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ABSTRACT

Objective: The aim of this study was to explore the influence of physical activity and media viewing on the occurrence of childhood obesity in Malaysia.

Methods: A 42-item validated questionnaire in the Malay and English language, containing Likert scale close-ended questions was used to explore
the degree of physical activity practiced by families as well as trends on media viewing restrictions among parents in 5 selected states of Peninsular
Malaysia. A total of 1200 self-administered questionnaires were sent out to schools in rural and urban areas of the respective 5 states and body mass
index (BMI) for children was measured using the WHO 2007 reference standards. A total of 802 completed and usable questionnaires were obtained
yielding a response rate of 66.6%. Chi-square and descriptive statistics were used to analyze the results.

Results: The findings revealed that while children may have agreed limits on media viewing (television/computer/video games), as the child’s BMI
increased the rate of agreed limits decreased. However, the enforcement of these limits was not consistent. Interestingly, 70% of the parents who did
not enforce restrictions on media viewing were also obese themselves. In terms of physical activity, this was far lower among obese and severe obese
children and family activities involving physical activity was scarce with a rate of 25%.

Conclusion: The study affirms the fact that Malaysia needs to promote engagement in physical activity as a national policy and shows that the

importance of enforcing media viewing restrictions should be highlighted to the community at large.
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INTRODUCTION

Currently, obesity is an important public health concern in many
countries around the world. Obesity is a proven risk factor for a number of
chronic conditions, which include cardiovascular disease (hypertension,
hypercholesterolemia, stroke, etc.), diabetes, and even certain types
of cancers [1,2]. One of the most closely related of these conditions to
obesity is diabetes, so it is therefore of great concern that there is evidence
of increasing incidence of diabetes in different countries throughout the
world. This is presenting a significant burden on National Health care
Systems and the situation is only predicted to get worse. Recently, the
International Diabetes Foundation predicted an increase in the number
of patients with diabetes from 240 million in 2007 to 380 million by
2025 [3,4]. This is consistent with the alarming rate of obesity prevalence
across the world. In the United States, the prevalence is >30% of the
adult population and has impacted productivity and health-care burden
significantly [5,6]. Indeed in Europe, while there are regional differences,
the prevalence is high among teenagers and children [7,8]. It is also of
particular concern in children, especially when one considers that obesity
levels have increased three-fold in this group recently and that childhood
obesity is a major risk factor for obesity in adulthood [9,10]. This concern
is not exclusive to developed countries, but it also an emerging plague in
developing countries like Malaysia. In Malaysia, since 1996, the levels of
overweight and obesity have increased significantly, particularly the obese
group [11]. Indeed, in Malaysia, it has been estimated by the Malaysian
Association for the Study of Obesity that approximately 30% of primary
schoolchildren are either overweight or obese [12-15]. Childhood obesity
is also associated with a number of comorbidities and adult conditions.
It has been shown that childhood obesity increases the incidence of
metabolic syndrome, Type II diabetes mellitus, cardiovascular disease,
and even mental health problems [16-19].

The causes or risks for developing childhood obesity appear to
be multifactorial including, among others, genetic and social/
environmental elements [20,21]. Within the environmental elements,
factors such as food quality and intake, physical activity, video games, TV
advertising, parental influence, and availability of dedicated play areas
have all shown to have a negative impact on a child’s weight [22,23].
These strong predictors play a heavy role in exacerbating obesity in
children. However, very minimal studies have been undertaken to
review the combined role of media viewing and physical activity among
Malaysian children. To the best of our knowledge, this is the first study
to quantify the influence of media viewing among children and parents
in Malaysia and also to correlate it with physical activity. Specifically,
this study examined the influence of physical activity and screen
time (both television and computers/games consoles) among of both
normal, overweight and obese primary schoolchildren in Peninsular
Malaysia.

METHODS

Study design and sample population

This was a cross-sectional study based on a survey of parents of school-
going children in 5 states of Peninsular Malaysia. A list of government-
owned schools was obtained from the Education Department of each
respective state and the schools were stratified as urban or rural
according to the classification by the Department of Statistics, Malaysia
(DOSM). According to DOSM, an area with a population of more than
10,000 is classified as urban. Two schools were chosen randomly
from the strata for each state to be included in the study. A sample
population of 660 was deemed adequate to achieve 90% power at 0.05
significance [24]. To accommodate an acceptable response rate, 120
questionnaires were distributed in each school with the assistance of



Mathialagan et al.

the relevant schoolteachers. The questionnaire was taken home by the
children to their respective parents and returned to the schoolteacher
after 7 days. Those children whose parents agreed to participate in
the study were measured using the Leicester method for height and
weight [15]. Weight status was expressed as body mass index (BMI) for
age according to WHO 2007 growth reference [25].

