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Abstract
Background Obesity is now a global epidemic problem. Increased
prevalence of obesity is associated with increased sedentary
behavior and low physical activity.
Objective To assess the physical activity patterns of adolescents
DJHG\HDUVDQGWRFRPSDUHPHDQHQHUJ\RXWSXWLQWHQVLW\
of physical activity, duration of moderate-vigorously intensity of
physical activity, and length of screen time in obese and non-obese
adolescents.
Methods This cross-sectional study was conducted on 7th and
8th JUDGHVWXGHQWVDJHG\HDUVDWMXQLRUKLJKVFKRROVLQ
:HVW-DNDUWD3K\VLFDODFWLYLW\ZDVDVVHVVHGXVLQJWKH%RXFKDUG
GLDU\IRUVFKRROGD\VDQGKROLGD\
Results There was no significant difference in mean energy
output between the obese and non-obese adolescents. The
median intensity of physical activity of obese adolescents was
ORZHUWKDQWKDWRIQRQREHVHDGROHVFHQWV> UDQJHWR 
YV UDQJHWR 0(7VUHVSHFWLYHO\3@7KHPHDQ
duration of moderate-vigorous intensity of physical activity in
obese adolescents was shorter than that of non-obese adolescents
> 6' YV 6' PLQXWHVUHVSHFWLYHO\3 @
Median length of screen time was longer for obese adolescents
WKDQ IRU QRQREHVH DGROHVFHQWV > UDQJH  WR   YV 
UDQJHWR KRXUVUHVSHFWLYHO\3@7KHUHZDVQR
adolescent who met the recommended physical activity intensity
and duration criteria.
Conclusion 3K\VLFDO DFWLYLW\ YDULHV DPRQJ DGROHVFHQWV DJHG
\HDUV2EHVHDGROHVFHQWVKDYHVLJQLILFDQWO\OHVVSK\VLFDO
activity duration and intensity than non-obese adolescents, but
significantly longer screen time. All adolescents’ physical activity
is less than the recommended intensity and duration.
[Paediatr Indones. 2014;54:137-43.].

Keywords: physical activity, obese, adolescents,
Bouchard diary

C

hildhood obesity is one of the most serious
SXEOLFKHDOWKFKDOOHQJHVRIWKHst century.
The prevalence has increased at an
alarming rate. The worldwide prevalence
of childhood overweight or obesity increased from
 LQ  WR  LQ  The International
Obesity Task Force ,27) UHSRUWHGWKDWPLOOLRQ
children under 5 year old in the world are overweight
or obese. 3 The Indonesian Riset Kesehatan Dasar
5,6.(6'$6 GDWDDOVRVKRZHGDQLQFUHDVHLQREHVLW\
SUHYDOHQFHIURPLQWRLQ4,5
Studies have shown that increased prevalence of
obesity is associated with increased sedentary behaviour
and low physical activity.6,7 In addition, the intensity
of physical activity of obese adolescents is lower than
that of non-obese adolescents.Furthermore, obese
adolescents spend less time engaging in moderatevigorously intensity of physical activity than nonobese adolescents, and these obese children spend
most of their time in sedentary behavior. There
have been few such studies in Indonesia. Studies by
GirsangDQG.XUQLDZDQ distinguish the intensity
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of physical activity as active or not active. Studies on
differences in physical activity patterns in obese and
non-obese adolescents have had varying results.6
The purpose of this study was to determine the
SK\VLFDODFWLYLW\SDWWHUQVRIDGROHVFHQWVDJHG
years and to assess the differences in energy output,
intensity of physical activity, duration of physical
activity of moderate-vigorous intensity, and length of
screen time in obese and non-obese adolescents. We
also assessed adolescents’ compliance with engaging in
the recommended duration and intensity of physical
activity.

