), rather than self-report questionnaires. Links
between parent and child activity patterns may reflect the
importance of parents as social models for children’s pref-

erences and behavioural patterns. Parent—child associations
in activity may also reflect the fact that parents who are
active are more likely to enjoy activity and believe in the
positive health and emotional benefits of activity (91,
Davison & Birch, unpublished data). Parents with such
beliefs may be more likely to create an environment that
promotes activity by encouraging their children to be active
and by enrolling their children in sporting events and
driving them to and from such activities, both of which
have been linked to increased levels of activity among
children (48,93).

Parent participation in activity may be most influential
on activity patterns among ‘high risk’ groups who show
relatively low levels of activity and are at greater risk of
weight gain. A number of studies suggest that parent activ-
ity has a greater influence on the activity patterns of girls
in comparison to boys (84,85,87). Parents may be particu-
larly influential in shaping girls’ activity patterns because
girls are exposed to fewer role models outside the family
in comparison to boys. Likewise, research shows that chil-
dren of overweight parents benefit most from parent par-
ticipation in sport. In a study by Klesges and co-workers
(94), parent participation in activity had a large positive
effect on activity levels for children with two overweight
parents and little effect for children with no overweight
parents.

Activity patterns among peers may also shape children’s
inclination toward, and participation in, physical activity.
In a study including children from nine European nations,
sport participation by best friends was more strongly asso-
ciated with subjects’ sport participation than sport partici-
pation of family members (88). It is also likely that the
influence of peers, in particular same sex peers, may be
greater among adolescents than younger children due to the
increased importance of peer relations during adolescence
(83,95) and increased sport or activity-related friendships.
Research, however, has rarely assessed age differences in
the influence of peers on activity.

Community, demographic, and societal
characteristics

Children’s activity is influenced by the encouragement and
support that they receive from their parents and their
parents’ own activity patterns, which are in turn influenced
by the time parents have available for such pursuits, the
accessibility of recreational facilities, the availability of safe
activity areas, ethnicity, and SES. In addition, children’s
activity patterns are influenced by the structure of school
physical education programmes (refer to the outer circle of
Fig. 1).

A lack of time is consistently noted as a barrier to being
active (92). Due to increases in the number of hours that
parents work outside the home, parents have less time
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available for their own physical activity and to support
their children’s activity. Likewise, the ability for parents to
use sport as a form of family recreation has declined.
Access to walking and bicycling paths, parks, and general
recreational facilities has decreased due to urban sprawl
and greater distances of such facilities from the home. Con-
sequently, it is often not possible for families to be active
without considerable effort.

Ethnicity and SES influence the likelihood of activity
among children. Higher levels of activity have been
observed among non-Hispanic white children in compari-
son to Asian, Hispanic, and African-American children
(68,77,87,96,97). Lower levels of activity among ethnic
minorities may be explained by less of a desire to be thin
and less of a belief that exercise can aid weight loss or
weight maintenance (98). Ethnic differences in exercise pat-
terns may also be explained by differences in SES. Higher
levels of activity have consistently been noted among high
SES groups relative to lower SES groups (79,83,87,99).
Research suggests that ethnic differences in activity, but not
fitness, are no longer apparent when SES is held constant
(80). Physical activity may be lower among children from
low SES families due to parent characteristics such as less
leisure time, less knowledge of the benefits of exercise as a
result of lower levels of education (100), and fewer finan-
cial resources to support children’s sporting activities.
Finally, ethnic and SES differences in physical activity may
be explained by differences in neighbourhood safety, with
fewer safe recreation areas being available in neighbour-
hoods with a large proportion of low SES and ethnic
minority families.

Schools provide a rich opportunity to expose children to
a variety of physical activities. Changes in the school
system, however, have negatively impacted upon the pro-
vision of such opportunities. Physical education often
receives a low priority in school budgets. As a result, many
schools no longer provide physical education during the
school day (55); in 1997 only 27.4% of children attended
physical education class daily (101). This rate is likely to
be even lower today. In addition, lunch and recess breaks
have been reduced in many schools due to time demands
and greater pressure for higher academic grades. Research
shows that children who report no physical education class
during school have less physical activity overall (82). Like-
wise, participation in daily physical education classes is
associated with higher levels of moderate to vigorous
physical activity among adolescents (96). School-based
intervention programmes (including Sports, Play and
Active Recreation for Children (SPARK) and Child and
Adolescent Trial for Cardiovascular Health (CATCH))
designed to increase physical activity levels among children
have had no effect on children’s weight status, although
they have been successful in increasing levels of activity
(67,102). There are a number of possible explanations for

these findings. Activity may lead to an increase in lean body
mass and a decrease in fat mass, resulting in unchanged
weight. Periods of physical activity may be offset by
periods of inactivity. Finally, activity patterns both inside
and outside of school may be important in influencing
children’s weight status.