Study instrument

A 42-item validated questionnaire in the Malay and English language
was adapted for the study. The questionnaire contained Likert scale
close-ended questions which explored demographics, physical activity,
and screen time measure. A pre-test of the instrument was conducted
on 36 students aged 10-12 in a vernacular school in Puchong,
Selangor. Slight modifications were made to the questionnaire based
on results of the pre-test, in which a few questions were rephrased
to enhance clarity. The revised questionnaire was used in the actual
survey.

Data analysis and ethical considerations

Data were entered and analyzed in SPSS version 11.5. Chi-square tests
for statistical significance of associations were computed along with
correlation analysis for this study. Ethical approval for the study was
obtained following institutional review and each participant was given
an informed consent form before enlisting in the study.
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RESULTS

A total of 802 responses were obtained from participants from both
the rural and urban areas of the selected states for the study yielding a
response rate of 66.6%. Various demographic variables were recorded
in addition to measures of media viewing and physical activity.

For the first demographic variable of parents BMI, our results show
that overweight and obese parents had a greater number of high BMI
children, with the number in urban areas larger than that in rural areas
(Table 1). The parents income indicated that parents with an annual
income level of <RM 20,000 (low-income group) had the highest
proportion of overweight and obese children, and the trend appeared
to decrease as the income level increased, although the prevalence
of childhood obesity was more evenly distributed among all levels of
income in the urban area (Table 1). We also showed a link with the level
of education, irrespective of the urban or rural environment. Both rural
and urban low-educated parents, mostly at the primary and secondary
level of education, had the highest number of overweight and obese
children and that trend also decreased as the parents’ education level
increased. Geographically, urban areas showed a higher proportion
of obese children (36.5%), compared to rural areas (28.4%) though
the proportions of overweight children were similar (7.5% vs. 7.4%,
respectively).

Table 1: Relationship between children’s body mass index and the socioeconomic profile of their parents

Variable Children BMI

Normal (n=162)

Overweight (n=119)

Obese (n=440) Severe obese (n=111) x*

Urban (n=483)

Parent BMI
Underweight 2.1(10) 0.2(1)
Normal 16.1(78) 8.7 (42)
Overweight 7.0 (34) 2.3(11)
Obese 1.2 (6) 1.2 (67)
Severe obese 0.4 (2) 1.2 (6)
Parent income level
Less than RM 10,000 11.0 (5) 4.1(20)
RM 10,000 to RM 19,000 4.1 (20) 6.4 (31)
RM 20,000 to RM 50,000 6.8 (33) 1.9 (9)
RM 51,000 to RM 100,000 3.9 (19) 0.0 (0)
Greater than RM 100,000 1.0 (5) 0.0 (0)
Parent education level
Primary school 2.5(12) 2.9 (14)
Secondary school 6.2 (30) 5.8 (28)
Diploma 9.7 (47) 2.1(10)
Degree 5.8 (28) 1.7 (8)
Master’s degree 2.7 (13) 0.0 (0)
Ph.D 0.0 (0) 0.0 (0)
Rural (n=319)
Parent BMI
Underweight 1.3 (4) 0.0 (0)
Normal 6.3 (20) 10.0 (32)
Overweight 1.6 (5) 6.0 (19)
Obese 0.3 (1) 2.5(8)
Severe obese 0.6 (2) 0.0 (0)
Parent income level
Less than RM 10,000 3.8(12) 7.5 (24)
RM 10,000 to RM 19,000 1.6 (5) 8.2 (26)
RM 20,000 to RM 50,000 2.8(9) 1.9 (6)
RM 51,000 to RM 100,000 1.9 (16) 0.9 (3)
Greater than RM 100,000 0.0 (0) 0.0 (0)
Parent education level
Primary school 0.9 (3) 34 (11)
Secondary school 3.4(11) 10.7 (34)
Diploma 3.4 (11) 2.8(9)
Degree 1.6 (5) 0.9 (3)
Master’s degree 0.6 (2) 0.6 (2)
Ph.D 0.0 (0) 0.0 (0)

1.4 (7) 0.6 (3) p<0.001
21.3 (103) 2.9 (14)