Methods
This cross-sectional study was conducted on 7th and
8th JUDGH VWXGHQWV DJHG  \HDUV DW  MXQLRU
high schools in West Jakarta from February to May
6XEMHFWVZHUHHQUROOHGE\FRQVHFXWLYHVDPSOLQJ
&KLOGUHQ ZLWK SK\VLFDO OLPLWDWLRQV ZHUH H[FOXGHG
The study consisted of two phases: to assess the
SK\VLFDO DFWLYLW\ SDWWHUQV RI VXEMHFWV IROORZHG E\ D
comparison of energy output, intensity of physical
activity, duration of moderate-vigorously intensity of
physical activity, and length of screen time in obese
and non-obese adolescents.
Body weight was measured using a digital weight
VFDOH VWDQG ZLWK VXEMHFWV ZHDULQJ D VFKRRO XQLIRUP
but without shoes. Height was measured using a
VWDGLRPHWHUZLWKVXEMHFWVLQDQXSULJKWSRVLWLRQIDFLQJ
IRUZDUGDQGEDUHIRRWHG%RG\PDVVLQGH[ %0, ZDV
defined as the weight in kg divided by the square of
WKHKHLJKWLQPHWHUV NJP 7KH&HQWUH'LVHDVH
of Control (CDC) BMI curve was used to classify
VXEMHFWV· %0, E\ DJH Adolescents were classified
as either obese or non-obese, with well-nourished
nutritional status, based on their BMIs. Structured
LQWHUYLHZV E\ D GLHWLFLDQ H[SHUW ZHUH FRQGXFWHG WR
assess nutritional intake using food models. Results
ZHUHH[SUHVVHGDVNFDOGD\
The American Academy of Pediatrics, World Health
Organization (WHO), American Heart Association
(AHA), and CDC recommend at least moderate
LQWHQVLW\RISK\VLFDODFWLYLW\IRUPLQXWHVGDLO\
DQG OLPLW VFUHHQ WLPH   KRXUV SHU GD\ 3K\VLFDO
activity was evaluated by the intensity, duration, and
length of screen time based on the recommendation.
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3K\VLFDODFWLYLW\GDWDZDVREWDLQHGE\%RXFKDUGGLDU\
6XEMHFWVQRWHGWKHLUSK\VLFDODFWLYLW\IRUGD\VVFKRRO
GD\VZLWKDQGZLWKRXWH[HUFLVHDVZHOODVRQHKROLGD\
$OOVXEMHFWVZHUHDVNHGWRUHFRUGWKHW\SHRISK\VLFDO
DFWLYLW\WKH\GLGHYHU\PLQXWHVDQGWRFRGHWKHW\SH
of physical activity by category in the Bouchard diary.
5HVXOWVZHUHH[SUHVVHGDVGDLO\HQHUJ\RXWSXW NFDO
NJGD\  :H FRQYHUWHG WKHVH UHVXOWV LQWR PHWDEROLF
equivalent of task (MET) units to rate the intensity of
SK\VLFDODFWLYLW\ZLWKNFDONJ[KRXU 0(7
The intensity of physical activity assessed by the
conversion of the type of physical activity according
to the compendium of physical activities: sedentary
EHKDYLRU HQHUJ\RXWSXW0(7 OLJKWLQWHQVLW\
RI SK\VLFDO DFWLYLW\ HQHUJ\ RXWSXW  0(7 
moderate intensity of physical activity (energy output
3-6 MET), and vigorously intensity of physical activity
HQHUJ\ RXWSXW !  0(7  'XUDWLRQ RI PRGHUDWH
vigorously intensity of physical activity was classified
DVPLQXWHVPLQXWHVDQG!PLQXWHV
Data were processed using the Statistical Software
and Service Solutions 6366 IRUWindowsYHUVLRQ
DQGSUHVHQWHGLQWH[WDQGWDEOHV'DWDZDVDQDO\]HG
for differences in energy output, intensity of physical
activity, duration of moderate-vigorously intense
physical activity, and length of screen time by T-test
for normal data distribution and by Mann-Whitney
test for non-normal data distribution. Results were
FRQVLGHUHGWREHVWDWLVWLFDOO\VLJQLILFDQWIRU3
ZLWKFRQILGHQFHLQWHUYDOV
This study was approved by the Ethics Committee of the Faculty of Medicine, University of
Indonesia.

