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INTRODUCTION

Obesity is one of the most common health
problemswith increasing preval ence worldwide
among people of all ages (Flegal et al., 1998;
Seidell, 1999). Obesity during childhood and
adolescence is supposed to be an important
determinant of whether a subject will become
obese as an adult. It has been found that 30% of
girlsand 10% of boys, who were obese, as child-
ren became obese adults (Goran, 2001). Further-
more obesity has been associated with increased
risk for hypertension, coronary heart diseaseand
insulinresistance (Power et al., 1997; Gunnell et
al., 1998; Teixeiraet a., 2001; Must and Strauss,
2002), gd| bladder disease, orthopaedic problems,
sleep apnea, and several social and psychological
problems (Gortmaker et al., 1993; Deckelbaum
and Williams, 2001; Must and Strauss, 2002).

Many authorities agree that genetic predispo-
sition; physical inactivity, poor dietary choices,
and atoxic environment are primary contributors
to the problem of overweight children (Walters
etal., 2003). Therefore, the problem of obesity is
multifactorial and thought to be a convergence
of factorsfavouring animbal ance between energy
consumed and expanded (Hill and Peters, 1998).

Some authors pointed out that genetic factors
play a significant role in the pathogenesis of
obesity and available evidences suggested four
levelsof genetic determination of obesity: generic
obesity, strong genetic predisposition, slight
genetic predisposition, and genetically resistant
(Looand Bouchard, 2003). Likewise, Bar-Or et .
(1998) concluded that genetic make- up is
probably responsible for 25- 40%of individual
differences in body mass or body fat. However,
theincreasing prevalence of obesity over the past
30 years suggeststhat it must be caused by envi-
ronmental and lifestylerather than genetic factors
(Kesaniemeet al., 2001). Infact, complex social
and environmental factors contribute to this
imbalance (Davisonand Birch, 2001; Story etal.,
2002), including changing food habits, declining
physical activity, and increasingly sedentary
lifestyles (US Dep. of Health and Humans
Services, 2000).

Thus, obesity is without doubt an important
issue nowadays. This is a critical public health
concern and makes the prevention of childhood

obesity a public health priority for all exercise
and public health professionals.

ROLE OF EXERCISE AND PHYSICAL
ACTIVITY

To develop effective strategies for obesity
prevention, it iscritical to determinetherelative
importance of specific obesity-related risk factors.
Patterns of physical activity aswell as sedentary
living appear to play an important role in long-
termweight regulation (Bouchard, 2000). Indeed
asecular decreasein energy expenditureis seen
tobeamajor cause of therecent increasein over-
weight and obesity (Dionneet al., 2000).

Studies reported systematically two main
findings. First, physical activity as part of daily
life appears to have declined (Caspersen et a.,
2000; Telama and Yang, 2000), and television
viewing among children and adolescents has
increased (Crespoetal., 2001). A report showed
that by decreasingachild’'s TV viewing by 7 hours
a week, the risk of obesity is reduced by more
than 30% (Crespo et ., 2001). Ontheother hand,
targeting children’s patterns of physical activity
is especially important given the argument that
increasing physical activity in childhood might
be essentia for the lifetime of regular physical
activity (Sallisand Owen, 1999).

Despite some studies addressing the ques-
tion, the relationship between activity levelsand
obesity in children remains unclear. It has been
difficult to demonstrate convincingly that phy-
sical activity playsasignificant roleinthe deve-
lopment of excess body fat during childhood. A
child'stotal energy expenditure (TEE) isthesum
of resting metabolic rate, thermogenic effects of
food, energy cost of growth, and energy expended
asactivity, whichisthe principal remaining contri-
butor of physical activity (Delany, 1998). There-
fore, from thetheoretica point of view isexpected
an inverse relationship between activity levels
and obesity in children (Rowlandset al., 1999).
However, while some studies showed those asso-
ciations (Boreham et al., 1997; Tell and Vellar,
1998; Rowlandset al., 1999; Dionneet al., 2000)
othersdid not find evidence of such relationship
(Armstrongetal., 1991; Grund et a., 2000), mainly
when energy expenditure normalized for fat free
mass is measured (Goran, 1997). Moreover the
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relatively small cohorts of many studies, along
with their cross-sectional design, imply that
findings should be considered with caution
(Thomaset d., 2003). Studieshaveusually descri-
bed small to moderate association of physical
activity and obesity, to some extent the study of
these area depends on the method used to assess
activity levels (Rowlandset al., 1997).

