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Physical activity assessments in obese and non-obese 
adolescents using the Bouchard diary
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Abstract
BackgroundObesity 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 

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

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 

duration of moderate-vigorous intensity of physical activity in 
obese adolescents was shorter than that of non-obese adolescents 

Median length of screen time was longer for obese adolescents 

adolescent who met the recommended physical activity intensity 
and duration criteria. 
Conclusion

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.].
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Childhood obesity is one of the most serious 
st century. 

The prevalence has increased at an 
alarming rate.  The worldwide prevalence 

of childhood overweight or obesity increased from 
The International 

Obesity Task Force
children under 5 year old in the world are overweight 
or obese.3 The Indonesian Riset Kesehatan Dasar

4,5

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 moderate-
vigorously intensity of physical activity than non-
obese adolescents, and these obese children spend 
most of their time in sedentary behavior.  There 
have been few such studies in Indonesia. Studies by 
Girsang  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 

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

high schools in West Jakarta from February to May

The study consisted of two phases: to assess the 

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 

but without shoes. Height was measured using a 

defined  as the weight in kg divided by the square of 

of Control (CDC) BMI curve was used to classify 
 Adolescents were classified 

as either obese or non-obese, with well-nourished 
nutritional status, based on their BMIs. Structured 

assess nutritional intake using food models. Results

The American Academy of Pediatrics, World Health 
Organization (WHO),  American Heart Association
(AHA), and CDC recommend at least moderate 

activity was evaluated by the intensity, duration, and 
length of screen time based on the recommendation. 

of physical activity by category in the Bouchard diary. 

equivalent of task (MET) units to rate the intensity of 

The intensity of physical activity assessed by the 
conversion of the type of physical activity according 
to the compendium of physical activities: sedentary 

moderate intensity of physical activity (energy output 
3-6 MET), and vigorously intensity of  physical activity 

vigorously  intensity of physical activity was classified 

Data were processed using the Statistical Software 
and Service Solutions Windows

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 

This study was approved by the Ethics Com-
mittee of the Faculty of Medicine, University of 
Indonesia.

Results

Screening for nutritional status was conducted on 573 
students in 7th and 8th

met the inclusion criteria and completed the Bouchard 
diary for three days (Figure 1). One hundred seventy 

84 obese, underwent dietary analysis. The stages of 
the study are shown in Figure 2.

The prevalences of obesity and well-nourished 

respectively (Table 1). Most obese and well nourished 
adolescents were girls.
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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 

Figure 2. Phases of the study

Table 1. Baseline characteristics 

Characteristics n=225
Median age (range), years   13.2 (12-15)
Gender

Female, n (%)
Male, n (%)

149    (66.2)
  76    (33.8)

Median weight (range), kg   53.7 (28.5-108.2)
Median height (range), cm 153    (137.8-179)
Nutritional status, n (%)

Undernourished
Well-nourished
Overweight
Obese

  14    (6.2)
  94    (42)
  33    (15)
  84    (37)

Figure 3. Comparison of physical activity between 
boys and girls

Figure 1. Flow chart of subject selection

14 under 
nourished

94  well-
nourished

94 well–
nourished

33 over
weight

84 obese

84 obese

178
dietary analysis

573 students 

138 did not 
complete the 

Bouchard diary 
for 3 days

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

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

210
Unwilling to join 

the study

First phase
225 subjects

Adolescent physical activity 
patterns

Study phase

Second phase
178 subjects (94 well-nourished & 

84 obese) 

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

length of screen time 
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no adolescent with moderate- vigorously intensity 

on screen time. 
Mean nutritional intake of obese adolescents 

was higher than that of non-obese adolescents 

output did not differ between obese and non-obese 
adolescents, either on a school day with or without 

Table 2). However, energy 

Table 3).
All non-obese adolescents engaged in light  

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 

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. 

of non-obese adolescents fulfilled the screen time 
recommendation. 

Table 2. Energy output of obese and non-obese adolescents 

Day types
Obese Non-obese Mean difference 

(95% CI)
kkal/day

P valueMean (SD)*
kkal/day

Mean (SD)*
kkal/day

School day with exercise 2,581.8  (568.6) 2,380    (501.9) 201.8 (43.4-360.1) 0.260
School day without exercise 2,317.5 (484.8) 2,209.6 (492.3) 107.9 (36.9-252.7) 0.081
Holiday 2,464.5 (623.9) 2,308.1 (564.6) 156.4 (19.4-332.2) 0.081

*T-test

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

Nutritional status Mean (SD) *, minutes Mean difference  (95%CI), minutes P value
Non-obese 26.4 (3.4) 9.1 ( 8.5 to 10.7) 0.000
Obese 19.3 (6.9)

*T-test

Table 4. Intensity of physical activity in obese and non-
obese adolescents 

Nutritional status Median  (range)*, METs P value
Non-obese 2    (1.6-2.8) <0.001
Obese 1.5 (0.8-1.8)

*Mann-Whitney test

Table 6. Length of screen time for obese and non-obese 
adolescents

Nutritional status Median (range)*, hours P value
Non-obese 1.8 (0.3-6.1) <0.001
Obese 2.8 (1-6.6) 

*Mann-Whitney test

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

Nutritional status
School day with exercise School day without exercise Mean difference 

(95%CI) P value
Mean (SD)* Mean (SD)*

Non-obese        2,380    (501.9)          2,209.6 (492.3) 2,473.7 (2,393.5 to 255.9) 0.000
Obese        2,581.8 (568.6)          2,317.5 (484.8) 2,258.9 (2186.4 to 2335.5) 0.000

*kcal/day; T-test
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Discussion

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 

prevalence was higher than those reported by the 

 as well 

Types of physical activity varied by age and 

skateboarding, and girls engaging in badminton, 
volleyball, bicycling, swimming, ice skating, tennis, and 
bowling. The limited amount of moderate-vigorously 

screen time indicates that longer screen times diminish 
the time for physical activity. An Australian study 
showed that children and adolescents who spent 

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 

The mean energy output on a school day with or 

was higher than non-obese adolescents, but these 
differences were not statistically and clinically 

that total energy output was higher in obese children 
compared to non-obese children and the differences 
were statistically and clinically significant. Studies in 

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 

Energy ouput by both obese and non-obese 

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 

reasons for this observation are that obese adolescents 
have higher weight in their lower limbs than non-
obese 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. 

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 

However, the cutoff for sedentary classification 

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 non-

recommended duration of moderate-vigorously 

day.
An association between higher prevalence of 

obesity and watching TV have been reported in 
several studies. Mendoza et al. stated that watching 

risk of overweight.
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per day for screen time. Similarly, a Japanese study 

obese adolescents compared to obese ones and time 
spent playing games was also lower in the non-obese 

AHA, and CDC recommend at least moderate 

contrast, studies from other countries reported that 
some  obese and non-obese adolescents engage in 
moderate-vigorously intensity of physical activity 

moderate-vigorously intensity of physical activity for 
 This finding was consistent 

meet their physical activity recommendations.
Sedentary behavior data in our study showed that 

hours each day. Drummond et al. suggested that most 

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 

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 

given the cross-sectional design of the study and the 

verified. To date, in Indonesia there has been no study 

on physical activity patterns, differences in nutritional 
intake, energy output, intensity and duration of 
physical activity and screen time between obese and 

conducted by Girsang  in 

active or inactive. In addition, the age limit in those 
both studies differed from our study.

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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