Results
Screening for nutritional status was conducted on 573
students in 7th and 8thJUDGHV$WRWDORIVWXGHQWV
met the inclusion criteria and completed the Bouchard
diary for three days (Figure 1). One hundred seventy
HLJKWDGROHVFHQWVFRQVLVWHGRIZHOOQRXULVKHGDQG
84 obese, underwent dietary analysis. The stages of
the study are shown in Figure 2.
The prevalences of obesity and well-nourished
QXWULWLRQDOVWDWXVLQWKLVVWXG\ZHUHDQG
respectively (Table 1). Most obese and well nourished
adolescents were girls.
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573 students

225 students met the inclusion criteria and
completed Bouchard diary for 3 days

14 under
nourished

33 over
weight

94 wellnourished

348 students were unwilling to join the study
or did not complete the Bouchard diary for 3 days

84 obese

94 well–
nourished

210
Unwilling to join
the study

84 obese

138 did not
complete the
Bouchard diary
for 3 days

178
dietary analysis

Figure 1. Flow chart of subject selection

Study phase

Second phase
178 subjects (94 well-nourished &
84 obese)

First phase
225 subjects

Adolescent physical activity
patterns

Differences in energy output, intensity of physical activity,
duration of moderate- vigorous intensity physical activity, and
length of screen time

Figure 2. Phases of the study

Frequent physical activities were watching TV
and school works (sedentary intensity), walking
(light intensity), swimming (moderate intensity),
and football (vigorous intensity). A comparison of
the types of physical activities that boys and girls
engaged in is shown in Figure 3. We found that

 RI ER\V DQG  RI JLUOV H[HUFLVHG RXWVLGH
RIOHVVRQWLPH2IVXEMHFWVZKRH[HUFLVHGRXWVLGHRI
OHVVRQWLPH  ZHUHZHOOQRXULVKHG

Table 1. Baseline characteristics
Characteristics
Median age (range), years
Gender
Female, n (%)
Male, n (%)
Median weight (range), kg
Median height (range), cm
Nutritional status, n (%)
Undernourished
Well-nourished
Overweight
Obese

n=225
13.2 (12-15)
149 (66.2)
76 (33.8)
53.7 (28.5-108.2)
153 (137.8-179)
14
94
33
84

(6.2)
(42)
(15)
(37)

Figure 3. Comparison of physical activity between
boys and girls
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ZHUHRYHUZHLJKWDQGZHUHREHVH7KHUHZDV
no adolescent with moderate- vigorously intensity
RISK\VLFDODFWLYLW\ZKLOHRIDGROHVFHQWVKDG
OLJKWLQWHQVLW\RISK\VLFDODFWLYLW\0RVWER\V  
DQGJLUOV  HQJDJHGLQOLJKWLQWHQVLW\RISK\VLFDO
DFWLYLW\0RVWDGROHVFHQWV  HQJDJHGLQOHQJWK
RIVFUHHQWLPHIRU!KRXUVGD\RIER\VVSHQW
!KRXUVGD\DQGRIJLUOVVSHQWKRXUVGD\
on screen time.
Mean nutritional intake of obese adolescents
was higher than that of non-obese adolescents

>   YV    NFDOGD\
UHVSHFWLYHO\ 3 @ ZLWK D PHDQ GLIIHUHQFH
RI  NFDOGD\ &,  WR   (QHUJ\
output did not differ between obese and non-obese
adolescents, either on a school day with or without
H[HUFLVH RU DW KROLGD\ Table 2). However, energy
RXWSXWRQDVFKRROGD\ZLWKH[HUFLVHZDVKLJKHUWKDQ
RQDVFKRROGD\ZLWKRXWH[HUFLVHLQERWKREHVHDQG
QRQREHVHVXEMHFWV Table 3).
All non-obese adolescents engaged in light
LQWHQVLW\RISK\VLFDODFWLYLW\ZKLOHRIREHVH

