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Introduction
Childhood obesity has been identi-
fied as a major threat to children’s
health worldwide.1  The prevalence
of obesity in children between the
ages of 6 and 17 years is currently
estimated at approximately 11%
(BMI > 95% percentile), with an
additional 14% overweight with  a
BMI between the 85th and 95th per-
centiles.2  These prevalence rates
are a dramatic increase from the
1963 – 1970 prevalence rates, when
approximately 4 – 4.5% of 6-17 year
olds were overweight. (Fig. 1)

Aetiology
Childhood obesity is not restricted
to a single ethnic, age or socioeco-
nomic group, although cultural, en-
vironmental and genetic factors
clearly play a role.2  In industrialized
countries it is children in lower socio-
economic groups who are at great-
est risk.3  In contrast, developing
countries show obesity to be more
prevalent among higher income
sectors of the population, and
among urban populations rather
than rural ones. (Fig. 2) The envi-
ronmental factors that contribute to
the development of obesity early in
life include a high proportion of sed-
entary activities (e.g. TV viewing),
lower proportion of physical activity,
and a shift in diet towards more fast
foods with high fat and calorie con-
tent.  Among the genetic factors,
polymorphism of mutations in any
of the following genes may be in-
volved in the pathophysiology of
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obesity:  _-adrenergic receptor, tu-
mor necrosis factor (TNF), pro-opio-
melanocortin (POMC), neuropeptide
Y (NPY), NPY receptor, melanocortin
receptor (M4R), leptin and leptin
receptor.4  These factors may be
responsible for about 40% in the
variation in genetic heritability trans-
mission.

Severe childhood obesity is
associated with a much higher
likelihood of continued overweight.
This risk is much higher when the
child has obese parents.  Studies
have shown that parental obesity is
the most important risk factor for

obesity in children, owing both to
the genetic influence and the shared
environment.5,6

Several critical periods in child-
hood have been identified in the de-
velopment and persistence of obesity.7

In the gestational period, there is a
direct association between high birth-
weight and subsequent adiposity.8,9

Likewise, low birthweight with exces-
sive catch-up growth will predispose
to adulthood obesity. (Fig 3)10  There-
after, in the first year of life, children
undergo changes in nutritional be-
haviour which may influence
adiposity in later life.  Another crucial

period is ages 5 – 8 years, where
adiposity increases after its nadir in
childhood (‘adiposity rebound’).  An
early adiposity rebound may serve
as an index of further obesity.11

The final risk period for the
development of persistent obesity
is adolescence.12

Classification and conse-
quences
Several studies have compared the
US-NHANES criteria for defining
overweight as obesity using age-
and gender specific 85th and 95th

centile cut-offs with those of the
more recent US CDC using similar
percentile cut-offs, and the IOTF
alternative set of cut-offs based on
centiles passing through the BMI
25 and BMI 30 at age 18.  Flegal et
al.13 showed that the different meth-
ods give approximately similar re-
sults, but with some significant dis-
crepancies especially among the
younger children.  In general, the
IOTF method appears to give a
more conservative view of the extent
of overweight and obesity among
pediatric populations, compared
with methods based on 85th and
95th centiles of US-based reference
populations. (Table I)

Among the most common seque-
lae of childhood obesity is hyperten-
sion and dyslipidaemia, with an in-
crease in the risk for coronary heart
disease (Fig. 4)14, type 2 diabetes,
respiratory problems, pseudotumour
cerebri and orthopaedic and psy-
chosocial problems. (Table II)
Since 85% of obese youngsters will
become obese adults, the co-
morbidity profiling exerts an impor-
tant toll on most societies.

Treatment of childhood obesity
Reviews of the treatment of paedi-
atric obesity have shown that weight
reduction can achieve improvement
in several co-factors.15  Compared
with young children, adolescents
are less likely to accept a highly
controlled home or school regime
and may provide greater difficulty
by refusing treatment and failing to
attend appointments.16  For con-
venience an addendum with
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treatment guidelines and resources
has been provided.

A recent study on sibutramine
in combination with behavioural
therapy in adolescents showed
some success.17  A few reports on
the use of orlistat in children or
adolescents have been presented
as abstracts,18 and ß-agonists and
other hormonal drugs are currently
under development.  Concerning
the more rare causes of childhood
obesity, the results of the use of
growth hormone in Prader-Willi syn-
drome are equivocal.19

Summary of childhood eating
behaviour research
What do we know about how
children eat?

