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Abstract

Background: Research suggests that physical activity plays a role to improve health related- quality of life (QoL),
however studies examining the association between physical activity and HRQOL are limited in the paediatric literature.
The aim of this study is to explore the relationship between physical activity and HRQolL among Malaysian children.

Methods: Participants (n = 78 normal weight; 78 obese children) aged 9-11 years completed a validated quality of life
(Qol) inventory and wore an accelerometer to objectively measure physical activity for 1 week.

Results: Psychosocial Health domain and Total QoL (all p < 0.05) were significantly lower for obese compared to
normal weight children. Children who spent more time in sedentary behaviour had significantly lower QoL on
Psychosocial Health domain and Total QoL except for the Physical Health domain. There was also a strong positive
correlation between QoL and moderate-vigorous physical activity (MVPA) indicating that children who are physically

active have a better quality of life.

Conclusions: Physical activity promotion should be emphasised to improve QoL in children.
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Background

Over the past decades, numerous well-established stud-
ies have reported the benefits of physical activity (PA)
that include skeletal health, obesity prevention and psy-
chological health in children [1-4]. Recent WHO rec-
ommendations on physical activity for health aimed at
children and adolescents age 5—17 years stated that they
should participate in at least 60 min of moderate-to-
vigorous physical activity (MVPA) 5 days a week [4].
Despite the potential benefits, as an impact of lifestyle
on today’s societies, this PA guideline has not been
achieved leading to excess weight gain among the chil-
dren [5]. A recent study by Naidu et al. (2013) examined
the prevalence of overweight and obesity in 7,749 repre-
sentative samples of Malaysian children between 7 and
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12 years old [6]. The study reported that the prevalence
of overweight and obesity children in Malaysia was
19.9 % and it was concluded that one out of five of 7—
12 year-old-children in Malaysia were overweight or
obese [6].

Most studies of habitual physical activity in children
suggest that the overweight and obese children are less
active [7-10]. A study reported that Malaysian children
have exceptionally low MVPA levels and very high levels
of sedentary behaviour [11]. Lee et al. (2014) reported
that Malaysian children spend half of the time on
screen-related activities that includes watching televi-
sion, playing video games, and using the computer [12].
Besides that, a positive association between excess
weight and decrease in health-related quality of life
(HRQoL) in children has also been documented [13].
There is an emerging body of evidence that obesity in
general has been linked to low self-image, low self-
confidence and even depression in some obese children
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which may impact quality of life [14]. Although the
obese children reported a lower QoL [8, 13-21], few
studies are available to examine whether low physical ac-
tivity of obese children is associated with decreased
HRQoL among them. There is a study that supports
children who participate regularly in physical activity are
more likely to have better HRQoL than children who
never participate in physical activity [22].

Previous study showed that intervention for the
treatment of childhood obesity had a greater impact on
QoL [8]. However, the study did not report physical ac-
tivity might play a role in this regard. Furthermore, the
association between PA and QoL has not been studied
among children living in low- and low-middle-income
countries such as Malaysia, which have the highest
overweight/obesity prevalence in Asian countries.
Therefore, the main aim of this study was to explore
the association between objectively measured physical
activity and HRQoL in Malaysian school children aged
9 to 11 years old.

Methods

Participants

This study was a cross-sectional study conducted at five
primary schools in Kuala Terengganu which were se-
lected via convenience sampling design. Sample size for
the present study was based on a previous study which
found a statistically significant difference in total phys-
ical activity between obese and non-obese children of
the same age [23]. We calculated that a minimum of 40
pairs, with 20 pairs of boys and 20 pairs of girls were re-
quired to have a >90 % power at the 5 % significance
level to detect a mean difference of 100 accelerometry
counts/min/day (a measure of total volume of physical
activity, and this difference was roughly equivalent to
the difference between boys and girls in most previous
studies) [24] for each sex.

From these five schools, screening of weight status to
determine eligibility was carried out in a total 500 school
children (305 boys, 195 girls) aged 9-11 vyears old.
School children were categorised into underweight, nor-
mal weight, overweight and obese group relative to
WHO 2007 reference chart. Obesity was defined as BMI
z-score > +2SD, overweight as BMI z-score > +1SD, nor-
mal weight was defined as BMI z-score > -2SD and <
+1SD and underweight as BMI z-score < -2SD on age-
and gender- specific. Study participants were included if
they were either obese or normal weight as defined
above. Underweight and overweight children were ex-
cluded from the study sample. Other exclusions were
children with serious chronic or acute illness which
might affect their QoL. The total number of school chil-
dren who did not fulfil the inclusion criteria and/or did
not consent was 250 leaving 250 (144 boys, 106 girls)
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eligible consenting participant. A pre-planned paired
analysis of HRQoL between obese and normal weight
children, with pair matching for same age and gender
yielded 78 pairs with 43 paired comparisons in boys and
35 paired comparison in girls.

