
6. CHILDHOOD OBESITY
The prevalence of child obesity is increasing rapidly worldwide (WHO 1998). It is
associated with several risk factors for later heart disease and other chronic diseases
including hyperlipidaemia, hyperinsulinaemia, hypertension and early artherosclerosis
(Berenson et al. 1998). In view of its public health importance, the trends in child obesity
should be closely monitored. Trends are, however, difficult to quantify or to compare
locally and internationally, as a wide variety of definitions of child obesity are in use, and
no commonly accepted standard has yet emerged (Cole et al. 2000).

Several reports show already high and increasing rates of overweight and obesity among
preschool children living in developing countries (de Onis & Blassner 2000). Children
become overweight for a variety of reasons. The most common causes are unhealthy
eating patterns, lack of physical activity, genetic factors, or a combination of these
factors.  In rare cases, a medical problem, such as an endocrine disorder, may cause a
child to become overweight.

Obesity is associated with significant health problems in childhood and adolescence, and
is an important early risk factor for much of adult morbidity and mortality (Freedman et
al. 1999). Medical problems are common in obese children and adolescents and can affect
cardiovascular health (e.g. hypercholesterolemia, hypertension), the endocrine system
(e.g. hyperinsulinaemia, insulin resistance, menstrual irregularity) and mental health (e.g.
depression, low self-esteem).

Assessment of obesity in children and adolescents is important to prevent the progression
of the condition and its related co morbidities into adulthood. Routine assessments of
eating and activity patterns in children and recognition of excessive weight gain relative
to linear growth are essential throughout childhood. At any age, an excessive rate of
weight gain relative to linear growth should be recognized, and underlying predisposing
factors should be addressed with parents and other caregivers (AAP 2003). Several
factors to be addressed include:

• Genetic and hormonal causes of obesity warrant consideration, although rare,
• Prevention of psychosocial problems, e.g. low self-esteem,
• Instilling healthy lifestyle in children and their families throughout their life. 

Factors determining persistence of obesity into adulthood include onset of obesity after
the age of three, degree of obesity, and presence of obesity in at least one parent. The risk
of obesity persisting into adulthood is higher among obese adolescents than among
younger children (Whitaker et al. 1997).
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6.1 Defining Childhood and Adolescent Obesity

Classifying obesity during childhood or adolescence had the added complication that
height is still increasing and body composition is continually changing. WHO (1995)
recommends that for children aged two to ten years, the NCHS Median +2SD reference
weight-for-height may be used to determine overweight in boys and girls. For adolescents
aged ten to eighteen years, values greater than 85th percentile BMI-for-age represents at
risk of overweight (WHO 1995) (See Tables 16 and 17). These references may still be
used for reporting overweight and obesity prevalence among children, along with new
available standards. 

Although BMI does not directly measure body fat, it provides a reasonable estimate of
adiposity which, in turn, also predicts risks for current or future medical complications of
obesity (Dietz & Robinson 1998). BMI in children is correlated not only with other
measures of body fat but also with blood pressure (Gutin et al. 1990), lipid levels
(Zwiauer et al. 1990), and insulin levels (Ronnemaa et al. 1991).

Table 16: BMI-for-age percentiles: adolescent boys, 10 - 18 years

Source: WHO (1995)
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Age Percentiles
(years) 5th 15th 50th 85th 95th 

10 14.42 15.15 16.72 19.60 22.60
11 14.83 15.59 17.28 20.35 23.73
12 15.24 16.06 17.87 21.12 24.89
13 15.73 16.62 18.53 21.93 25.93
14 16.18 17.20 19.22 22.77 26.93
15 16.59 17.76 19.92 23.63 27.76
16 17.01 18.32 20.63 24.45 28.53
17 17.31 18.68 21.12 25.28 29.32
18 17.54 18.89 21.45 25.92 30.02



The Center for Disease Control and Prevention (CDC), USA released the BMI-for-age
growth charts in year 2000 (Kuczmarski et al. 2000). The 85th and 95th percentiles of the
body mass index reference had been proposed as cut-off points for “at risk of overweight”
and “overweight”, respectively (CDC 2000).

In the same year, a new definition of overweight and obesity in childhood had been
proposed (Cole et al. 2000). This is based on pooled international data from Brazil, Great
Britain, Hong Kong, the Netherlands, Singapore and United States for body mass index
and linked to the widely used adult cut-off of >25 kg/m2 and >30 kg/m2, for overweight
and obesity, respectively.  The technical committee recommends adopting this
international cut off points as shown in Table 18.
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Table 17: BMI-for-age percentiles: adolescent girls, 10 - 18 years

Source: WHO (1995)

Age Percentiles
(years) 5th 15th 50th 85th 95th 

10 14.23 15.09 17.00 20.19 23.20
11 14.60 15.53 17.67 21.18 24.59
12 14.98 15.98 18.35 22.17 25.95
13 15.36 16.43 18.95 23.08 27.07
14 15.67 16.79 19.32 23.88 27.97
15 16.01 17.16 19.69 24.29 28.51
16 16.37 17.54 20.09 24.74 29.10
17 16.59 17.81 20.36 25.23 29.72
18 16.71 17.99 20.57 25.56 30.22
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Table 18: BMI cut off points for 2-18 years