Table 2. Energy output of obese and non-obese adolescents
Day types
School day with exercise
School day without exercise
Holiday

Obese
Mean (SD)*
kkal/day
2,581.8 (568.6)
2,317.5 (484.8)
2,464.5 (623.9)

Non-obese
Mean difference
(95% CI)
Mean (SD)*
kkal/day
kkal/day
2,380 (501.9) 201.8 (43.4-360.1)
2,209.6 (492.3) 107.9 (36.9-252.7)
2,308.1 (564.6) 156.4 (19.4-332.2)

P value
0.260
0.081
0.081

*T-test

Table 3. Energy output of obese and non-obese adolescents on school days with and without exercise
Nutritional status
Non-obese
Obese

School day with exercise School day without exercise
Mean difference
(95%CI)
Mean (SD)*
Mean (SD)*
2,380 (501.9)
2,209.6 (492.3)
2,473.7 (2,393.5 to 255.9)
2,581.8 (568.6)
2,317.5 (484.8)
2,258.9 (2186.4 to 2335.5)

P value
0.000
0.000

*kcal/day; T-test

Table 4. Intensity of physical activity in obese and nonobese adolescents
Nutritional status
Non-obese
Obese

Median (range)*, METs
2 (1.6-2.8)
1.5 (0.8-1.8)

P value
<0.001

*Mann-Whitney test

adolescents engaged in sedentary intensity of
physical activity (Table 4). Also, obese adolescents
spent significantly less time in moderate-vigorously
intensity of physical activity than non-obese
adolescents (Table 5). Length of screen time for
obese adolescents was significantly longer than for

Table 5. Duration of moderate-vigorously intensity of physical activity in obese and non-obese
adolescents
Nutritional status
Non-obese
Obese

Mean (SD) *, minutes
26.4 (3.4)
19.3 (6.9)

Mean difference (95%CI), minutes
9.1 ( 8.5 to 10.7)

P value
0.000

*T-test

Table 6. Length of screen time for obese and non-obese
adolescents
Nutritional status
Non-obese
Obese

Median (range)*, hours
1.8 (0.3-6.1)
2.8 (1-6.6)

*Mann-Whitney test
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P value
<0.001

non-obese adolescents (Table 6). No adolescents
met the recommended criteria for intensity
and duration of physical activity, especially for
moderate-vigorously intensity of physical activity.
+RZHYHU  RI REHVH DGROHVFHQWV DQG 
of non-obese adolescents fulfilled the screen time
recommendation.
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Discussion
6XEMHFWV LQ WKLV VWXG\ ZHUH REHVH DQG QRQREHVH
DGROHVFHQWV DJHG  \HDUV 2EHVH DGROHVFHQWV
in this age range are thought to be at greatest
risk for adult obesity. As such, early intervention
could reduce the risk of obesity in adulthood. The
SUHYDOHQFH RI REHVLW\ LQ WKLV VWXG\ ZDV  7KLV
prevalence was higher than those reported by the
1DWLRQDO+HDOWKDQG1XWULWLRQ([DPLQDWLRQ6XUYH\
1+$1(6  RQ REHVH DGROHVFHQWV LQ  DQG LQ
 YVUHVSHFWLYHO\  as well
DV+DG\LQ  
Types of physical activity varied by age and
VH[ ZLWK ER\V SDUWLFLSDWLQJ LQ VRFFHU IXWVDO RU
skateboarding, and girls engaging in badminton,
volleyball, bicycling, swimming, ice skating, tennis, and
bowling. The limited amount of moderate-vigorously
LQWHQVLW\RISK\VLFDODFWLYLW\DQGWKH!KRXUVGD\
screen time indicates that longer screen times diminish
the time for physical activity. An Australian study
showed that children and adolescents who spent
!KRXUVSHUGD\RQHOHFWURQLFPHGLDWHQGHGWRQRW
meet physical activity recommendations. Several
studies in the United States, Canada, Finland, and
the Netherlands have consistently suggested that
physical activity decreases dramatically during
adolescence. The decline may indicate that was
normal. Decreased activity may be due to more mature
adolescents’ interest in new things such as gadget
and technology and the demands of life (education
demand), thereby reducing the time to perform
physical activity. We also observed that girls were
more active than boys. More girls engaged in light
intensity of physical activity than boys; most girls
VSHQWKRXUVGD\RQVFUHHQWLPHDQGPRUHJLUOV
H[HUFLVHGRXWVLGHRIOHVVRQWLPH
The mean energy output on a school day with or
ZLWKRXWH[HUFLVHDQGDWKROLGD\LQREHVHDGROHVFHQWV
was higher than non-obese adolescents, but these
differences were not statistically and clinically
VLJQLILFDQW,QFRQWUDVWVWXGLHVLQ+RQJ.RQJLQREHVH
FKLOGUHQ DJHG  \HDUV LQ  DQG LQ &KLQD LQ
REHVHDGROHVFHQWVDJHG\HDUVLQVXJJHVWHG
that total energy output was higher in obese children
compared to non-obese children and the differences
were statistically and clinically significant. Studies in
+RQJ.RQJDQG&KLQDVKRZHGWKDWWKHHQHUJ\RXWSXW