The study was approved by the Universiti Sultan
Zainal Abidin (UniSZA) Human Research Ethics Com-
mittee [UniSZA.N/1/628-1 (28)], and written informed
consent was obtained from parents and assent from the
children. Also, approval to conduct the study in govern-
ment public schools was obtained from the Ministry of
Education Malaysia.

Anthropometric measurements

Participants’ height was measured using portable stadi-
ometer to the nearest 0.1 cm. Weight was measured to
the nearest 0.1 kg using the digital weight scale (Seca
Robusta 813) with children in light indoor clothing.
Using height, weight, age, and sex data, BMI z-score
were calculated for each individual according to the
WHO (2007) reference and participants were catego-
rized based on weight status classification (i.e., normal
weight, or obese). For purposes of the current study, our
normal weight group was composed of participants
whose BMI z-score ranked > -2SD and < +1SD, whereas
the obese group had a BMI z-score > + 2SD.

Measurement of physical activity and sedentary
behaviour
Habitual physical activity and sedentary behaviour were
measured objectively during the waking hours using
CSA/MTI GT1M accelerometer (The Actigraph, Fort
Walton Beach, Florida, USA) for 5 days. Accelerometry
data were included so long as at least 5 days of monitor-
ing with at least 10 h per day were obtained. The accel-
erometers were set to record activity in 15 s epochs,
collapsed to 1 min when cut-points were applied to
measure the intensity of physical activity and sedentary
behaviour. Accelerometry data were summarised using
cut-points to define time spent in sedentary behaviour
(<1100 cpm) [25] light intensity physical activity (1100—
3200 cpm), and moderate to vigorous intensity physical
activity (MVPA) (>3200 cpm) [26]. These are all empir-
ically determined cut-off points based on previous paedi-
atric validation and calibrated studies [25, 26].
Participants were instructed to wear the accelerom-
eter around the waist on an adjustable elastic belt
and worn over the right hip under clothing. They also
recorded the time the monitor was attached in a
diary and removed each day including at other times
that the monitor was removed during the day, for ex-
ample when bathing. Data were downloaded and han-
dled manually.
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Health-related quality of life

Health-related QoL was measured using the Malay ver-
sion of Health-related quality of life Inventory™ Version
4.0 (PedsQL) [21]. Participating children completed the
PedsQL at school in the presence of a researcher. In
brief, the PedsQL is a child self-report consisting of 23
items made up of physical (eight items), social (five
items), emotional (five items) and school functioning
(five items) components [27]. This measure was scored
using a five-point scale (0 = never; 1 = almost never; 2 =
sometimes; 3 = often; 4 = always). These items were then
reverse scored on a scale of 1-100 (i.e., 0 =100, 1 =75,
2=50, 3=25, and 4=0), so that higher scores indicate
better QoL. Total scores from all 23 items were calcu-
lated to provide an overall measure of the QoL, and two
domains were calculated, for physical health (from the
sum of the physical components) and psychosocial
health (from the sum of the social, emotional, and
school functioning components.

Statistical analysis

All statistical analyses were conducted using statistical
package SPSS version 20.0. Categorical variables are pre-
sented as frequency (percentage) and continuous vari-
ables are presented as means and standard deviation
(SD). Paired t-test was used to compare mean QoL
scores, daily minutes MVPA and sedentary behaviour

Table 1 Characteristics of participants
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between obese and normal weight children. Multiple lin-
ear regression was applied to determine the associated
factors of health-related quality of life. Variables chosen
for multiple linear regression analysis using stepwise
method were decided not only based on statistical sig-
nificance in univariable analysis (p <0.25) but also on
principles of parsimony and biological plausibility. Final
results were presented with crude and adjusted regres-
sion coefficients with 95 % confidence interval (CI) and
corresponding p-values. A p-value of less than 0.05 was
regarded as statistically significant.