Source : Cole et al. (2000)

Age (yrs)

2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5
10.0
10.5
11.0
11.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5
18.0

Males
18.41         
18.13
17.89
17.69
17.55
17.47
17.42
17.45
17.55
17.71
17.92
18.16
18.44
18.76
19.10
19.46
19.84
20.20
20.55
20.89
21.22
21.56
21.91
22.27
22.62
22.96
23.29
23.60
23.90
24.19
24.46
24.73

25

Females
18.02
17.76
17.56
17.40
17.28
17.19
17.15
17.20
17.34
17.53
17.75
18.03
18.35
18.69
19.07
19.45
19.86
20.29
20.74
21.20
21.68
22.14
22.58
22.98
23.34
23.66
23.94
24.17
24.37
24.54
24.70
24.85

25

Overweight BMI
Females

19.81
19.55
19.36
19.23
19.15
19.12
19.17
19.34
19.65
20.08
20.51
21.01
21.57
22.18
22.81
23.46
24.11
24.77
25.42
26.05
26.67
27.24
27.76
28.20
28.57
28.87
29.11
29.29
29.43
29.56
29.69
29.84

30

Males
20.09
19.80
19.57
19.39
19.29
19.26
19.30
19.47
19.78
20.23
20.63
21.09
21.60
22.17
22.77
23.39
24.00
24.57
25.10
25.58
26.02
26.43
26.84
27.25
27.63
27.98
28.30
28.60
28.88
29.14
29.41
29.70

30

Obesity BMI



6.2 Prevalence of Childhood Obesity

In Malaysia, there is no known national survey carried out with the specific purpose of
determining the prevalence of overweight and obesity amongst children and adolescents.
However, many smaller scale studies have been reported.

Bong & Safurah (1996) reported a prevalence of 8% overweight among primary
schoolchildren in Selangor. Ismail & Tan (1998) reported an obesity prevalence of 6.6%
among 7-year-olds while a 13.8% prevalence was reported in 10-year-olds. Fatimah et al.
(2001) reported 8.7% obesity in children residing in Kuala Lumpur as compared to 5.7%
in Kota Bharu. In a recent survey of 11,500 schoolchildren aged between 6-12 years from
four regions in Peninsular Malaysia, revealed a prevalence of 6% obesity in both sexes
with small differences between urban and rural children (Ismail et al. 2003).

Tee et al. (2002) studying 5,995 children aged 7 to 10 years in all primary schools in Kuala
Lumpur reported a prevalence of overweight of 9.7% among boys and 7.1% among girls
(based on >95th percentile of the BMI-for-age), (WHO 1995). In marked contrast, Khor
& Tee (1997) reported a prevalence of less than 2% among 3,000 rural children. It should
be noted, however, that all the above studies were reported using different cut-offs /
criteria for defining overweight. The findings are therefore not strictly comparable.

Two separate studies, in 1990 and 1997, carried out among adolescent boys studying in
the same four schools in Klang Valley, reported an increase in prevalence of obesity from
1% in 1990 to 6% in 1997 (Ismail & Zulkifli 1996; Ismail & Vickneswary 1999). A more
recent survey carried out among adolescents of both sexes aged 12 to 17 years in four
regions of Peninsular Malaysia and the Miri region of Sarawak reported 19% of
overweight using the WHO (1995) BMI-for-age cut-off of above 85th percentile (Poh et
al. 2004).

6.3 Prevention of Childhood Obesity

Prevention is one of the hallmarks of paediatric practice and includes such diverse
activities as newborn screenings, immunizations, and promotion of car safety seats and
bicycle helmets (AAP 2003). Likewise, with the increase in prevalence of overweight and
inactivity amongst children and adolescents, focus should be centred on preventive
efforts in childhood obesity, with its associated co-morbid conditions in childhood and
likelihood of persistence into adulthood. 

6.3.1 Infants and toddlers

Babies and young children who are confined to strollers, play pens, and infant seats for
long periods of time may be delayed in development, such as rolling over, crawling,
walking and even cognitive development. Such restrictions may be the beginning of the
path to sedentary preferences and childhood obesity. Although there is no data to show
strong correlation between obesity in early childhood and adult obesity, promoting
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Table 19 : Universal Anticipatory Guidance for Obesity Prevention
Age group Lifestyle targets
Pregnancy • Advocate good nutrition (including sufficient protein intake) and

attaining appropriate maternal weight gain.
• Advocate good glycaemic control, especially for gestational diabetes.
• Encourage plans for breastfeeding.

Infants • Encourage exclusive breastfeeding up to 6 months, and sustained
breastfeeding up to two years.

• Discourage early introduction of solid foods; complementary feeding
should be started by 6 months.