Children’s sedentary behaviour

The final child risk factor to be reviewed is children’s seden-
tary behaviour (shown in capitals in Fig. 1). In contrast to
high levels of activity, which may protect children from the
development of overweight, sedentary behaviours such as
TV viewing, may place children at risk of overweight. US
children and adolescents watch approximately 3 hours of
television a day (103). Possible reasons for such high rates
of TV viewing include the ready accessibility of televisions,
the increasingly child-centred nature of programmes, a lack
of monitoring by parents, a lack of outdoor play areas,
unsafe neighbourhoods, and the planned use of television
by parents as an electronic baby-sitter. Due to the co-
occurrence of population-level increases in TV viewing
and childhood obesity, concern has been voiced that TV
viewing, and other sedentary behaviours such as watching
videos and playing computer games, may explain increases
in childhood overweight.

Recent research provides a persuasive body of evidence
linking sedentary behaviour and children’s weight status.
Among children, a greater number of hours spent in seden-
tary pursuits has been associated with a higher prevalence
of overweight (72,73,104,105), higher BMI (19,24,106),
and greater skinfold thickness (24,106). Likewise, higher
levels of sedentary behaviour have been associated with
greater increases in BMI across a period of a year (17). In
a randomized controlled school-based intervention study
designed to reduce risk factors associated with overweight,
decreases in sedentary behaviour among children were
associated with decreases in BMI, controlling for natural
growth (107). Similarly, in a treatment study for obese chil-
dren, decreases in sedentary behaviour were associated
with decreases in percent overweight and percent body fat
(108). In most instances outlined above, relationships
between sedentary behaviour and weight status were inde-
pendent of SES. In addition, effects were often evident inde-
pendent of levels of physical activity, suggesting that the
influence of TV viewing on children’s weight status is not
simply the result of the displacement of physical activity.
Two studies among those identified failed to find an asso-
ciation between sedentary behaviour and weight status
among children (71,109).

There are a number of reasons why TV viewing, and
sedentary behaviour in general, are associated with
increased risk of overweight among children. It has been
shown that food advertisements during ‘child-viewing-
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hours’ comprise 63% of all advertisements and, of these
advertisements, 60% are for sugar-coated breakfast cereals
(110). TV viewing may therefore lead to requests by chil-
dren for parents to purchase such foods and consequently
influence children’s dietary patterns. In support of these
ideas, research shows that weekly viewing hours correlate
significantly and positively with (a) requests by children
and purchases by parents of foods advertised on television
(111) (b) children’s total caloric intake (111) and (c) chil-
dren’s percent intake as fat (14). In addition, TV viewing
of more than 1 hour per day has been associated with a
high consumption of fast foods, sweets, chips, and pizza,
and lower consumption of fruits and vegetables (112).
Sedentary behaviour may also be linked to risk of over-
weight due to its effect on the displacement of physical
activity. Time spent watching television is time that could
have been spent involved in more energy demanding
activities. Indeed research shows a negative relationship
between TV viewing and physical activity among children
and adolescents (77,83). However, as noted above, the
relationship between TV viewing and weight status is
independent of the displacement of physical activity, thus
physical inactivity is only one of a number of routes by
which sedentary behaviour influences children’s weight
status.

Child characteristics

Rates of sedentary behaviour (specifically TV viewing) tend
to be higher for girls than boys and increase for both girls
and boys with increasing grade levels in school (82). It is
unknown whether there are sex differences in the extent to
which sedentary behaviour is associated with risk of over-
weight. It is possible that girls are affected to a greater
extent than boys, as they are less likely to compensate
for rates of sedentary behaviour with bouts of activity.
In support of this possibility, Gortmaker and co-workers
(113) in a school-based obesity prevention programme
found that reductions in TV viewing were associated with
a reduction in the incidence of obesity among girls but not
boys, although boys also reported reduced levels of TV
viewing. In addition, research has seldom assessed whether
there are age differences in the effect of sedentary behav-
iour on risk of overweight. Due to decreases in rates of
activity with increasing age, it is possible that older chil-
dren are more affected by high rates of sedentary behav-
iour than younger children. Additional research is required
to assess these possibilities.

Parenting styles and family characteristics

Parents are key sources of influence for children’s television
practices and sedentary behaviour due to the ability they
have to control and guide such practices. In comparison to

research assessing the influence of parents on children’s
dietary intake and physical activity, little research exists on
the influence of parents on children’s sedentary behaviour.
What research is available, however, suggests that parents
shape children’s behaviour by their own TV viewing and
sedentary practices (66) and by monitoring their children’s
TV and video hours or failing to monitor such hours (114).
It is unknown whether parenting styles relating to seden-
tary behaviour differ for children of different ages and for
girls in comparison to boys. Finally, research has rarely
considered the influence of peers and siblings on children’s
sedentary behaviours.

