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ABSTRACT 
 
Sedentary lifestyle due to physical inactivity and increased screen-viewing (SV) duration is one of the risk factors for 
childhood obesity. Thus, this study aimed to assess body mass index (BMI), SV and physical activity (PA) durations 
among children aged four-to-six years (N=284) attending kindergartens in urban and rural areas of Kuantan, Pahang. 
The SV and PA durations were estimated via a questionnaire completed by their parents. The preschoolers’ height and 
weight were measured using a stadiometer and a digital weighing scale, respectively. The BMI-for-age status was 
interpreted using the CDC growth charts and cut-off points. A total of 37.8% of respondents were underweight, 16.7% 
overweight/obese, while the rest had normal BMI. Almost 90% of the children were using electronic gadgets. In 
addition, 89.8% of them recorded >two hours/day of total SV duration, exceeding the international recommendation 
of <two hours/day of screen time and the Malaysian Dietary Guideline’s recommendation of <two hours/day of 
sedentary activity. Only 49.8% (on weekdays) and 75.4% (on weekends) of the children met the recommended one 
hour/day of moderate PA by the WHO. There were no significant differences of BMI, SV and PA durations between 
urban and rural respondents. The preschoolers in Kuantan were largely found to exceed the recommended SV duration 
and only half of them met the recommended PA duration on most days. This suggests that intervention is needed to 
curb these obesity-inducing sedentary behaviours due to long SV duration and physical inactivity among preschoolers 

across urban and rural areas of the Pahang capital district.  
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INTRODUCTION 
 
Childhood obesity is one of the most serious public 
health challenges globally. According to a report 
by the World Health Organization (WHO), the 
number of overweight or obese children aged 
under five years was reported to be over 38 
million in 2017, increasing almost 30% since 19901. 
More alarmingly, almost half of the prevalence 
was reported to be in Asian region1. A similar 
trend was observed among Malaysian children 
aged six to 12 years among which the prevalence 
was shown to increase from 20.7% in 2002 to 26.4% 
in 20082. According a systematic review, obesity 
in children may reflect the health condition in 
later life with the emergence of metabolic 
syndromes which include diabetes, hypertension, 
ischaemic heart disease and stroke3. Other than 
that, childhood obesity might also give a long-
lasting negative impact on children’s body image, 
economic mobility, and self-esteem4 

 

Physical inactivity among young children has been 
reported worldwide. In Canada, based on a 
guardian-reported physical activity (PA), almost 
half (45%) of the preschool children did not meet 
the minimum guidelines of PA recommendation of 
60 minutes daily for children aged from birth to 5 
years5. Meanwhile, a systematic review on PA of 

Asian school-aged children and adolescents (7-19 
years old) measured subjectively (using 
questionnaires and diaries) and objectively (using 
accelerometers and heart rate monitors) found 
that less than 50% of samples reviewed met the 
minimum PA recommendation of 30 minutes, 
three days per week6. A recent infographic report 
by the National Health and Morbidity Survey 2017 
identified that only 45% of Malaysian students 
were categorized as physically active. However, 
the percentage of physically active students was 
reduced as their age increased (primary school 
students 57% vs secondary school children 37.3%)7. 
Physical inactivity has also been identified as the 
one of the leading risk factors for global 
mortality, the concern which has led the WHO to 
introduce the Global Recommendation of Physical 
Activity for Health8.  It is recommended that all 
healthy children and adolescents aged 5 to 17 
years old should accumulate at least 60 minutes 
of moderate–to vigorous-intensity PA daily, most 
of which should be aerobic.  In addition, vigorous-
intensity activities including those that 
strengthen muscle and bone should be 
incorporated, at least three times per week8. In 
Malaysia, a specific guideline for PA is included by 
the Ministry of Health Malaysia (MOH) in the 
Malaysian Dietary Guidelines (MDG) for Children 
and Adolescents which suggests the accumulation 
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of at least one hour of moderate intensity PA per 
day9.  
 
Being sedentary or engaging in particularly long 
screen-viewing (SV) has been found to be related 
to low PA level10. The MDG for Children and 
Adolescents recommends that SV duration should 
be limited to not more than two hours a day9.  
However, a cross-sectional study in Malaysia 
reported that a majority of children exceeded the 
SV recommendation up to 3.1 hours per day, 
where children from urban areas spend more time 
on screen viewing compared to children from rural 
areas11. The long duration spent in front of screen 
would increase their sitting time during waking 
hours. This condition would contribute to their 
sedentary behaviour and the risk of becoming 
obese12,13. Shorter sleep duration due to high SV 
duration is also one of the possible mechanisms 
positively associated with childhood obesity14. 
Studies also found that high SV duration, 
predominantly television (TV) viewing, could 
cause poor food habit which might lead to 
childhood obesity15-17. Television viewing time has 
been associated with lower consumption of fruits 
and vegetables, skipping breakfast at least once a 
week, eating fast food once a week and high 
consumption of sugary food and drinks15, 17-18. In 
addition, watching food advertisements on TV 
may promote high consumption of calorie-dense 
foods among children19-20. On the other hand, less 
time spent on TV watching is associated with 
better dietary quality among American children21. 
 