14.1 (68) 3.1 (15)

8.3 (40) 7.0 (34)

1.2 (6) 0.6 (3)

15.3 (74) 2.1 (10) p<0.001
12.2 (59) 2.3 (11)

8.5 (41) 7.2 (35)

8.5 (41) 25 (12)

1.9 (9) 0.2 (1)

5.0 (24) 1.0 (5) p<0.001
24.4 (118) 6.8 (33)

9.5 (46) 3.9 (19)

6.8 (33) 2.1 (10)

0.6 (3) 0.4 (2)

0.0 (0) 0.0 (0)

0.6 (2) 0.3 (1) p<0.001
24.1(77) 5.3 (17)

16.6 (53) 2.8(9)

16.0 (51) 4.1 (13)

0.9 (3) 0.6 (2)

31.3 (100) 7.5 (24) p<0.001
14.1 (45) 2.2 (7)

8.8 (28) 3.1 (10)

2.5 (8) 0.0 (0)

1.6 (5) 0.3 (1)

16.3 (52) 2.8(9) p<0.01
25.7 (82) 7.8 (25)

6.9 (22) 1.6 (5)

8.5 (27) 0.9 (3)

0.9 (3) 0.0 (0)

0.0 (0) 0.0 (0)

n=80. BMI: Body mass index
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Our results showed an interesting trend on agreed media viewing limits.
As illustrated in Fig. 1, there is an increasing trend of children with
increasing BMI not having agreed limits on media viewing (television/
computer/video games) with their parents. Overweight children
reported the lowest percentage of not having agreed limits (20.17%)
whereas severe obese children had the highest rate at 39.64%. This
means that parents of obese children were exerting less control of their
children’s media viewing habits. In addition, even where such limits
were in place, there was a decline in the level of enforcement on media
viewing, inversely related to the increase in parents’ weight category
(Fig. 2). Approximately 50% of parents with normal BMI often enforce
limits on media viewing by their children, while around 80% of parent
with high BMI rarely enforce those limits.

Similarly, there is a clear relationship between the level of enforcement
and the child’s BMI, showing that as the child’s BMI increases, the level
of enforcement by the parent of the media viewing limits decreases
(Fig. 3). In overweight children, our study showed that in 49.58% of
cases, the limits on media viewing were rarely enforced and that
increased to 73.87% in severely obese children.

As parents are important role models for their children, it was of interest
tolook at the levels of physical activity in overweight and obese children,
particularly as a family activity. Table 2 shows the results of the physical
activity investigated across the child BML. In the case of physical activity,
as a family activity, there was a trend indicating a decline in the level of
physical activity, as the child’s BMI category increased from overweight
to severe obese. Overweight children seemed to have the highest family
physical activity (21.01%) when compared to the severely obese
children (16.22%). As one might predict, there was also a reduction in
the child’s physical activity as their weight increases to severe obesity.
There was no relationship between the level of the child’s obesity and
the parental physical activity, but in general, parent’s physical activity
was low (approx. 75% of parents reported rarely partaking in physical
exercise). However, as role models for their children, this could still
have a negative impact on their children.

DISCUSSION

The aim of this study was to explore the influence of physical activity
and media viewing on the occurrence of childhood obesity in Peninsular
Malaysia. In general, the study showed that enforcement of limits on
media viewing in high BMI children is lacking and physical activity as a
family activity is not practiced widely.

Demographics

In this study, we explored the impact of socioeconomic background
in urban and rural populations on childhood obesity. In general, our
findings highlighted the fact that urban areas are at higher risk for
obesity in comparison to their rural counterparts. This is mainly due to
the impact of the scenario of the “obesogenic environment.” The term
“obesogenic environment” refers to “an environment that promotes
gaining weight and one that is not conducive to weight loss” within the
home or workplace [26]. In other words, the “obesogenic environment”
refers to an environment that helps or contributes to obesity. An example
of this would be the accessibility to and consumption of fast food in
urban areas of Malaysia. The accelerated pace of industrialization and
urbanization in recent decades has inevitably brought about changes
in the lifestyle of Malaysians [27]. Fast food consumption has become a
norm in the urban area as individuals seek to avoid the wastage of time
in their busy schedule [28]. Furthermore, fast food is easily accessible
with the explosion of fast food outlets in the last 10 years in Malaysia,
and this has caused parents to often opt for it as an alternative to
cooking athome [29]. Working class people of urban areas such as Kuala
Lumpur, Ipoh, and Johor Bahru are prone to utilize fast food outlets as
their dinner options. This has caused fast food to become a common
children’s diet for meals in urban areas [30]. Another interesting aspect
to note would be the role of primary caregivers. In urban areas, the
children are often looked after by either babysitters or grandparents
and these primary caregivers play a major role in determining a child’s
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eating habits in three-generation families. Studies have shown that
when grandparents are looking after the kids, more often than not,
dietary intake is increased [31]. Traditionally, large portions of food
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Table 2: Relationship between family and children’s physical activity compared with children’s body mass index status

