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Objective: Adolescents are meant to spend a large part of their time practicing a hobby or sport, but currently
there is a decline in their level of physical activity and sport both inside and outside schools, which can lead to a
risk of obesity. The objective of the present study was to examine physical activity in obese adolescents within
the school establishments of the province of Bejaia (northeastern Algeria).

Method: To determine the physical activity level (PAL) in the school population, a sample of 3,038 students with
obesity comprising 1,635 girls and 1,403 boys was selected. The study focused on (a) the comparison of the
intensity of physical activities practiced by girls and boys, (ii) the determination of the duration, intensity, and
level of physical activity.

Results: The results show that obese girls are less active than obese boys at all ages (from 11 to 23 years) and in all
locations; PALs was steady with increasing age for girls, while PALs increase with age in boys from 17 to 21. We
found that some factors are associated with a decrease in PAL, such as the time spent watching television. Doing
only 30 min of physical activity once a week is associated with an increase in sedentary behavior. The mean PALs
of middle school (1.54) and high school (1.50) girls were lower than those observed for middle school (1.75) and
high school (1.65) boys.

Conclusions: Our results show that obese girls are less active than obese boys and spend time watching television

and practicing sports only at school.

1. Introduction

The current social environment imposes an inactive lifestyle on
children and adolescents [1]. The increase in the number of children and
adolescents with overweight and obesity is a global phenomenon that is
associated with risks of other chronic diseases (e.g., type 2 diabetes,
cardiovascular diseases, and osteoarthritis) [2]. The risk factors for
overweight and obesity are accentuated by low activity levels. Obesity
appears during childhood and continues into adulthood [3].

Physical activity can be defined as any activity of daily living
(adopted as a lifestyle) or a planned activity, which includes sports.
Physical activity is essential for the growth and development of children
and adolescents, and it has an important role in maintaining weight loss,
preventing overweight, and limiting obesity-related health risks [4].
Encouraging and motivating children and adolescents with obesity to
engage in physical activity are very important for maintaining physical
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activity in adulthood. Physical activity and exercise are vital for the
management and/or treatment of childhood obesity and for the main-
tenance of dietary and behavioral changes [5].

An “obesogenic” environment that limits physical activity, encour-
ages sedentary behaviors, and decreases levels of physical activity may
be a key factor in the increased prevalence of overweight, obesity, and
the risk of chronic diseases [6]. In adolescents, a decrease in physical
activity as part of daily routine has been reported, with many adoles-
cents remaining seated much of the day spending their time watching
television or browsing social networks and playing video games. In
addition, there is decreased physical education at school and a lower
proportion of adolescents go to school on foot — all of these factors may
contribute to the increase in obesity [7].

During childhood and/or adolescence, physical activity is conducive
to a healthy lifestyle and is a key element in the treatment of childhood
obesity and disease prevention, with improved physical activity practice
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playing an important role in many health and lifestyle outcomes. This
activity is also linked to other aspects of health, such as diet, smoking,
and school performance [8]. Walking is considered an ideal practice that
should replace motorized transportation, as walking (going to work or
school) is recommended for health promotion [9]. The World Health
Organization (WHO) recommends that children and adolescents should
do an average of 60 min of moderate- to vigorous-intensity physical
activity every day; furthermore, activities that strengthen muscle and
bone should be practiced at least 3 days per week [10]. Modifications of
social and environmental factors and development of interventions are
needed to increase the level of physical activity and sport participation;
in addition, effective physical activity programs at the community level
to combat obesity among adolescents in daily life are recommended
[10]. The objective of the present study was to determine the physical
activity level of obese adolescents in the middle and high schools of the
province of Bejaia (northeastern Algeria).

2. Method

The study was carried out using a questionnaire to compare and
evaluate the intensity of different physical activities practiced by middle
and high school girls with those of middle and high school boys. This
was a descriptive cross-sectional survey in the form of questionnaires
collecting information on the physical activities of students.

2.1. Independent variables

The study was based on a school population of middle and high
school students, and hence it was important to have a representative
sample of the school population (91,810 enrolled students). We adopted
the method of targeted sampling, targeting only students with over-
weight and obesity from 19 departments of the province of Bejaia
(northeastern Algeria). The study was carried out on a sample of 3038
subjects (boys, n = 1403; and girls, n = 1635) with obesity, aged 11-23
years, who were enrolled in the first year of middle school to the third
year of secondary school in all of the schools of Bejaia (160 middle
schools and 60 secondary schools) during the 2017-2018 school year.
Access to these schools was subject to authorization from the adminis-
trative authorities to facilitate the field survey with the help of school
screening units (SSU) affiliated with the Directorate of Health and
Population (DHP) of the province of Bejaia.

2.2. Dependent variables

2.2.1. Physical activity level

Energy expenditure was assessed from data collected on school ac-
tivity (number of hours spent at school), daily activities, and leisure
time. To calculate the physical activity level (PAL), we classified the
various activities into groups corresponding to average PAL, as shown in
Table 1 [11]. We first estimated the average time spent on the grouped
activities, and then determined the PAL corresponding to each activity.
PAL was calculated according to the following formula:

Table 1
Classification of activities by children and adolescents into seven categories
according to physical activity level (PAL).