It was recommended that when the relation-
ship between physical activity and adiposity is
examined, physical activity measures should be
moreaccurateif it isexpressed asbody movement
instead of energy expenditure (Bar-Or and
Baranowski, 1994). Despite obese children being
usually more inactive, they have higher total
energy expenditure than non-obese children
(Maffeisetd., 1996). Infactitisunclear whether
the influence of physical activity on body fat
was due to energy expended or activity time
(Goran, 1997). Since children are in continuous
state of physical growth, their energy needs in
relation to body weight are difficult to study in
largeepidemiological studies (Crespoetd., 2001).
Therefore, it was suggested that it will beworth-
while to measure as many of these factors as
possible, such asintensity, metabolic efficiency,
overall energy cogt, type and time of physical
activity (Goran, 1997).

Additionally, physical activity may have
varying effects on body fat change at different
times during childhood, afact that may explain
some of the variability in previous studies. In
fact, itispossiblethat there are critical periods of
susceptibility for the development of obesity
(Dietz, 1997). Adiposity rebound refersto certain
developmental periodsin which thereisarapid
increasein adiposity (Rolland- Cachera, 1984).
At 5to 6 years of age, body fat typically reaches
itslowest point prior to acritical period of increa-
sing adiposity. This seems to be a particularly
important time, with studies showing that
children who reach the high levels of adiposity
at a younger age have higher risk obesity as
adults (Whitaker et a., 1998).

Some earlier studies have found a protective
effect of activity on the development of obesity
at varioustime periods during childhood (Moore
etal., 1995; O’ Loughlinet a., 2000). Recently it
was shown a strong protective effect of physical
activity onthelong-term changein body fat from
preschool to early adolescence (Moore et a.,
2003). By age 11, the most active children had
lower BMI and much less subcutaneous fat
(skinfold thickness), thandid childreninthelower
two activity categories. Furthermore, adiposity
rebound occurred at alater agefor themost active
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children, perhaps further reducing their risk of
obesity laterinlife.

The autonomic nervous system isakey com-
ponent in energy balance and fat storage regula-
tion. Exercise seems to have a direct effect in
sympathetic nervous system. A lower sympa-
thetic activity was suggested to lead to lower
levels of energy expenditure allowing a positive
energy balance and weight gain (Petersonetal.,
1988). It has been described that, with exercise,
the adipose tissue is more sensitive to either the
sympa-thetic nervoussystemor totherising levels
of circulating catecholamines. Either situation
would increase lipid mobilization. Nagai and
Moritani (2004) showed that physically active
children showed greater overall autonomic
nervous system activity, in both obese and lean
children. Thisdemonstratesthat regular physical
activity might contribute to the activation of
autonomic nervoussystem (Nagai and Moritani,
2004).

DOSE-RESPONSE RELATIONSHIP

Therearetwo main, complementary strategies
in tackling the increasing problem of obesity
(Hardeman et al., 2000). The first is to prevent
individualsfrom becoming obese, i.e. to prevent
weight gain. The secondistoimprovethe efficacy
of weight reduction. Because of several methods
toimproveweight loss, initial weight |oss success
isnolonger amajor problem (Jeffery etal., 2000).
However, maintenance of the reduced body
weight is much more difficult and a substantial
proportion of patients will eventually return
towardstheir initial body weight (McGuireetal.,
1999; Hardeman et al., 2000).

Because both weight gain and loss are
functionsof energy balance, prevention of weight
gain could theoretically be achieved by changes
in both dietary intake and physical activity
(energy expenditure). Weight reduction by increa-
sed physical activity without restricted energy
intake is only modest (Garrow and Summerbell,
1995). In contrast, many recent reviews have
underscored theimportant role of physical activity
in prevention of weight gain (Saris, 1998; Wing,
1999; Jeffery et d., 2000).

The quantification of the amount of physical
activity hasbeen thefocus of many studiesduring
the last decade. Different attempts have been
done to reach a consensus on the relationship
between physical activity levels and health
outcomes. Thiswas particularly worthy for adults
(Sariset a., 2003) and increased concerns against
inactivity in children and adolescents raised the
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same important question at young ages.