Obesity in childhood is associated with serious 
health complications and an increased risk of 
premature onset of chronic illnesses3. 
Unfortunately, the increasingly urbanized and 
digitalized world is making physical activity less 
conducive. Children are becoming more sedentary 
which could contribute to gaining excess weight. 
Therefore, children in urban areas might have 
higher SV duration which lead to lower PA level 
and this situation would be associated with higher 
BMI values. However, studies on PA level and SV 
duration among preschool children in Malaysia are 
still very much needed. Thus, this study was 
conducted to assess the duration of PA and SV, 
and their potential association with BMI among 
preschoolers in urban and rural areas of Kuantan, 
Pahang.   
 
METHODS 
 
Study area  
A cross-sectional study was conducted at 11 
kindergartens of Taman Bimbingan Kanak-kanak 
(TABIKA) Jabatan Kemajuan Masyarakat (KEMAS) 
located in Kuantan, Pahang. Based on their 
locations, four TABIKA were categorized by KEMAS 
as rural while the rest were identified as urban. 
 
Study population 
The inclusion criteria for subjects to participate 
in this study were generally healthy children aged 

four to six years who were attending the selected 
TABIKA KEMAS at the time of data collection. This 
study obtained an ethical approval and permission 
from the International Islamic University Malaysia 
(IIUM) Ethics Committee (IREC) and the Pejabat 
KEMAS Daerah Kuantan. 
  

Sample size estimation 
The required sample size for the study was 
calculated based on two sample proportions by 
using the PS Power and Sample Size Calculation 
(Version 3.1) program. According a previous 
study22, the prevalence of childhood obesity 
(overweight and obese) in urban area in Malaysia 
was 17%. A sample size of 137 (including 10% 
nonresponse rate) was needed for each of the 
urban and rural groups.  
 
Questionnaire  
A parent-administered questionnaire was 
constructed in Malay and consisted of three 
sections. Section A included the demographic 
data such as details of preschool children (name, 
birthday, age, gender, race, religion) and the 
parents/caretaker (age, race, occupation, 
religion, education level, household income, and 
self-reported parental height and weight). 
Section B included the PA data of the children 
based on involvement of PA at home, PA 
frequency on weekly basis, duration of PA daily, 
and activities during leisure time. Meanwhile, 
Section C included six multiple-choice-answer 
questions related to children’s SV activities and 
an open-ended question on parents’ opinion about 
the usage of electronic gadgets among children.  
 
The questionnaire was pre-tested prior to the 
actual data collection. This was conducted among 
20 staff of the Kulliyyah of Allied Health Sciences, 
IIUM. They comprised of academic and non-
academic staff with different educational 
background and were parents of preschool 
children. The findings of the pre-test 
demonstrated that the questionnaire was 
appropriate to be used for the actual research.  
 
Anthropometry measurements  
The body weight of the study participants was 
measured using a TANITA digital weighing scale, 
while height was measured using a SECA 
stadiometer. The BMI was calculated as weight 
(kg) divided by height squared (m2), and the BMI-
for-age status was assessed by using the Centers 
for Disease Control and Prevention (CDC) Growth 
Charts (2000).  The BMI values were categorized 
as underweight (<5th percentile), normal (5th to 
<85th percentiles), overweight (85th to <95th 
percentile), and obese (≥95th percentile)23. 
 
Statistical analysis 
Variables were described as mean (standard 
deviation, SD) if they were continuous and 
normally distributed, median (interquartile 
range, IQR) if continuous but not normally 
distributed, or frequency (%) if otherwise. The 
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independent t-test was used to compare the mean 
BMI between children of rural and urban areas. 
The chi square test was used to find the 
association between two independent categorical 
variables. The difference was regarded as 
statistically significant at 95% confidence 
interval. All the data were analysed using IBM SPSS 
(Version 24.0). 
 
RESULTS 
 
A total of 284 participants completed the data 
based on the variables of interest and were 
included in the current study. The characteristics 
of the participants were stratified by urban/rural 
status and are presented in Table 1. 
 
The mean age of the participants in this study was 
4.4 ± 0.6 years.  According to the demographic 
data of the parents, about half of them (48.4%) 
were working in the non-government sector such 
as working with private companies or running 
their own businesses. Urban parents had 
significantly higher education level and household 
income compared to those from rural area. 
 
