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INTRODUCTION

Obesity is an emerging global epidemic issue. Globally, people with obesity 
have increased threefold in number in the past four decades. In 2013, the 
World Health Organisation (WHO) found that more than 1.9 billion of 
adults (aged 18 years and above) were overweight or obese. In the same 
report, more than 340 million children and adolescents (aged 5-19 years) 
were identified as overweight or obese (WHO, 2013). 

fat is stored as adipose tissue 
(Hruby and Hu, 2015). 

Measuring Obesity

 Obesity can be diagnosed 
by measuring body composition 
through methods such as BOD POD 
air displacement plethysmography 
(Figure 1a), dual energy x-ray 
absorptiometry (Figure 1b), 
skinfold thickness measurement 
(Figure 1c), and bioelectrical 
impedance analysis (Figure 1d). 
Of these methods, BOD POD air 
displacement plethysmography 
is widely regarded as the gold 
standard for measuring body 
composition.

BMI (Body mass index) as a 
Measure of Obesity

 Body mass index (BMI) is 
calculated by dividing a person’s 
weight in kilograms by the square 
of their height in meters. It is a 
simple, safe, practical, inexpensive 
and non-invasive method of 
measurement, and is therefore 
extensively used in epidemiological 
studies to assign the weight 
category of children (from 5 to 19 
years old) and of adults (Pietrobelli 
et al., 1998). Although BMI is not a 
direct measure of body fat (WHO, 
2000), studies have shown that a 
high BMI is positively associated 
with a higher percentage of body 
fat (Freedman et al., 2005; Neovius 
et al., 2004; Zimmermann et al., 
2004). 

 BMI categorises a person 
as being underweight, normal, 
overweight or obese, according to 
their age group (Table 1).  
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OBESITY IN MalaYSIa

In Malaysia, the National Health 
and Morbidity Survey 2011 
(NHMS, 2011) carried out by the 
Institute for Public Health found 
that out of the 28 498 adults 
surveyed, 29.4% were overweight 
while another 15.1% were obese 
(Institute for Public Health, 2011).  
In addition, childhood obesity in 
Malaysia was found to show an 
increasing trend, considered to be 
at an alarming rate. The prevalence 
of overweightness in primary school 
children (aged 7 to 12 years) had 
increased drastically from 6.0% to 
13.5%, while obesity had increased 
by 4.6 times, from 3.5% to 16.1% 
in the period from 1997 to 2013 
(Poh et al., 2013; Kasmini et al., 
1997). 

 Childhood obesity affects 
quality of life (Pirgon and Aslan, 
2015), causing difficulties when 
performing physical activities, 
breathlessness, snoring problems, 

and tiredness. If left untreated, 
childhood obesity may potentially 
lead to serious diseases, such 
as asthma, high blood pressure, 
hypercholesterolaemia, fatty liver, 
cardiovascular diseases, diabetes 
and gastrointestinal diseases (Pirgon 
et al., 2015; Sert et al., 2013; 
Sherina and Rozali., 2004), when 
these children reach adulthood. 

 WHO identified childhood 
obesity as a priority in the Global 
2013-2020 Action Plan for the 
Prevention and Control of Non-
communicable Diseases (WHO, 
2013), and provided guidelines to 
afflicted countries for eliminating 
childhood obesity (Nishtar et al., 
2016). Therefore, in line with these 
guidelines, various measures have 
been undertaken by the Malaysian 
government to combat this 
alarming issue (WHO, 2017).

Definition of Obesity 

 Obesity is said to occur when 
the body weight of an individual 
is excessive for their height, to the 
point that it is potentially harmful 
to health (WHO, 2000). The excess 
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TaBlE 1. BMI ClaSSIFICaTION

Weight 
category

adults (aged 
>20 years)

Children (aged 5-19 years)

(WHO, 2007)
BMI Z score 

(WHO, 2007)

Percentile range 
(Kuczmarski et al., 

2000)

Underweight Below 18.5 - < 5th percentile

Normal 18.5 - 24.9
>-2 to ≤ 1 SD 
(BMI-for-age)

5th percentile to < 85th 
percentile

Overweight 25.0 - 29.9 >1 SD (BMI-for-
age)

85th percentile to 
< 95th percentile

Obese 30.0 and above
> 2 SD (BMI-for-

age)
≥ 95th percentile

Note: SD - standard deviation.
Source: WHO (2007), Kuczmarski et al. (2000).

Figure 1. Various devices for measuring body composition. (a) BOD POD air displacement plethysmograph, 
(b) Dual energy x-ray absorptiometry, (c) callipers for skinfold thickness measurement, and

(d) bioelectrical impedance analysis.

