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ABSTRACT
Globally, obesity is affecting an increasing proportion
of children. Physical activity plays an important role
in the prevention of becoming overweight and obese
in childhood and adolescence, and reducing the risk
of obesity in adulthood. Puberty and the following
adolescent period are acknowledged as particularly
vulnerable times for the development of obesity
due to sexual maturation and, in many individuals, a
concomitant reduction in physical activity. In many
Western settings, a large proportion of children and
adolescents do not meet recommended physical activity
guidelines and, typically, those who are more physically
active have lower levels of body fat than those who
are less active. Active behaviours have been displaced
by more sedentary pursuits which have contributed
to reductions in physical activity energy expenditure.
Without appropriate activity engagement there is an
increased likelihood that children will live less healthy
lives than their parents. Owing to the high risk of
overweight adolescents becoming obese adults, the
engagement of children and adolescents in physical
activity and sport is a fundamental goal of obesity
prevention.
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INTRODUCTION
The rising prevalence of childhood obesity is
a serious concern in developed countries1 and
increasingly in many parts of the developing
world. 2 3 It is interesting to note that based on
recent data from Sweden, Denmark and Norway,
which show that childhood obesity has not worsened since the year 2000, it may be possible to stop
the epidemic.4–6 The most signiﬁcant long-term
consequence of obesity in childhood is adult obesity and its related comorbidities.7 An extensive
body of research indicates a higher risk of overweight and obese children becoming obese adults
than their normal-weight counterparts8–12 and a
major contributing factor is low levels of physical
activity. Obesity in adolescence also predicts later
mortality.13
Physical activity is essential for the normal growth and development of children and
adolescents,14 15 plays an important role in the
prevention of becoming overweight and obese
in childhood and adolescence, and reduces the
health risks of the condition.16 However, Western
society actively discourages physical activity by
decreasing the opportunities to expend energy17
and, in many settings, a large proportion of children and adolescents do not meet recommended
physical activity guidelines. Evidence also suggests that obese youngsters are less physically
active than the non-obese18 19 and spend more
time in sedentary pursuits, such as watching television and using other electronic media. 20 21 It is
logical to suggest that if such pastimes continue
866

to displace physical activity and exercise, there
is an increased risk of children becoming overweight or obese. 22 Without appropriate involvement in physical activity, there is an increased
likelihood that children will live less healthy lives
than their parents. 23 As obesity is already a health
risk in childhood because of its association with
a clustering of cardiovascular disease (CVD) risk
factors and atherosclerosis is believed to progress
throughout life, 24 the engagement of children and
adolescents in physical activity and sport is a fundamental goal of obesity prevention.
This review provides an overview of the relationship between physical activity and obesity in
children. Physical and psychosocial health problems associated with excess body fat are highlighted, along with a consideration of the key
determinants of obesity. If childhood obesity is
to be reduced, greater attention needs to be paid
to opportunities for all youngsters, irrespective of
size and shape, to engage in physical activity and
sport.

OBESITY AND PHYSICAL HEALTH PROBLEMS
A number of potential health consequences are
associated with excess body fat during the growing years and, without effective intervention, the
risk of ill health escalates throughout the adult
years. 22 Health problems may include CVD and
metabolic, gastrointestinal, pulmonary, orthopaedic, neurological, psychological and social disorders. 25 26 Speciﬁc examples include a predisposition
to type 2 diabetes and liver disease, and risk factors for CVD, asthma, sleep apnoea and impaired
mobility.1 7 Andersen et al24 27 have referenced the
clustering of risk factors in this population, along
with lower levels of physical activity, as causes.
A recent paper25 suggested that there may not be
a direct relationship between childhood obesity
and cardiovascular risk factors in adulthood but
instead an indirect relationship through the tracking of obesity from childhood to adulthood.

OBESITY AND PSYCHOSOCIAL HEALTH
PROBLEMS
In addition to short- and long-term physical
health problems, obese children and adolescents
are likely to suffer poorer psychological 28 and
social health than their normal-weight peers (low
self-esteem and self-concept, 29 reduced quality of
life, 30–32 depression1 and social discrimination).