Physical activity Children BMI
Overweight (%) Obese (%) Severe obese (%) Significance

Family

Often 21.01 20.98 16.22 P<0.01

Rare 78.99 79.02 83.78
Children

Often 36.97 31.71 24.32 P<0.01

Rare 63.03 68.29 75.68

n=802. BMI: Body mass index

were often encouraged as it was believed to be the best remedy for child
growth. This has subsequently increased the likelihood of the child care
providers giving children food that is highly caloric leading to obese
conditions.

In terms of rural areas, our study showed that rates of obesity have
increased in comparison to previous studies resulting in higher
proportions of children being classed in the severe obese category [32].
A major reason for this development would be the socioeconomic
status (SES) of rural inhabitants. SES has been demonstrated to be an
indirect precursor of childhood obesity, particularly in lower income
groups in the rural area [29,33]. Among the determinants of SES are
parents’ levels of education as well as their household income [34]. Our
study concluded that parents in rural areas with low-level education
had higher BMI levels and their children were also likely to be obese.
Education plays a major role in health preservation and instilling
disease preventive practices. Low levels of education impede proper
understanding of the dangers of the obesity and importance of taking
precautionary measures to protect children dietary habits [35]. A study
by the United States National Center for Health Statistics revealed
that from 2007 to 2010, lower obesity rates for children of age 2 to
19 could be correlated with higher levels of education for the heads of
their households [36]. In instances where the head of the household
had less than a high school education, 24% of boys and 22% of girls
were obese. This scenario is replicated in Malaysia as residents in
rural areas possess lower formal education in comparison to their
urban counterparts leading to definite lack of awareness toward
health concerns [37]. Although continuous health campaigns have
been conducted by governmental and various non-governmental
organizations, a lack of strong understanding on the consequences of
obesity has still been observed.

This study also revealed that children in lower-income families in both
rural and urban areas were more susceptible to obesity although urban
counterparts had a better distribution across all income categories.
Families with low income are financially constrained in their efforts
to maintain livelihood. Cost becomes a priority rather than health and
nutrition [38]. An association between hunger and obesity may be
explained by the relatively low cost of energy-dense foods, the high
palatability of sweets and fats associated with higher energy intakes,
and the association of lower-income families with food insecurity with
lower intakes of fruit and vegetables [39]. Studies have found that
healthier foods, generally, are more expensive and less readily available
in poorer communities [40]. As pointed out by Kamphuis et al. (2007),
inadequate intake of “premium food” (due to the expensive price) such
as fruits and vegetables among lower SES groups are highly prevalent,
when compared to higher SES groups who are able to consume the
recommended 3-5 servings per day [41]. Crackers and junk food which
are cheap and sweet with high calories are becoming common dietary
practice among children in rural locations in Malaysia.

Media viewing

Our study revealed that parental agreed limits on media viewing are
lacking among children with high BMI. Media viewing as explored
in this study entailed watching television and playing computer or
video games. Excessive media viewing have consistently shown to be

linked to increased BMI in both children and adults independent of
physical activity [42]. In the recent years, media viewing has become
a major pastime for Malaysians [43]. A particularly convenient and
easy pastime to indulge in, television viewing and online engagements
have become a family trend nowadays. This eventually leads to an
unnoticed lack of control by parents on children’s exposure to media
viewing. In the absence of this control, children become more attached
to media viewing as a result of modeling their parents’ behavior. These
scenarios have been illustrated before in signaling theories of parental
behavior [44,45]. Children tend to stay indoors all day long after school,
playing computer games, and watching the television rather than going
outside to exercise or play sports following the footsteps of parents who
enjoy watching television after working hours as opposed to engaging
in outdoor activities [46]. This invariably leads to increased media
viewing on the part of the children that subsequently leads to childhood
obesity.