was higher in obese children in absolute terms but it
would be lower when divided by kilograms of body
weight. Energy output of obese adolescents in this
VWXG\ZHUHDOVRKLJKHULQNFDOGD\EXWORZHULQWKH
XQLWVRINFDONJ%:GD\
Energy ouput by both obese and non-obese
DGROHVFHQWVZDVKLJKHURQVFKRROGD\VZLWKH[HUFLVH
This data suggests that school is a good medium
for providing health education and supporting
intervention through a health education curriculum.
The World Health Organization recommends that
school or community-based physical activity promote
health in every state.
The intensity of physical activity is the key for
health and body composition. In our study, obese
adolescents engaged in lower intensity of physical
DFWLYLW\ WKDQ WKH QRQREHVH DGROHVFHQWV 3RVVLEOH
reasons for this observation are that obese adolescents
have higher weight in their lower limbs than nonobese adolescents so more effort is required to move
or that the self-esteem of obese adolescents is lower
than that of non-obese adolescents such that they
are embarrassed to engage in physical activities.
$ &DQDGLDQ VWXG\ LQ  RQ  DGROHVFHQWV
DJHG\HDUVDOVRIRXQGWKDWREHVHDGROHVFHQWV·
physical activity intensity was lower than non-obese
adolescents. Similar results were reported by the
Caspian study stating that both boys and girls with
sedentary intensity physical activity are at risk for
EHLQJ RYHUZHLJKWREHVH 25  &,  WR
 However, the cutoff for sedentary classification
LQWKH&DVSLDQVWXG\ 0(7V ZDVKLJKHUFRPSDUHG
WRRXUVWXG\ 0(7V 
$ )LQODQG VWXG\ LQ  VXJJHVWHG WKDW REHVH
DGROHVFHQWV VSHQW  RI WKHLU WLPH  PLQXWHV
day) for moderate-vigorously intensity of physical
activity. Our data showed that the duration of
moderate-vigorously intensity of physical activity
in obese adolescents was lower than that of nonREHVH DGROHVFHQWV 1RQH RI RXU VXEMHFWV PHW WKH
recommended duration of moderate-vigorously
LQWHQVLW\RISK\VLFDODFWLYLW\RIPLQXWHVHDFK
day.
An association between higher prevalence of
obesity and watching TV have been reported in
several studies. Mendoza et al. stated that watching
79RUSOD\LQJYLGHRJDPHV!KRXUVSHUGD\ZHUHDW
risk of overweight. :HIRXQGWKDWRIREHVH
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DGROHVFHQWVVSHQW!KRXUVSHUGD\IRUVFUHHQWLPH
ZKLOHRIQRQREHVHDGROHVFHQWVVSHQWKRXUV
per day for screen time. Similarly, a Japanese study
LQUHSRUWHGWKDW79YLHZLQJZDVORZHULQQRQ
obese adolescents compared to obese ones and time
spent playing games was also lower in the non-obese
DGROHVFHQWV>PHDQ 6' YV 6' KRXUV
3@
7KH $PHULFDQ $FDGHP\ RI 3HGLDWULFV :+2
AHA, and CDC recommend at least moderate
LQWHQVLW\RISK\VLFDODFWLYLW\IRUPLQXWHVGDLO\