Results

Sample characteristics

The sample consisted of 78 obese children pair matched
with 78 normal weight children, with the mean age of
the study sample being 9.9 (SD 0.5) years. The anthropo-
metrics characteristics, daily minutes MVPA and seden-
tary behaviour and QoL scores are presented in Table 1.
The obese sample had an average BMI z-score relative
to WHO, 2007 reference data falling at 2.9 (SD 0.6) kg/
m” while average BMI z-score for normal weight chil-
dren was — 0.2 (SD 0.7).

For physical activity levels, the accelerometer was
worn over 5 days on average for a mean of 14.6 waking
hours per day. The results showed that the proportion
of monitored time spent in sedentary behaviour for this

Variables Normal weight children (n=78) Obese children (n=78) P- value* Full sample (n=156)
Male/Female 43/35 43/35 86/70
Age (years) 10.0 (0.6) 9.7 (0.5) <0.001 9.9 (0.5)
Anthropometric measurements
Weight (kg) 300 (44) 53.7 (13.0) <0.001 419 (15.3)
Height (cm) 134.7 (6.3) 1394 (10.1) <0.001 137.0 (8.7)
BMI 164 (1.5) 273 (4.2) <0.001 219 (6.3)
BMI z-score -02(0.7) 29 (0.6) <0.001 14 (1.7)
Habitual Physical Activity 384.7 (129.7) 3294 (130.0) 0.01 357.0 (1324)
% of monitored time during the day
Total physical activity (cpm)
Sedentary behaviour 87.2 (4.8) 90.9 (4.6) <0.001 89.1 (5.0)
Light-intensity physical activity 10.3 (4.1) 84 (4.2) 0.01 93(4.2)
MVPA 14 (1.0) 0.7 (0.7) <0.001 1.0 (1.0)
Quality of life
PedsQL Physical Health 62.3 (22.6) 68.2(19.3) 0.08 653 (21.2)
PedsQL Psychosocial Health 779 (16.1) 65.3 (14.6) <0.001 716 (16.6)
Emotional functioning 76.7 (19.3) 64.0 (22.0) <0.001 703 (21.6)
Social functioning 80.2 (21.5) 664 (20.5) <0.001 733 (22.0)
School functioning 772 (16.5) 654 (19.3) <0.001 713 (189)
PedsQL Total score 747 (11.8) 659 (14.2) <0.001 703 (13.8)

*Paired t-test. Significant p-values (<0.05) in bold
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sample was high at around 89 % of the waking day, or
about 13 waking hours of the day. Participation in mod-
erate to vigorous physical activity was extremely low at
an average of 1 % of monitored time during the day,
equivalent to about 9 min per day, on average. In
addition, mean PedsQL Total Score of the sample was
70.3 (SD 13.8). The average score Physical Health do-
main and Psychosocial Health domain were 65.3 (SD
21.2) and 71.5 (SD 13.8), respectively.

Physical activity by weight status

In the evaluation between physical activity and weight
status, there appeared to be statistically significant differ-
ences between the normal and obese children. Normal
weight children reported significantly higher participa-
tion in MVPA and lower participation in sedentary be-
haviours than obese children as shown in Table 1.

Mean scores of QoL domains by weight status

There were statistically significant differences between
the normal and obese children for the Psychosocial
Health domain and PedsQL Total Score as shown in
Table 1. Normal weight children reported significantly
better scores than obese children. However, there was
no significant difference between the groups for the
Physical Health domain.

Formal linear regression association between physical
activity levels and QoL

Children who spend more time in sedentary behaviour
or less time in MVPA were associated with lower Psy-
chosocial Health domain and PedsQL Total Score in
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unadjusted model but not the adjusted model (Table 2).
Lower BMI was related to better Psychosocial Health
domain (adjusted: Stand. coeff. - 0.221) in both non-
adjusted and adjusted analysis. However, the same asso-
ciation between BMI and PedsQL Total Score was lim-
ited only in unadjusted analysis. Interestingly, time spent
in sedentary behaviour and MVPA were not predictors
for better Physical Health domain. Gender of children,
on the other hand, had no association with any of the
QoL outcomes.

Discussion

Participants in this study spent about 13 h per day in
sedentary activity. In contrast, participation in MVPA
was extremely low with a mean time spent about 9 min
per day. Meanwhile the QoL Total Scores of obese chil-
dren was significantly lower than the normal weight
children and it was below the values reported for thalas-
saemia patients in Malaysia [28]. Furthermore, the re-
sults also showed that the mean score of QoL was at the
lower end of the range described previously for children
with other chronic and disabling conditions from west-
ern societies [14, 27].