The BMI classification of preschool children  
Based on the BMI classification, almost half of the 
study participants were categorized as having 

normal BMI (45.5%). More than a third of the 
preschoolers were underweight (37.8%), while 
6.1% were overweight and 10.6% were obese. No 
significant difference was found with regards to 
the BMI status of the preschool children between 
the rural and urban areas.  
 
Physical activity among preschool children  
The mean PA of preschool children during 
weekdays (1.6±0.8 hours/day) was significantly 
(p<0.001) lower than during weekends (2.0±0.8 
hours/day). Overall, there were 49.2% and 75.4% 
of the preschool children who met the 
recommendation of PA of more than one hour per 
day during weekdays and weekends, respectively 
 
There was a higher number of preschool children 
who met the recommended one hour of PA daily 
in rural than in urban areas. Figure 1 illustrates 
the activities engaged by preschool children 
during free time (when they were not involved in 
any PA). Based on parents’ reports, generally, 90% 
of preschool children spent their free time by 
watching TV followed by using gadgets, sleeping, 
reading, and doing other activities (playing 
puzzle, colouring, listening to music, etc.).   
 

 
Table 1: The characteristics of study participants stratified by locations (N=284) 
 

Variables 
TOTAL 

(N=284) 

Areas 

P-value  Urban Rural 

(N=139) (N=145) 

Age, mean (SD)  4.36(0.6) 4.26(0.7) 4.50(0.5) 0.012 

Gender, n (%)    0.361 

Boys  136(48.0) 63(45.4) 73(50.4) 

Girls 148(52.0) 76(54.6) 72(49.6) 

BMI, mean (SD) 15.12(2.6) 15.06(2.6) 15.18(2.6) 0.702 

Underweight, n (%) 107(37.8) 47(39.5) 46(36.2) 0.431 

Normal, n (%) 129(45.5) 56(47.1) 56(44.1) 

Overweight, n (%) 17(6.1) 4(3.4) 11(8.7) 

Obese, n (%) 31(10.6) 12(10.1) 14(11.0) 

Parents’ occupation    0.031 

   Government 90(31.7) 55(39.5) 35(24.4) 

   Non–government 137(48.4) 62(44.5) 75(52.0) 

   Unemployed 57(19.9) 22(16.0) 35(23.6) 

Parent’s education, n (%)    < 0.0011 

Primary 15(5.3) 5(3.4) 10(7.1) 

Secondary  194(68.3) 82(58.8) 105(72.2) 

College/university 75(26.4) 42(437.8) 30(15.7) 

Household income, n (%)    < 0.0011 

   <RM2,000 163(57.3) 56(40.3) 106(73.2) 

   RM2,000-4,000 99(35.0) 65(47.1) 34(23.6) 

   >RM4,000 22(7.7) 18(12.6) 5(3.1) 

Physical activity (Weekdays)    < 0.0011 

   <1 hour  137(48.4) 81(58.6) 60(41.1) 

   >1 hour 147(49.2) 58(41.4) 85(58.9) 

Physical activity (Weekends)    0.411 

   <1 hour  70(24.6) 38(27.1) 36(24.8) 

   >1 hour 214(75.4) 101(72.9) 109(77.4)  
1Chi-square test; 2Independent t-test; RM – Ringgit Malaysia; BMI – Body mass index 
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Figure 1: Sedentary activities engaged by preschool children in Kuantan during free time (N=284) 

 
 
Table 2: Screen-viewing activity among preschool children in Kuantan (N=284) 
 

Variables 
TOTAL 

(N=284) 

Areas  

P-value1 Urban (N=139)  Rural  
(N=145)  

Gadget usage, n (%)    0.55 
   Yes 249(87.8) 124(89.1) 126(86.6) 
   No 35(12.2) 15(10.9) 19(13.4) 
Gadget usage duration, n (%)    0.17 

    <2 hours 243(85.6) 100(72.3) 112(77.2) 
    >2 hours 41(14.4) 39(16.0) 33(9.4) 
TV viewing duration n (%)     0.80 

    <2 hours 98(34.4) 49(35.3) 49(33.6) 
    >2 hours 186(65.6) 90(64.7) 96(66.4) 
Total screen viewing 
duration, n (%)  

   0.97 

    <2 hours 29(10.2) 14(10.1) 15(10.2) 
    >2 hours 255(89.8) 125(89.9) 130(89.8) 

1Chi square 

 
Screen-viewing activity among preschool 
children  
As demonstrated in Table 2, most of the preschool 
children (87.8%) were using gadgets every day, 
with 14% of them spent >2 hours/day on this. No 
significant difference was detected between 
urban and rural areas. Parents were asked on the 
reasons of giving their children gadgets. The three 
most common reasons were parents felt that 
gadgets have educational benefits (58.1%); 
parents wanted to fulfil their children’s demand 
(47.2%); and parents used gadgets to control their 
children’s behaviors (46%). On the other hand, 
12.2% of parents did not allow their children to 
use gadgets. This was due to parents’ belief that 
gadgets could give negative effects to their 

children; parents’ preference to let their children 
play with conventional toys compared to using 
gadgets; and parents’ financial limitation that 
hindered them from buying gadgets. In addition, 
more than half of the preschool children (65.5%) 
were watching TV for >2 hours/day (Table 2). 
Again, no statistical difference was found 
between preschool children staying in rural and 
urban areas.  
 