Category  PAL Different activities

A 1 Sleep and nap, extended rest

B 1.75 Sitting position (TV, computer, homework, meals,
transportation)

C 2.1 Standing position (shopping, cooking, short trips, toilet)

D 2.6 Light activities of low intensity (games can be active)

E 3.5 Moderate activities (brisk walking, manual work)

F 5.2 Sports activities (club training, physical education, and sports,
etc.)

G 10 Sports competition
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The questionnaire had several sections: Section 1 on eating habits,
Section 2 on 24-h recall, and Section 3 on physical activity. We evalu-
ated the students’ PAL three times a month and chose the day on which
they had the practical physical and sports education (PSE) session. We
visited the schools and interviewed the students individually in detail
about their lifestyle (self-administration).

2.2.2. Assessment of adolescent lifestyles and physical activity

This assessment refers to physical activities (or sports) practiced by
adolescents such as regular physical training, frequency of walking or
cycling, physical activity for at least 30 min per week, use of community
facilities, and the regularity and combination of practices. This part of
the assessment was based on the questionnaire of the Clinical Research
Institute of Montreal, 2008 (https://www.yumpu.com/fr/document/
read/35395275/questionnaire-sur-les-habitudes-de-vie-ircm).

2.2.3. BMI Z-score

Anthropometric parameters (weight/height) were measured using a
scale (SECA electronic scale) and a height gauge. The height measure-
ments were recorded to the nearest 0.1 cm. The weight was measured
with a minimum of clothing and recorded to the nearest 0.1 kg. The
measurement techniques were carried out in accordance with the WHO
recommendations [12].

Overweight can be expressed as a body mass index (BMI) Z-score,
which provides a numerical indication of deviation from the median for
gender and age. The BMI Z-score is used in clinical practice to accurately
quantify overweight and obesity. The WHO defines overweight as a Z-
score > +1 SD and obesity as a Z-score > +2 SD. The Z-score expresses
the number of standard deviations below or above the reference mean or
median value for an anthropometric variable [13].

2.3. Statistical analysis

Data entry and analysis were performed using the XLSTAT (version
2009), SPSS (IBM SPSS Statistics 25), and MapInfo (version 8.0) soft-
ware. Data are presented as means for both genders (girls and boys). The
Z test (p < 0.05) was used to compare the average intensity of different
physical activities for girls and boys. Statistical significance was set at p
< 0.05. Correlations between the different activity intensities (low and
high) were taken into account.

3. Results

The results in Table 2, representing the different activities of middle
and high school girls and boys, show that low-intensity activities
represent the largest part of activities, for both genders (sleeping and
napping, lying down,; sitting; standing; light low-intensity activities).
The intensity was relatively higher for middle school girls (22.76 + 3.8
h) and high school girls (23.03 £ 3.28 h) than for middle school boys
(20.8 + 2.8 h) and high school boys (20.92 + 3 h). On the other hand,
high-intensity activities (moderate activities; sports activities; sports
competition) represented only 3.17 + 1.98 h for middle school boys and
4.04 £ 1.95 h for high school boys, while these values were 1.2 + 0.89 h
for middle school girls and 0.92 + 1.5 for high school girls.

The results in Table 3 represent the percentage of responses to the
physical activity questions for middle and high school boys and girls.
>67 % of middle school boys, 63 % of high school boys, 73 % of middle
school girls, and 84 % of high school girls were physically active at least
once a week (at least 30 min). >97 % of middle school boys, 98 % of high
school boys, 99 % of middle school girls, and 97 % of high school girls
did not practice physical exercises regularly, and only 54 % of middle
school boys, 53 % of high school boys, 52 % of middle school girls, and
48 % of high school girls walked an average of three times per week.
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Table 2
Different activity hours of college and high school boys and girls per day.

Table 3
Questions about physical activity for adolescents.