(a)

(c) (d)

(b)

 An adult is considered 
overweight when their BMI is more 
than 24.9, and obese when it is 30 
or higher (WHO, 2007). A child 
aged between 5 and 19 years is 
considered overweight if their BMI-
for-age is greater than one standard 
deviation, and is obese when the 
BMI-for-age is greater than two 
standard deviations above the 
WHO Growth Reference median 
(Figures 2 and 3).
 
 The Centre for Disease Control 
and Prevention (CDC) considers 
both age and gender in the 
determination of BMI percentiles 
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for children aged 2-19 years (de 
Onis et al., 2007) because these two 
factors can cause a great variation 
in a child’s body composition. USA 
defines a child as being overweight 
if the age and gender-specific 
BMI is in the 85th percentile and 
above, and obese if it is in the 95th 
percentile and above (Kuczmarski 

et al., 2000; Dibley et al., 1987).  
For example, an 11-year-old boy 
with a body weight of 56 kg and 
a height of 140 cm has BMI of 
28.57 kg m-2. As his BMI is more 
than the 95th percentile (22 kg m-2) 
or more than 2 SD (BMI-for-age), 
he is considered obese. If age and 
gender are not accounted for, he is 
considered overweight only.

ROlES OF PaRENTS IN 
CHIlDHOOD OBESITY

The cause of obesity is etiologically 
complex, being affected by variables 
such as diet, metabolic rate, genetics, 
and eating behaviour which is 
governed by socioeconomics and 
the environment (Rawana et al., 
2010; Hu, 2007; Loos et al., 2007; 
Davison and Birch, 2001). This 
report focuses on the importance 
of the role of parents in ensuring 
the health of their children through 
measures taken against obesity. 

Genetics

 Genetics have been identified 
as one of the causes of obesity 
(Silventoinen et al., 2010).  The 
evidence was first reported by 
Stunkard and co-workers who 
sampled 540 adult Danish adoptees 
and associated their weight class 
to BMI of their biological and 
adoptive parents. Results show the 
weight class of these subjects to 
be strongly correlated with BMI of 
their biological mothers (p<0.0001) 
and fathers (p<0.02), but not with 
those of their adoptive parents 
(Stunkard et al., 1986).  This is 
thought to be due to the subjects 
inheriting their parents’ genes, 
viz., those associated with obesity 
such as the fat mass and obesity-
associated genes, melanocortin-4 
receptor, leptin and leptin receptor 
genes (Martins et al., 2018). 

 Other studies have found a 
strong positive association between 
children’s BMI and BMI of their 
mothers (Yang et al., 2017; Eriksson 
et al., 2015).  Children with mothers 
who are overweight are more 
susceptible to the risk of obesity 
(Hollis and Robinson, 2019; Godfrey 
et al., 2017). This is thought to be 
due to the child inheriting from their 
mother a trait of gene deletion of the 
brain-derived neurotrophic factor – 
an appetite regulator (Harcourt et 
al., 2018).  

Source: WHO (2007).

Figure 2. BMI of children (boys) aged from 5 to 19 years.

Source: WHO (2007).

Figure 3.  BMI of children (girls) aged from 5 to 19 years.
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Exercise 

 Studies have reported that 
children with a sedentary lifestyle 
are at high risk of obesity (Carlson 
et al., 2012; Hills  et al., 2011; 
Wafa et al., 2011). Most children 
aged from 7 to 12 years spend 
their free time on their mobile 
phone, computer, television, or 
playing video games (Lee et al., 
2015).  As a result, these children 
lead extremely sedentary lifestyles 
and risk becoming overweight or 
obese (Lee et al., 2015; Wafa et 
al., 2011). WHO recommends 
that children aged from 5-17 years 
spend at least an hour on moderate 
to vigorous physical activity for 5 
days a week (WHO, 2013). Parents 
play an important role in ensuring 
that their children get regular 
exercise (Rhodes et al., 2016).

Diet

 The intake of unhealthy, high-
calorie food, such as carbohydrate- 
or fat-rich foodstuffs and sugary 
snacks or drinks, increases the risk 
of obesity (Zhang et al., 2015). A 
healthy balanced diet should consist 
of about 40% carbohydrate, 33% 
dietary fibre, 20% protein, and 
7% fat (MOH, 2006). Parents 
are the ones who determine the 
choice of food in the household 
(Groele et al., 2019; Nepper and 
Chai, 2016). Children often adopt 
the same diet as their parents, and 
this is likely because they live in 
the same environment with access 
to similar food types, share meals, 
and also because the children often 
look up to their parents as role 
models (Robson et al., 2016).  An 
increasing number of studies are 
reporting that the amount and 
type of fat consumed by mothers 
significantly affect the dietary fat 
intake of their children (Maslova 
et al., 2018; Hakola et al., 2017; 
Stratakis et al., 2017). A recent 
study by Hakola et al. (2017) on 
3807 mother–child pairs found that 

mothers who had a high intake of 
polyunsaturated fatty acids (PUFA) 
during late term pregnancy tended 
to have children who were at risk of 
obesity when the children reached 
the ages of 2 to 7 years. However, 
other studies have reported that 
high consumption of long-chain 
PUFA by mothers during late term 
pregnancy only affected their 
children during early childhood (2.3 
years old), but when the children 
reached mid-childhood (7.7 years 
old), the effect had dissipated 
(Maslova et al., 2018; Stratakis et 
al., 2017). This discrepancy may 
have arisen because the latter 
studies used an untransformed 
z-score instead of BMI as the 
measure. 