1RQH RI RXU VXEMHFWV PHW WKLV UHFRPPHQGDWLRQ ,Q
contrast, studies from other countries reported that
some obese and non-obese adolescents engage in
moderate-vigorously intensity of physical activity
IRUPLQXWHVHDFKGD\$VWXG\LQWKH)LQODQG
IRXQGWKDWRIDGROHVFHQWVDJHG\HDUVGLG
moderate-vigorously intensity of physical activity for
 PLQXWHV HDFK GD\ This finding was consistent
ZLWK&'&GDWDVKRZLQJWKDWRQO\RIFKLOGUHQ
meet their physical activity recommendations. 
Sedentary behavior data in our study showed that
RQO\RIQRQREHVHDGROHVFHQWVDQGRI
REHVH DGROHVFHQWV OLPLWHG WKHLU VFUHHQ WLPH WR 
hours each day. Drummond et al. suggested that most
DGROHVFHQWVZKRZDWFKHG79!KRXUVGDLO\GRQRW
meet physical activity recommendations.
As physical activity undertaken early in life
determines physical activity in adulthood, the
lack of adolescents who met the physical activity
recommendations in this study is concerning. Larsen
et al. showed that few adolescents maintain an active
lifestyle into adulthood. Of adolescents who engaged
in moderate-vigorously intensity of physical activity
 WLPHV SHU ZHHN DQG VFUHHQ WLPH RI  KRXUV
SHUZHHNRQO\FRQWLQXHGPRGHUDWHYLJRURXVO\
LQWHQVLW\ RI SK\VLFDO DFWLYLW\ DV DGXOWV DQG 
continued similar screen time as adults.
A limitation of our study was that assessment of
physical activity using the Bouchard diary may lead
to self-reporting recall bias. Energy output, intensity
of physical activity, duration of moderate-vigorously
intensity of physical activity, and screen time in our
VWXG\FRXOGQRWEHGHWHUPLQHGZLWKREMHFWLYHFHUWDLQW\
given the cross-sectional design of the study and the
VXEMHFWLYH LQSXW ,Q DGGLWLRQ WKH DFWXDO SK\VLFDO
DFWLYLW\ SHUIRUPHG E\ WKH VXEMHFWV FRXOG QRW EH
verified. To date, in Indonesia there has been no study
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on physical activity patterns, differences in nutritional
intake, energy output, intensity and duration of
physical activity and screen time between obese and
QRQREHVH DGROHVFHQWV DJHG  \HDUV 6WXGLHV
conducted by GirsangLQDQG.XUQLDZDQ in
FODVVLILHGWKHLQWHQVLW\RISK\VLFDODFWLYLW\LQWR
active or inactive. In addition, the age limit in those
both studies differed from our study.
3K\VLFDO DFWLYLW\ YDULHV LQ W\SH LQWHQVLW\
GXUDWLRQDQGVFUHHQWLPHDPRQJDGROHVFHQWVDJHG
\HDUV:HILQGQRGLIIHUHQFHLQPHDQHQHUJ\RXWSXW
EHWZHHQ REHVH DQG QRQREHVH VXEMHFWV +RZHYHU
there are differences in intensity of physical activity,
duration of moderate-vigorously intensity of physical
activity, and screen time between obese and non-obese
adolecents. Adolescents’ physical activity did not meet
published recommendations.
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