SUSCEPTIBILITY AND PREDISPOSITION TO
OBESITY
Being overweight and obese results from an energy
imbalance; a disruption between energy consumed
in food and drink and energy expended in physical activity and exercise. The steady increase in
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overweight children and childhood obesity in recent decades
may be the result of an increase in energy intake, a decrease
in energy expenditure or, more logically, a combination of
both. Obesity is further complicated by the complex interaction between diet, physical activity and metabolic and genetic
factors33 in an environment that encourages consumption of
high-energy foods and discourages expenditure of energy. 34
Although genetic or transmissible factors account for much of
the individual variability in body size and shape and inﬂuence
one’s propensity to manage body weight, 35 the major environmental contributor to an increase in fat deposition is a positive energy balance. 36 37 It is important to highlight that one
of the main effects of physical activity is not energy expenditure per se, but rather the effect it has on improved appetite
regulation.
A complex set of individual, family- and community-level
factors affect weight status in children and inﬂuence children’s
decision-making regarding energy intake and expenditure.1
Many of the factors that account for the signiﬁcant recent
increases in the prevalence of obesity may have also changed
over time. 38 These include an increase in the perceived risks
of physical activity and sports participation, changes to the
physical environment, a scarcity of time, prioritising academic versus more active pursuits, and, potentially, cost.17 39 40
Similarly, the value people place on physical activity and exercise may also have changed over time. Changes in societal attitudes about body size and shape and body image may have
also inﬂuenced physical activity practices; for example, there
is an increased polarisation of the population to more obese
and very lean children.41
One of the useful frameworks presented to conceptualise the many factors associated with childhood obesity was
developed by Davison and Birch.42 The framework includes
three main categories:
Child characteristics and behaviours: genetic predisposition plus energy intake, physical activity and sedentary
behaviours
Parenting styles and family characteristics: inﬂuence children’s
behaviour
Community, demographic and societal characteristics: inﬂuence the behaviours of children, parents and families.
Includes socioeconomic status, education, ethnicity, advertising and the physical environment.

PHYSICAL ACTIVITY AND OBESITY
Physical activity, and diet, are the cornerstones of obesity prevention and management.43 Optimal nutrition in combination with regular physical activity during the growing years
increases the likelihood of a healthy pattern of physical maturation consistent with the genetic potential of an individual
child.14 39 Physical activity is beneﬁcial at all stages during the
formative years and active play is important in physical, mental and social aspects of growth and development,14 15 helping
to set a pattern of participation in physical activity across the
lifespan.44
A range of environmental factors including less active transport45 and the changing nature of school-ground facilities46
have resulted in the reduction or removal of many physical
activities from our contemporary lifestyle and thereby contributed to the childhood obesity epidemic.47 Levels of habitual
physical activity in many young people and adults are lower
than they were in the past48 and this has contributed to both a
reduction in physical activity energy expenditure and, as a consequence, total energy expenditure. 36 49 Accordingly, normal
Br J Sports Med 2011;45:866–870. doi:10.1136/bjsports-2011-090199