HOUSEHOlD CHOICE 
OF COOKING OIlS IN 
MalaYSIa

Malaysia produces about 15-19 
million tonnes of palm oil annually 
(MPOB, 2019). About 15% of this 
amount is retained for domestic 
consumption, while the bulk is 
exported to several countries, 
contributing 5% to 7% of the 
country’s Gross Domestic Product 
(CGP) (Nambiappan et al., 2018). 

 With globalisation and Malaysia 
being a member of the World Trade 
Organisation, there has been an 
influx of various types of edible 
vegetable oils into the Malaysian 
market, providing households 
across the country with many 
choices of cooking oil. Palm oil still 
remains the most widely consumed 
oil in Malaysia today, but, even 
so, efforts to promote palm oil as 
a healthy oil amongst Malaysians 
must be sustained, if not reinforced. 

Challenges

 Malaysia still faces great 
challenges in dispelling the myth 
that palm oil is unhealthy because 
it contains more saturated fats 

than other vegetable oils, despite 
scientific evidence proving the 
contrary being published in peer-
reviewed journals (Stonehouse et 
al., 2019; Cheng et al., 2018; Lucci 
et al., 2016; Voon et al., 2011).

FaTTY aCID COMPOSITION 
OF PalM OIl aND ITS USES

Fats provide twice the amount 
of calories as carbohydrates or 
proteins. Excessive intake of 
saturated animal fat increases 
blood cholesterol level and the risk 
of cardiovascular diseases (Marsh 
et al., 2018).  Therefore, the type 
of fat and its intake are especially 
important for a healthy balanced 
diet. Palm oil consists of about 
45% saturated fatty acids (SFA) 
and 55% unsaturated fatty acids. 
SFA are fatty acids that have only 
single bonds, which means that 
they are able to withstand a high 
cooking temperature (Gomna et 
al., 2019). PUFA are fatty acids 
that have double bonds. Therefore, 
these fatty acids can oxidise at 
high cooking temperatures to 
form harmful free radicals.  The 
accumulation of free radicals in 
the body increases the risk of 
cancer (Grootveld et al., 2018). 
Unlike high PUFA vegetable oils, 
the SFA content in palm oil makes 
it suitable for all types of cooking 
methods, including frying at high 
temperatures. 

THE PalM OIl NUTRITION 
EDUCaTIONal 
SCHOOl PROGRaMME 
CONDUCTED BY MPOB

MPOB recently initiated the first 
school nutrition intervention 
programme involving pupils 
aged from 10 to 11 years at 20 
randomly selected primary schools 
located within 50 km from MPOB 
after obtaining permission from 
the Selangor State Education 
Department of the Ministry of 
Education, as well as the Ethical 

The Importance of a Palm Oil Nutrition Educational School Programme
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Committee from the International 
Medical University.

 The selected primary schools 
were SK Taming Jaya, SK Bangi, SK 
Seri Serdang, SK Sungai Kantan, 
SK Dato’ Abu Bakar Baginda, SK 
Sungai Serai, SK Jalan Empat, SK 
Jalan Tiga, SK Taman Universiti, 
SK Bandar Tun Hussein Onn 2, 
SK Saujana Impian, SK Seksyen 7, 
Bangi, SK Taman Jasmin, SJKC Yu 
Hua, SJKC Taman Bukit Serdang, 
SJKC Balakong, SJKC Batu 9, 
Cheras, SJKT Puchong, SJKT 
Serdang and SJKT Kajang.

 Through seminars, exhibitions, 
and other fun-filled activities, the 
programme intended to:

1. Convey knowledge on palm 
oil nutrition based on current 
scientific evidence;

2. Determine the prevalence of 
overweightness and obesity 
among primary school 
students in Selangor;

3. Determine factors that 
influence the choice of 
cooking oil used in the 
households of the students;

4. Investigate any link between 
obesity indices [body mass 
index (BMI), percentage 
body fat (%BF) and waist 
circumference (WC)] of 
mothers of the students and 
the type of cooking oil used in 
the households;

5. Investigate any link between 
obesity indices of the students 
and the type of cooking oil 
used in the households; and

6. Investigate any link between 
obesity indices and levels 
of physical activities of the 
students. 

MaTERIalS aND METHODS

The self-reporting questionnaires 
used in this study contained 
questions pertaining to:

1. Socioeconomic status and 
family size.

2. Health status.
3. Type of edible oils and 

respective amounts consumed 
in the household.