Another interesting revelation from this study was that Malaysian
parents who do have agreed limits on media viewing do not necessarily
enforce them. Agreed limits toward media viewing are important
predictors in avoiding childhood developmental damage, but without
adequate enforcement, these limits are meaningless [47]. A possible
reason for this scenario may be the tendency for parent to seek
““temporary harmony.”” Limits serve as a standard for acceptable
and unacceptable behavior and children will have a tendency to test
it. This process of testing is highly unpleasant and in certain cases
seems to border on hostility. This in turn can infuriate and frustrate the
parents to a point that they give in just to achieve a temporary peace
and truce [48]. Alternatively, parents relax their enforcement when
they perceive the media viewing as a developmental and educational
advantage. Parents are happy to allow children to have access to larger
amount of screen time if it involves educational materials and thus
represents a virtual babysitter-tutor role for the family [49]. However,
screen time guidelines in the US and Australia have, time and again,
propagated that any exposure to screen time that exceeds 2 h a day is
associated with long-term risks of obesity and heart problems [50].
This notion of “healthy screen time” by parents need to addressed and
clarified to enable the optimum health preservation of children.

n

Physical activity

This study also revealed low levels of physical activity by families in
both urban and rural areas of Peninsular Malaysia. The challenge
of motivating children and their families to be physically active is a
growing concern in pediatric health. Studies show that low levels
of physical activity are related to poor cardiovascular fitness and
increased adiposity [51]. Rates of peer victimization, low self-esteem,
and depression have also been found to be higher among inactive
children [52]. Notwithstanding the fact that high screen time impedes
the ability to participate in physical activities, socioeconomic factors
also prevent families from making physical activity a daily practice.
Personal safety and increasing living costs are possible problems
impeding physical activity as a family activity. Despite a decline in
the crime rate over the last 10 years, Malaysians still show levels
of insecurity regarding outdoor activities [53]. Often, the parent’s
preference is for children to stay indoors and at home during weekdays
and only venture outdoors during weekends, with the view that this is
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for safety. Even activities such as children walking or cycling to nearby
schools are discouraged due to high frequency of kidnapping and snatch
theft incidences [54]. These measures, although carried out with good
intentions, prevent children from actively engaging in physical activity
on a routine basis. Another important factor in emphasizing physical
activity among children is the role of schools. Children spend the
majority of their days at school and parents have a tendency to assume
that their children meet their daily requirements for physical activity
at school [55]. Certainly, the exposure that children get to physical
education in Malaysian schools is far from satisfactory and very limited,
ranging from only 1 h-2 h/week [37]. This is primarily due to the low
emphasis on physical education in the curriculum and the shortage
of trained physical education teachers [56]. Indeed, the American
Academy of Pediatrics has recommended that children engage in at
least 60 min of physical activity daily and parents should not assume
that schools are an avenue to fulfill this quota [57].

Recommendations

As this paper explored obesity trends in both the urban and rural
communities of Peninsular Malaysia, the recommendations presented
here are primarily directed toward community-based interventions,
rather than individual or clinical setting-based policies. An important
community strategy for this conundrum would be community-wide
education. Campaigns on importance of physical activity and reduction
of screen time have been shown to be an effective measure to curb
obesity [58]. Community-wide education is important in creating
awareness of parents to the dangers of obesity, excessive screen time,
and the importance of having daily physical activity for children. The
importance of setting limits on media viewing and adequately enforcing
them should be highlighted to both rural and urban families in the battle
to curb obesity. Another important measure that should be considered
is policymaking that curbs obesogenic environments. Governments
should formulate policies that give easier access by communities to
parks and safe activity environments. Safety should become a major
priority to encourage parents and children to become more involved
in outdoor activities. Physical activity promotional schemes should
be undertaken by corporate sector also to help battle obesity. Finally,
school-based emphasis on physical activity should be strengthened.
Curricula should be modified to increase the amount of time students
spend in physical education classes. New strategies, such as teaching
games for understanding, should be utilized to increase interest of
students in physical education and to ensure that this interest is
sustained into their adolescent years [59].

CONCLUSION

Childhood obesity is becoming a new multifactorial plague that needs to
be addressed seriously. This study shows a major significant behavior
associated with this phenomenon lies in decreased physical activity and
increased screen time among Malaysian children both in urban and rural
areas. Furthermore, certain socioeconomic and environmental factors
also act as agents of obesity. Serious and immediate interventions are
needed to ensure that the increase in childhood obesity in Malaysia can
be curtailed.
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