Community, demographic and societal
characteristics

Parenting styles related to children’s sedentary behaviour
may be influenced by SES and ethnicity. Lower SES is asso-
ciated with higher levels of sedentary behaviour among
children (96). In addition, non-Hispanic black and His-
panic children report higher rates of sedentary behaviour
than non-Hispanic white children (82,96). Higher rates of
sedentary behaviour among low SES and ethnic minority
groups may be due to lower parental monitoring of chil-
dren’s TV viewing (114), a lack of knowledge of the ben-
efits of exercise (99), the relatively inexpensive nature of
television, videos, and computer games as a form of enter-
tainment, and higher rates of crime in low SES and ethnic
minority neighbourhoods. In neighbourhoods with high
rates of crime, parents may view indoor activities as a
proactive means of avoiding danger.

Summary and conclusions

The development of childhood overweight involves a
complex set of factors from multiple contexts that interact
with each other to place a child at risk of overweight. This
system can be effectively conceptualized using Ecological
Systems Theory, as illustrated in Fig. 1. Beginning at the
level of the child, behavioural patterns such as a preference
for fat, high percent fat intake, low levels of physical activ-
ity, and high levels of sedentary behaviour place a child at
risk for the development of overweight. These factors are
not considered risk or protective factors in isolation of each
other, rather they work together to determine the risk of
the development of overweight. For example, high fat
intake may not necessarily be associated with higher weight
status when it is compensated for with high levels of
physical activity. Furthermore, child characteristics such as
gender, age, and familial susceptibility to weight gain inter-
act with each of these factors to determine the extent to
which they act as risk or protective factors. For example,
high energy or fat intake may differentially result in exces-
sive weight gain depending upon a child’s susceptibility to
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weight gain and a child’s rate of growth and associated
energy needs.

Research from fields that contribute to our understand-
ing of energy balance and obesity highlights the importance
of parents in shaping children’s dietary, activity, and seden-
tary behaviour patterns. Research shows that parents
mould children’s behavioural patterns by their own behav-
iours (i.e. social modelling) and by parenting practices such
as the types and quantities of foods parents present to chil-
dren, their support of children’s extracurricular sporting
activities, and their monitoring of children’s access to tele-
vision, videos, and computer games. Parenting practices are
also influenced by characteristics of the child, such as a
child’s age, gender, and weight status; that is, parenting
reflects bi—directional interactions between the parent and
the child (115). This reveals that, although it is important
to address parenting practices, we cannot assume that all
children in the same family are exposed to the same envi-
ronment. For example, we cannot assume that a brother
and sister are exposed to the same child-feeding practices
(or an overweight child and non-overweight child within
the same family). Siblings experience both shared and non-
shared environments. In addition to child characteristics
such as age and gender, parenting practices relating to child-
hood overweight are influenced by the time parents have
available for food preparation or to take their children to
sporting events, parents’ nutritional knowledge and beliefs
regarding healthful eating and activity patterns, and the
availability of financial resources to enable healthful living.

This review provides important information for prac-
titioners involved in the treatment of childhood over-
weight and the development of prevention and treatment
programmes. As argued above, all risk factors for the
development of childhood overweight have their initial
beginnings in the family of origin. Therefore, an overweight
child cannot be effectively treated in isolation of the family.
Surprisingly few intervention programmes include multiple
family members. Yet research shows that programmes that
encourage weight loss among children and their parents
have greater long-term success rates than programmes
focusing solely on child weight reduction (116,117). In
attempting to remedy the problem of childhood over-
weight, factors such as parents’ dietary and activity
practices, parents’ child-feeding practices and nutritional
knowledge, the extent to which parents encourage and
enable their children to be active, parents’ TV viewing
practices, and parents’ monitoring of their children’s TV
viewing need to be taken into consideration. In addition,
in order to effectively change parenting practices associated
with increased risk of childhood overweight, factors that
promote such practices must also be addressed (e.g. the
time parents have available to prepare healthful meals and
to create opportunities for the family to be physically
active). Effective advice will include recommendations on

how to work around constraints imposed on parents in
order to promote a healthy lifestyle for all family members.

Finally, this review highlights the fact that research
assessing predictors of childhood overweight has generally
adopted approaches that do not reflect the contextual com-
plexity and dynamic systems within which risk factors for
childhood overweight emerge. That is, research in general
has focused primarily on child and parent characteristics
and has not considered the family system or the multi-
leveled context in which child risk factors emerge. It is our
contention that future research needs to adopt a broader
contextual approach in developing and testing models of
the development of childhood overweight. Specifically, in
addition to child and parent characteristics, information on
parenting practices, the school environment, and larger
demographic factors influencing parenting practices needs
to be obtained and assessed in a manner that reflects
hypothesized processes leading to the development of
overweight among children.
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