4. Duration of oil usage.
5. Frequency of cooking at home.
6. Reasons for choosing the oils.

 The questionnaires were 
distributed to participants only 
after obtaining permission from 
the respective school heads. The 
filled questionnaires were then 
collected from the schools by our 
representatives. The criteria for 
selecting the participants (mother-
child pairs) were as follows.  The 
mothers had to be:

•	 healthy, non-pregnant, and 
without any chronic diseases; 

•	 Malaysian; 
•	 mother to healthy 10- or 

11-year-old school students;
•	 within the age range of 25 to 

60 years;
•	 frequently preparing meals at 

home; and
•	 willing to attend a face-to-face 

interview by MPOB officers 
twice, at 6 months apart. 

The children had to be:
•	 healthy and without any 

chronic diseases; 
•	 Malaysian; and
•	 10- or 11-year-old school 

students.

 Upon confirmation of the date 
and time of the subsequent event, 
consent forms were distributed to 
the selected participants to confirm 
their participation.  

 The local community was rather 
apprehensive about attending the 
programme and being interviewed. 
However, with support from 
the management team, officers, 
and other involved parties, the 
programme was completed 
successfully with the participation 
of 357 mother-child pairs.  A health 
talk titled Healthy Life Style and 
Lipid Nutrition was delivered to 

all participants (Figure 4), and an 
exhibition of palm-based products 
(Figure 5) was held to introduce the 
many uses of the oil palm to the 
participants. 

Figure 4. A health talk titled Healthy 
Life Style and Lipid Nutrition being 

delivered to the participants.

Figure 5. An exhibition displaying a 
wide range of palm-based products.
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 The participants were 
interviewed face-to-face by 
trained enumerators using Food 
Frequency Questionnaires (FFQ) 
and International Physical Activity 
Questionnaires (IPAQ) to obtain 
data on meal patterns and level of 
physical activity of the mothers, 
respectively (Figure 6). Data on 
the choice of cooking oil, cooking 
method, and monthly consumption 
of vegetable oils were also collected.

oil palm-themed activities, such 
as colouring contests (Figure 8a) 
and quizzes (Figure 8b) aimed at 
imprinting the benefits of palm oil 
and palm-based products in their 
minds.  

 The Lipid Nutrition Group 
distributed copies of The Palm 
Educational Comic Series (Figure 
9a) aimed at conveying the benefits 
of palm oil to children and the 

cooking method, sugar intake, diet, 
and socioeconomic status of the 
parents.

SUMMaRY

Prevention is better than cure.  
Childhood obesity is a preventable 
disease and both parents and 
children must make an effort to 
combat obesity. They should also 
work together with the school 
management and the government 
in fighting against childhood 
obesity. It is recommended that 
parents and children follow a 
balanced diet with plenty of fruits 
and vegetables, and cut back on 
refined sugar or high calorie foods, 
practise regular exercise (at least 30 
min daily for children and 3 times 
a week for adults), and that the 
parents practise healthy cooking 
methods and use only healthy 
cooking oils.
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Figure 6. Face-to-face interviews with selected mothers using FFQ and IPAQ to 
obtain data on meal patterns and level of physical activity.

Figure 7. Anthropometry measurements, using (a) a SECA stadiometer; (b) a TANITA body 
composition analyser; (c) a measuring tape for waist circumference; and (d) a blood pressure meter.

 Anthropometric measurements 
of all the participants were taken. 
Body height was measured using a 
SECA stadiometer (Figure 7a), body 
weight and body fat composition 
by a TANITA body composition 
analyser (Figure 7b), waist 
circumference by a measuring tape 
(Figure 7c) and blood pressure using 
a blood pressure meter (Figure 7d). 
BMI of each mother and child was 
then calculated, and the degree of 
obesity was categorised according 
to the recommendations by WHO 
(WHO, 2007). 

 The participating children took 
part in fun-filled educational and 

public in a simple format. T-shirts 
(Figure 9b) with health facts on 
palm oil printed on them were also 
distributed to all participants. 

Benefits/anticipated 
Outcomes

 This study investigated the 
prevalence of obesity in primary 
school students in Selangor, the 
consumption pattern of palm oil 
by selected residents as well as 
the factors affecting their choice 
of edible oils, the link between the 
choice of cooking oil and obesity, 
and also the link between obesity 
and factors such as exercise, 

(a) (b) (c) (d)
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