• Goal: moderate rates of weight gain, including in low-birth weight
infants (throughout childhood). Rapid catch-up growth may be detrimental.

Toddlers • Nutritional :
- Continue to broaden diet, emphasize vegetables and fruits.
- Minimize intake of juice and other sweetened beverages.
- To establish regular meal pattern.
- Parents should serve appropriate portion size.

• Physical activity :
- Establish habits of physical activity; encourage more physical playtime.

positive behaviours and increasing physical activity in childhood may lead to persistence
of these behaviours into adulthood, thus helping to alleviate the problem of obesity
(NASPE 2002). The Bright Start Nutrition Advisory Panel also recommends encouraging
physical activity for fitness and optimum development (BSN 2000).

Exclusive breastfeeding from birth until six months and continued breastfeeding up to
two years should be encouraged (WHO 2003). Multiple studies in various populations
have shown a weak but consistent protective effect of breastfeeding on the development
of obesity after adjusting for appropriate possible confounders, including race and
maternal education. Complementary foods should be started by six months.

Educating parents about how to introduce new foods and overcome the picky eating
habits of toddlers can be valuable in encouraging them to eat healthily as they grow older.
Involving toddlers in food preparation, for example washing and preparing vegetables;
introducing new foods in familiar contexts, such as soups and porridges; and practicing
patience and persistence will often help. Minimizing intake of sweet beverages
(including 100% fruit juice) is appropriate, because intake of these drinks is often
responsible for large amounts of excessive calories and replaces foods with more
balanced macronutrient content (Hoppin 2004). Table 19 provides further details on
lifestyle targets for obesity prevention.
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Modified from: Hoppin (2004)

- Establish healthy television habits (less than one hour a day; not at
meals; minimise the number of television in a household).  

• Behavioural :
- Emphasize family-based meals, avoid cooking special meals for kids.
- Do not use food as a reward or punishment.
- Do not encourage overeating.
- Provide parental modelling of healthy diet, physical activity, and

minimal television viewing.
- Offer positive reinforcement for healthy choices, avoid criticism.

School-age All of the above plus:
children • Physical activity :

- Investigate local opportunities for adding organized sports to lifestyle
(community and school programmes).

- Offer options, including individual sports if team sports not practical
or enjoyed by child (for example: martial arts, dance).

- Participate in physical activities with children: recreational sports,
outdoor play, walking , or bicycling.

• Behavioural :
- Support healthy body image, emphasizing strength and health rather

than weight and appearance.
Adolescents Watch out for and discourage:

• Nutritional :
- Excessive take-out or restaurant meals.
- Meal skipping or inadequate meals (which often lead to out-of

control eating later in the day).
- “Grazing” rather than meal-based eating habits.
- Withdrawing from sports or other physical activity.

Moderate rates of weight gain are probably ideal, particularly in infants of low birth
weight, because rapid catch-up growth is associated with higher rates of the metabolic
syndrome (Vanhala et al. 1998).
To establish an appreciation of physical activity, families are encouraged to spend time
together in active play, which is easily accomplished with frequent visits to the
playground. Toddlerhood is an important time to establish firm limits on television
viewing, before it becomes a habit. Snacking during television watching should also be
discouraged as television often distracts from natural signals of hunger and satiety.
Families should be encouraged to establish regular mealtimes and to eat together
whenever possible. Mealtimes should also be an enjoyable family experience (BSN 2000).



6.3.2 Children and adolescents

Teaching healthy behaviours at a young age is important since change becomes more
difficult with age. Behaviours involving physical activity and nutrition are the
cornerstone of preventing obesity in children and adolescents. For school-aged children
and adolescents, families and schools are the two most critical links in providing the
foundation for those behaviours. Parents are the most important role models for children
(Fowler-Brown & Kahwati 2004). Parents should not underestimate the health risk of
excess weight to their children, and the difficulty in achieving and maintaining
behavioural changes associated with obesity prevention.

Parents should understand the importance of regular physical activity for their children
and encourage active outdoor as well as active indoor play. For example, children can be
encouraged to enrol in a structured activity such as tennis, gymnastics, martial arts, etc.
or to join a sports team at school or in the community. Time spent inactively watching
television or playing computer games should be limited.

Besides creating an active environment, parents should also create a healthy eating
environment for their children and adolescents. The same healthy diet that is rich in fruits,
vegetables and grains should be implemented for the whole family and not just select
individuals. Large portion sizes should be avoided.

Outside of the home, children and adolescents spend the majority of their time in school.
So, it makes sense that schools provide an environment that promotes healthy nutrition
and physical activity habits. Foods served during break time at school should be contain
less fats and oils, sugar, and salt; while fruits and vegetables as well as healthy snacks
should be promoted. Schools should also provide physical and social environments that
encourage and enable young people to engage in safe and enjoyable physical activity.
Physical education periods should also not be neglected in favour of more revision or
studying time (Hoelscher et al. 2004).
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