On average, 3.8 hours/day of total SV duration 
was reported among preschool children in the 
current study. A large majority (89.8%) of them 
spent >2 hours/day on SV, with no significant 
difference between urban and rural locations. 
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However, no associations were found either 
between the BMI value and PA level, or between 
BMI value and SV duration, among the current 
study population. 
 
DISCUSSION 
 
In the current study, the preschool children spent 
longer duration of PA during weekends compared 
to weekdays. However, according to Brasholt et 
al. (2013), there was a diverse pattern of PA 
among preschool children during weekdays and 
weekends, where they were mostly more active 
during weekdays24. Moreover, Reilly (2010) found 
that preschool children in their study roughly 
engaged in approximately 2 to 3.5 hours of PA 
daily, and most of the activities were assumed to 
take place in preschools or childcare centers25. 
However, the current study relied on parents’ 
information regarding the PA of their children. 
Thus, they might not be able to accurately report 
the PA of their children during school time. 
Inclusion of a PA record during school hours might 
be more informative.  
 
Almost all preschool children in the current study 
were reported to spend >2 hours/day on SV (which 
included the duration of watching TV and using 
gadgets), with the average of 3.8 hours/day. 
Obviously, majority of them exceeded the 
international recommendation of <2 hours a day 
of screen time and the Malaysian Dietary 
Guideline’s recommendation of < 2 hours a day of 
sedentary activity. A study in Malaysia reported 
that children from rural areas were spending more 
time on screen viewing compared to children from 
urban areas11. However, the current study did not 
find any statistical difference of screen viewing 
duration between urban and rural areas. This 
might indicate that location may not be indicative 
of screen viewing duration among preschool 
children in Kuantan. With advancing technology 
nowadays, access to televisions, computers, 
smartphones, and tablets is ubiquitous. In 
Malaysia, about two-thirds (66.5%) of the total 
population are reportedly smartphone users26. 
 
Exceeding >2 hours of SV duration is also prevalent 
in other countries such as Hong Kong27, the United 
States28, and Portugal29. Furthermore, a local 
study reported that the prevalence of Malaysian 
children who exceeded the recommended screen 
time (68%) was found to be much higher than in 
the United States (44%) or Australia (59%)11. 
Therefore, the number of hours spent on screen 
viewing in Malaysia is worrying as it might 
promote sedentary lifestyle and potentially  
 
 
 

 
increase the risk of developing obesity due to 
reduced physical activity. 
 
The current study did not manage to find any 
association between the BMI value and SV 
duration. Similarly, an experimental study found 
that TV viewing duration was unrelated to BMI 
among their study population of 91 adolescents 
(aged 13-15 years)30. On the hand, other studies 
have demonstrated positive associations between 
SV duration and BMI12,14,29. These inconsistent 
findings might be due to the different methods in 
classifying the BMI categories (i.e. by using the 
CDC growth charts versus the WHO growth 
standards). However, longer duration in SV is still 
one of the behaviors that could contribute to 
sedentary daily activities.  
 
To the best of our knowledge, the current study 
was the first to assess the PA and SV durations 
among preschoolers in Kuantan, Pahang, 
comparing between its urban and rural locations.  
However, the cross-sectional study design limits 
the ability to evaluate causality. In addition, the 
PA and screen time were based on parental 
reports which might be exposed to under- or over-
reporting. There were also other confounding 
factors which might contribute to BMI such as food 
intake, the assessment of which should be 
included in future studies. 
 
CONCLUSION 
 
Preschoolers in Kuantan were largely found to 
have higher than the recommended SV duration 
and only two thirds meet the recommended PA 
duration, regardless of urban or rural locations. In 
addition, there was no difference found in terms 
of the BMI values between the rural and urban 
children. This suggests that the trend of sedentary 
lifestyle (particularly spending a lot of time 
watching TV and using tech devices) which may 
contribute to obesity development among this 
Gadget Generation, is found to be prevalent 
across different geographical areas in the state 
capital of Pahang. Therefore, interventions to 
increase the awareness regarding the duration of 
SV activities and its implication on children’s 
health should be implemented in both urban and 
rural areas. 
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