The present study showed a negative relationship be-
tween QoL and BMI. Children who are obese had lower
QoL on Psychosocial Health domain and Total Score ex-
cept for the Physical Health domain. This is in line with
previous studies reported that obese children have low-
ered health-related quality of life compared to their nor-
mal weight peers [16, 20, 21, 29, 30]. A recent
systematic review has shown that being obese can have a
significant adverse effect on a child’s quality of life [13].

Table 2 The associated factors of health-related quality of life (n =156)

Psychosocial health P Physical health P PedsQL total score P
n =156 Reg. coeff. n =156 Reg. coeff. n =156 Reg. coeff.
(95 % Cl) (95 % Cl) (95 % CI)
BMI (kg/m?)
“Unadjusted —0.83 (-1.23,-043) <0.001 041 (=0.13,0.94) 0.134 —-0.57 (-0.91,-0.23) 0.001
bAdjusted —-0.58 (-1.03,-0.13) 0.012 0.10 (<027, 0.97)b 0.265 —-0.31 (<069, 0.07) 0.109
Physical activity® (cpm)
“Unadjusted 0.03 (0.02, 0.05) 0.001 —0.02 (-0.04, 0.01) 0.140 0.02 (0.01, 0.04) 0.006
PAdjusted —-0.01 (-0.06, 0.05) 0916 —0.02 (-0.09, 0.06)b 0617 —-0.02 (-0.07, 0.02) 0316
Sedentary behaviour (min)
“Unadjusted —6.78(=10.10, —3.46) <0.001 370 (=073, 8.12) 0.101 =501 (=7.79-2.21) 0.001
bAdjusted —3.35 (=13.19, 647) 0.501 148 (=11.98,14.95)b 0.828 —5.82 (=14.15, 2.49) 0.169
MVPA (min)
“Unadjusted 0.55 (0.27, 0.83) <0.001 —0.15 (-0.53, 0.23) 0431 041 (0.18, 0.65) 0.001
bAdjusted 0.24 (-0.18, 0.66) 0.262 0.24 (=034, 0.81)b 0419 025 (-0.11, 0.60) 0.175
Adjusted R? 0.126 —-0.004 0.094

2Crude regression coefficient by simple linear regression, Adjusted regression coefficient by multiple linear regression
The models reasonably fitted well. Model assumptions were met. There were no interaction and multicollinearity problems

Significant p-values (<0.05) in bold; © Accelerometer measured (count per minute)
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It has been shown that the greater the severity of obes-
ity, the poorer quality of life that child will experience.

Apart from BMI that showed a relationship to QoL,
children who were spent more time in sedentary behav-
iour had significantly lower QoL on Psychosocial Health
domain and Total Score except for the Physical Health
domain. We also found a positive relationship between
QoL and MVPA indicating that children who are physic-
ally active have a better quality of life. However, gender
and BMI affects this relationship between QoL and
physical activity. After the adjusted analyses, there ap-
pear to be no relationship between QoL and physical ac-
tivity. Interestingly, being a male or female and normal
weight or obese seems important for this relationship to
occur as there was a lack of adjusted linear relationship
between physical activity and QoL. These findings lend
further support on the existing evidence base of the rela-
tionships among gender, BMI, and QoL [31]. In contrast,
Shoup’s study using the same measure of QoL and phys-
ical activity in a younger (8—12 years) group of children
reported that less physically active children, irrespect-
ive of weight status had significantly lower psycho-
social and total QoL [22]. This discrepancy may be
explained by cultural differences that might influence
differences in relationship between quality of life and
physical activity.

There are a number of strengths and limitations of this
study. The main strengths of the present study were
homogeneous sample of the community sample studied
and the pair-matched design which allowed key variables
(age and gender) to be controlled. Apart from that, the
study used a validated multidimensional assessment of
QoL for children and objectively measured physical ac-
tivity. In addition, the study is the first to examine the
association between physical activity and QoL in chil-
dren from low-to-middle-income countries. The primary
limitation of the study is a cross-sectional design that
does not allow determining the causality of the relation-
ship between QoL and physical activity. Hence, the data
presented in this study represents merely a snapshot of
information on physical activity and QoL in children.

Conclusion

In summary, this study provides evidence that physical
activity might have a positive relationship with psycho-
social and total QoL in children but they are dependent
on gender and BMIL. We conclude that healthy lifestyle
interventions for school children should focus on obese
children and pay more attention to independent benefits
of physical activity that can be used for improving QoL.
These findings should be further tested in a large sample
and various settings to determine the possible effect of
physical activity on QoL in children.
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