levels of habitual physical activity are lower than required to
maintain a healthy body weight.43
Despite acknowledged challenges in the objective assessment of physical activity in children, there is evidence that
many young people participate in considerably less physical
activity than is recommended for health. 50 51 Of particular
concern is that physical activity levels decline in the period of
transition from childhood to adolescence, between the ages of
9 and 15 years. 52
Despite data on the relationship between physical activity
and obesity in children and adolescents being inconsistent,12
most studies of habitual physical activity in children suggest
that the overweight and obese are less active14 16 53 54 and have
poorer fundamental movement skills than their normal-weight
counterparts. 55 There is also consistent evidence that boys are
more habitually active than girls and even at the age of 6 years
boys have lower skinfold thickness, 56–58 and that obese children favour participation in sedentary behaviours. 59
Low levels of physical activity during childhood combined
with obesity contribute to substandard health-related ﬁtness47
and reduced conﬁdence in the ability of such children to participate in sport and physical activity. In contrast, enhancement
of motor skills has the potential to improve a child’s motivation to participate in physical activity through improved selfesteem and increased enjoyment.60
Physical activity has a direct relationship with the healthy
weight status of children through higher levels of energy
expenditure. However, physical activity level is also directly
associated with health outcomes of children; low levels of
physical activity are typically associated with an increased
risk of cardiometabolic and vascular diseases.16 Therefore,
encouraging both normal-weight and overweight children
to increase their levels of physical activity and exercise and
reduce their sitting time will help to avoid excess weight gain
and associated health risks.61
In adults, physical inactivity and obesity have similar health
consequences.62 Importantly, obese individuals who are physically active may have lower morbidity and mortality than
their normal-weight but sedentary counterparts. A recent systematic review of adult studies by Fogelholm63 indicated that
the risk for all-cause and cardiovascular mortality was lower in
individuals with high body mass index (BMI) and good aerobic
ﬁtness, compared with individuals with normal BMI and poor
ﬁtness. In contrast, individuals with a high BMI, even with
high physical activity, have a greater risk for the incidence of
type 2 diabetes and the prevalence of cardiovascular and diabetes risk factors, compared with individuals with a normal
BMI and low physical activity.
Fogelholm63 proposed two major links between physical
activity and obesity. First, physical activity may prevent weight
gain by increasing daily energy expenditure and potentially
by suppressing appetite. A common ﬁ nding in cross-sectional
studies is the association between lower prevalence of obesity
and higher physical activity.64 This ﬁ nding contrasts with
the inconclusive ﬁ ndings reported in intervention studies.65
An explanation for the strong association between physical
activity and obesity in cross-sectional studies is ‘reciprocal
causality’ such that physical activity enables individuals to
control their weight easier by increasing energy expenditure.
In contrast, unsuccessful weight control reduces aerobic ﬁtness, increases musculo-skeletal pain and increases discomfort, which results in physical activity being more challenging.
Health is the second major link between physical activity and
obesity cited by Fogelholm,63 including risk of CVDs, type 2
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diabetes and some cancers.66 Most importantly, each of the
health risks is reduced by adequate levels of physical activity
and at least moderate cardiorespiratory ﬁtness.67
Physical activity and ﬁtness in childhood and adolescence
is also associated with numerous health beneﬁts,68–71 despite
being deﬁcient in many settings.72 Appropriate levels of physical activity can confer ﬁtness while lowering the risk of obesity and health risks associated with increased fatness.63 73 74
Physical activity also contributes to greater bone density,75
reduced clustering of CVD risk factors, 76 77 improvement in
body composition and assists in maintenance of weight loss.78
Improvements in our understanding of the factors that
contribute to excess weight gain stems from the tracking of
adiposity and lifestyle behaviours from infancy through childhood, adolescence and into adulthood.79–81 Between 2 and
5 years of age, overweight children have four times the risk
of normal-weight children of being overweight as adults82 and
the strength of the association increases throughout the growing years.13
There is growing evidence that the health of children in
most Western countries has deteriorated in recent decades.
Consistent with this trend is the increased prevalence of childhood overweight and obesity, declines in physical performance
and more youngsters with very low ﬁtness. Paradoxically, indications from the literature are that children and adolescents in
many countries are sufﬁciently active. However, much of this
evidence is based on self-reported physical activity data and
there is a paucity of national data in many countries, including
Australia. Based on objective measures, Colley et al83 recently
reported that physical activity levels of Canadian children
and youth are very low. In Australia, numerous studies have
reported reductions in active transport in 5–14-year-old children between 1971 and 2003,84 and signiﬁcantly lower levels of moderate- to vigorous-intensity physical activity.85 86
Further, examinations of the relationship between physical activity and childhood obesity have reported signiﬁcant
inverse associations between physical activity levels, BMI and
body fat.87 88
Despite the need for more evidence, it is critical that all children and adolescents accumulate sufﬁcient physical activity
each day. The recent WHO global recommendation on physical activity for health recommends children and adolescents
aged 5–17 years participate in at least 60 min of moderate- to
vigorous-intensity physical activity every day.89 Most importantly, the recommendation acknowledges that this volume
of exercise must be in addition to the activities of daily living, calculated using objective measures as 35–40 min moderate- to vigorous physical activity70 This recommendation is
consistent with other countries including Australia,90 91 the
UK 92 and Canada.83 93 Martinez-Gomez et al94 have recently
reported that current physical activity guidelines appear to be
appropriate to prevent the accumulation of excess body fat in
European adolescents. Like Gutin,95 they suggest that for obesity prevention, greater attention be paid to participation in
vigorous intensity physical activity.

CONCLUSIONS
In conclusion, there appears to be a strong relationship between
physical activity and obesity in children and adolescents.
Physical activity in children and youths is associated with
health beneﬁts,96 including lower levels of being overweight
and obese. Higher levels of activity translate into greater beneﬁts.83 Although many reports suggest that children’s participation in organised sport and physical activity has increased,
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incidental physical activity and exercise, including active
transport such as walking to and from school, has declined.
Similarly, there is weak evidence for the effectiveness of interventions to prevent childhood obesity. This may be due to
a range of factors including inconsistent approaches used in
systematic reviews, disparities in anthropometric approach,
and whether body fat was predicted or measured objectively.
Reilly 97 has suggested that the ineffectiveness of many obesity
interventions relates to targeting behaviour modiﬁcation at
the level of the individual, children, their families or schools,
whereas many inﬂuences on weight status are broader and
include education, food labelling, taxes and transport, as outlined by Nestle et al.98 99 From a public health perspective, the
promotion of a healthy diet and the encouragement of physical activity and exercise are equally important factors for the
maintenance of a healthy weight and body composition and
reducing the risk of chronic diseases.100
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