Thisisanimportant and timely issuein overall
physical activity quantification and especially
when it isfocused on the dose-response rel ation-
shipinobeseindividuals. Generally obeseindivi-
dualsarelikely to perceiveagiven absolutelevel
of physical activity asmoreintense than younge,
fit, lessobeseindividuals (Kesaniemeet a., 2001).
Relativefat utilizationishigher during activity of
moderateintensity such aswalking, but absolute
energy use is higher during vigorous exercise
such as running. It has thus been suggested that
vigorous exercise results in greater absolute fat
oxidation (Glasser, 1995). This may be true for
aerobically fit people, but unfit people tend to
oxidize lessfat at all levels of intensity. Hence,
vigorousexerciseisnot likely toresultinasmuch
oxidation in unfit people as activity of more
moderate intensity that can be comfortably sus-
tained for longer periods. Obese people are
usually unfit, and so moderately intense physical
activity should be recommended for them (Egger
and Swinburn, 1997). Associated to relative
exercise-related intensity, it should be considered
the energy expenditure (calories expanded) that
occurs during the post exercise period (excess
post exercise oxygen consumption -EPOC), which
represents the fact that metabolism remains
temporarily elevated after exercise ends
(Poehlman, 1989). Returning to the pre-exercise
metabolic rate can require several minutes
following light exercise or several hoursfollowing
heavy exercise (Poehiman, 1989). But theincrease
of physical activity and a balanced dose-
relationship is also important for lean mass
preservation (Boileau et al., 1985). Thislast aspect
seems to be important since significant loss of
lean mass in obese subjects were observed after
a controlled decrease in energy consumption
(Sasaki et dl., 1987). If only the controlled decrease
in energy consumption strategy is considered, a
great loss of FFM might be observed (Fosson et
al., 1987) alongwith reductions in the resting
metabolic rate.

Additionally children rediscovering the joy
and motivation towards physical activity should
be an essential component of any treatment plan
(Sothern et al.; 1999). To do this, experts reco-
mmend that because obese children arelimited in
their ability to perform weight-bearing activities,
such activities should belimited at the start of an
intervention (Deforche et al.; 2003) Therefore,
begi nning with non-competitive gamesthat focus
on participation and fun rather than competition
and skill as well as aquatic activities should be
the focusin the early stages of aprogram (Hills
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and Byrne, 1998). Another important issueisthe
gender-related differences in physical activity.
Giventhat boysare systematically reported to be
more active than girls at all ages (Trost et a.,
1998; Sdllis et al., 2000; Santos et al., 2003),
participation in moderate-to-vigorous physical
activity is crucial. A recent study showed that
significant differences were found in girls,
according to the BMI groups, especially in their
involvementinMVPA (Motaet al., 2002).

CONCLUSON

Children should be the priority targeting
population for prevention and i ntervention policy.
Thelack of effectivetreatment options meansthat
reducing the population burden of obesity will
require population based strategies (Swinburn
and Egger, 2002). Physical activity isone of the
most comprehensive and affordable component
aswell asakey issueinthisstrategic plan. Despite
some questions still not being completely
answered, the physical activity-obesity
relationship isunder discussion and we have now
important findings suggesting an interaction
between those two variables either during cross-
sectional designed studiesand, most importantly
infew longitudinal analysis.
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ABSTRACT Obesity is one of the most common health problems with increasing prevalence worldwide among
people of al ages Many authorities agree that genetic predisposition; physical inactivity, poor dietary choices, and a
toxic environment are primary contributors to the problem of overweight children. Thus, the problem of obesity is
multifactorial and thought to be a convergence of factors favouring an imbalance between energy consumed and
expanded. To develop effective strategies for obesity prevention, it is critical to determine the relative importance
of specific obesity-related risk factors. Patterns of physical activity as well as sedentary living appear to play an
important role in long-term weight regulation. Indeed a secular decrease in energy expenditure is seen to be a major
cause of the recent increase in overweight and obesity. This is a critical public health concern and makes the
prevention of childhood obesity a public health priority for all exercise and public health professionals. However,
despite some studies addressed the question, the relationship between activity levels and obesity in children remained
unclear. It has been difficult to demonstrate convincingly that physical activity plays a significant role in the
development of excess body fat during childhood. In this paper we will do an overview highlighting the main issues
regarding the role of physical activity in youth obesity.
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