Biological Factors:
Children have a preference for
sweets and salt and fear new and
unfamiliar foods.  They are predis-
posed to learn to prefer energy-
dense foods, but can effectively
self-regulate when provided with
healthful food choices.20

Parenting Factors:
Children need approximately 10
exposures to new foods to accept
them.  They can learn to prefer new
foods as they become increasingly
familiar.  Children are more likely to
eat foods that teachers, parents and
peers are eating, and will overeat
when they are rewarded for eating.
 Children will also desire palatable
foods that they can see but are
forbidden to have.21

What do we need to learn?
• Are some children biologically

vulnerable to with self-regulating
food intake?

• Which comes first – parental re-
striction or childhood disinhibition?

• Can children self-regulate intake
when surrounded by palatable
high-calorie foods?

• How does advertising affect chil-
dren’s food preferences and intake?

• How can parents encourage
healthful eating without being
perceived as withholding?

CPD

Table I:  Comparisons of prevalence rates of overweight and obesity using different
criteria

Table II: Physical complaints associated with childhood and adolescent obesity

“overweight”
NHANES / WHO > 85TH

CDC > 85TH

IOTF > BMI 25 equivalent

“obese”
NHANES / WHO > 95TH

CDC > 95TH

IOTF > BMI 30 equivalent

Age 6 - 8

Boys

25%

23%

18%

13%

11%

8%

Girls

31%

23%

23%

17%

11%

8%

Age 12 - 13

Boys

30%

29%

29%

11%

12%

9%

Girls

30%

31%

31%

12%

12%

10%

Pulmonary:
Sleep apnoea
Asthma
Pickwickian syndrome

Orthopaedic:
Accelerated linear growth
Slipped capital epiphyses
Blount’s disease (tibia vara)
Tibial torsion
Flat feet
Ankle sprains

Neurological:
Idiopathic intracranial hypertension (e.g. pseudotumour cerebri)

Gastrointestinal:
Cholelithiasis
Liver steatosis / non-alcoholic steatohepatitis
Gastro-esophageal reflux

Endocrine:
Insulin resistance / impaired glucose tolerance
Type 2 diabetes
Menstrual abnormalities / early puberty / premature adrenache
Polycystic ovary syndrome
Hypercorticism

Cardiovascular:
Hypertension
Dyslipidaemia
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Summary of childhood obesity
stigma research
WHAT DO WE KNOW ABOUT THE
STIGMA OF CHILDHOOD OBESITY?
No-one is immune to negative atti-
tudes towards obese children.  Even
children as young as 3 years old
can experience negativity, that will
become stronger with age.22

Teachers and college admission
officers exhibit negative attitudes
towards obese students, whilst
parents exhibit negative views of
obese children in both subtle and
visible ways. The impact of this stig-
matization can be profound.  In ad-
dition, childhood obesity is often
linked to lower self-esteem and body
esteem.23 Childhood obesity is
associated with a higher incidence
of depression, and obese children
often blame themselves for their
weight and other’s negative reac-
tions to them.24  Parents may also
experience the stigma attached to
their apparent inability to address
their child’s weight.

WHAT DO WE NEED TO LEARN?
• How can children learn to accept

peers of all sizes and shapes?
• How can we disentangle con-

cern over medical issues from
character stereotypes?

• How can parents accept their
obese children, including their
bodies?

• How can parents support their
obese children in coping with
social stigma?

Summary of proposed societal
level interventions
Change the food environment
• Remove non-nutritive snack

foods and sugared drinks from
schools.

• Discourage adults from feeding
“poor” foods to children.

• Pressurise restaurants to provide
‘kids meals’ that are economical
and nutritious.

• Change the role of the food in-
dustry.

• Pressurise the food industry to
stop developing and advertising
nutritionally poor ‘children’s
foods’.

• Encourage the food industry to
create healthful and affordable
food products for children.
Change the view of obesity.  Add
weight to the list of personal
characteristics that are unac-
ceptable reasons for discrimina-
tion.  Include weight tolerance
when we teach tolerance of other
individual differences.  Educate
the public on how to accept
obese people, while fighting the
diseases linked to obesity.

Conclusions
About 40% of commercials shown
during children’s programmes are
for food products, most of them high
in fat or sugar.  Exploitative adver-
tising targeting the young is now
witnessed at virtually every level of
the fast food industry, as well as for
commercial soft drink companies
and industries involved in producing
high fat or high refined carbohydrate
snacks.25 Strategies for encouraging
health and preventing obesity at
national level should be discussed,
and the role of health ministries in
developing public health, food and
physical activity strategies should
be underlined.  In principle, schools
provide an excellent setting for pre-
venting obesity (Fig. 5)26, and will
also be the target of WHO’s ‘Health
Promoting Schools Programme’.
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