College High school College High school
Boys Girls P Boys Girls(n p Questions Boys (n Girls (n Boys (n Girls (n
(n= (n= (n= = 681) = 849) = 954) = 554) = 681)
849) 954) 554) h (%) (%) (%) (%)
h h h
Do you do regular physical
Sleep and nap, 10.49 10.94 < 10.39 11+ < training? 3 1 2 3
extended rest + 0.88 +1.27 0.0001 + 0.91 0.83 0.0001 - Yes 97 99 98 97
Sitting position. 4.63 + 6.16 + < 4.81 + 6.36 + < - No
(TV, computer, 0.86 0.57 0.0001 0.95 1.21 0.0001 How often do you walk or bike?
homework, meals, - 3 or more times a week 54 52 53 48
transportation) - 1-2 times / week 22 24 29 25
Standing position 2.85 + 290+  0.059 284+ 294+ 0.002 - Rarely 24 24 18 27
(shopping, 0.54 0.64 0.58 0.54 How often do you choose to take
cooking, short the stairs instead of the elevator? 19 14 16 17
trips, toilet) - Always 36 35 41 37
Light activities of ~ 2.81+ 276+  0.080 288+ 273+ < - Often 34 35 33 32
low intensity 0.52 1.32 0.54 0.7 0.0001 - On occasion 11 16 10 15
(games can be - Never
active) How many times a week do you
Moderate 232+ 116+ < 227+  0.88% < get at least 30 min of physical 67 73 63 84
activities (brisk 0.69 0.25 0.0001 0.76 1.20 0.0001 activity? 32 25 33 14
walking, manual - < once a week 1 2 4 18
work) - 2-3/ week
Sports activities 0.78 + 0.04 < 1.72 + 0.04 + < - 4 times a week
(club training, 0.96 0.0001 0.92 0.27 0.0001 Do you usually feel motivated to
physical be physically active? 8 9 8 8
education and - Always 39 35 37 35
sports, etc.) - Often 30 37 36 30
Sports 0.07 + 0+ - 0.05 + 0.0014 < - On occasion 23 19 19 27
competition 0.33 0.64 0.27 +0.03 0.0001 - Never
Do you agree with the following
statement? “At the moment, 'm 6 7 6 7
Fig. 1 shows the physical activity levels by age and gender. We noted not in good shape and Idon’tknow 36 32 32 37
that mean PAL for boys was steady from the age of 11 to 16 years, then W};\Ie‘:' t: Sltlm to improve ‘1‘2 Z(l) ‘1“8‘ :1":
. . - ot at a.
increased to the age of 21 years. On the other hand, the PAL for girls was ~ Alittle bit
steady from the age of 11 years to the age of 21 years. - Considerably
Table 4 shows the correlations between the different activities for - Absolutely
both genders: There was a positive correlation between sleeping, nap- Are you too tired to be physically
ping, as well as lying down and sitting (r = 0.308, and a positive cor- ac;:ér 37 ; 5 g 5 ; 1
relation between sleeping, napping, as well as lying down and light - On occasion 42 39 39 37
activities of low intensity (r = 0.428). - Often 25 22 23 25
A negative correlation was observed between sports competition and - Always
sleeping, napping, as well as lying down (r = —0.66), and between sports D"t,y"‘?’ like to be physically . 0 0 .
Py . active?
competition and standing (r = —0.60). - Very much 35 34 39 35
- Moderately 34 40 32 33
4. Discussion - A little bit 23 17 20 24
- Not at all
Our results indicate that PALs are low in both obese girls and boys. EZI{E:: ;zgr?:;ze()}f'i)‘;ryg?;dme to s . 9 .
These results are similar to those from several other studies conducted in activity? 35 36 8 35
Algeria among adolescents, which show that both the level and the in- - Always 38 37 41 36
tensity of physical activity are low [14-18]. This decline in physical - Often 22 20 22 22
activity is also observed in the literature of the Maghreb countries; ac- - g“ occasion
. . . P . . - ever
f:ordmg. to. El Haouarll etal. [19], physw.al acthlty is .low in Morocc?..ln Do you find alternative ways to
industrialized countries such as Australia, a decline in physical activity stay active when the weather 5 8 8 6
was reported among low-income adolescents. According to Butt et al. outside is not nice and you don’t 28 30 33 32
[201, the intensity of physical activity decreases as age increases in the want to go out and do your 43 39 35 34
United States. Adolescence has been identified as the age in which the PhX]S:::ISaC“V“y' 24 z 24 28
greatest decline in activity occurs, although sharp declines may also be i Ofteny
seen at a younger age. By contrast, declines in PALs in adulthood occur - On occasion
at a much slower rate than in adolescence [21]. Participation in orga- - Never
nized sport was at low levels for all ages, and unorganized sport is the Do you agree with the following
major component of activity that is declining. . During adolescence, all statement? °I don't do physical 6 4 8 6
Yy X p . X Ay K & - X g X ? activity for fear of injury” 33 36 31 31
categories of physical activity decline due to a drop in unorganized sport - Not at all. 33 37 38 34
and vigorous physical activity, with maximum declines in the age group - A little bit 28 20 23 29
of 15-18 years [22]. - Considerably
- Absolutely

In our study we found a difference between the PAL of boys and girls,
with boys taking part much more in physical activity (1.31 h) compared
with girls (0.04 h); a low intensity of activity was associated with an
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Table 3 (continued)

College High school
Questions Boys (n Girls (n Boys (n Girls (n
= 849) = 954) = 554) = 681)
(%) (%) (%) (%)
When you have joint problems, do
you find alternatives to adapt your 5 6 7 5
exercises and stay active? 30 27 28 29
- Always 35 40 35 33
- Often 30 27 30 33
- On occasion
- Never
Are you practicing the physical
activity recommendations to help 4 5 6 6
you lose weight? 25 29 27 25
- Absolutely 30 34 35 32
- Considerably 41 32 32 38
- Alittle bit
- Not at all.
Do you limit your physical activity
for fear of becoming hungrier after 11 16 14 15
a workout? 32 34 28 33
- Never 29 29 30 26
- On occasion 26 21 28 26
- Often
- Always

increase in sedentary behavior. Our results are similar to those in the
study by Llorente-Cantarero et al. [23] of children and adolescents of
normal weight. Boys were more active than girls during all periods,
which is in line with the study by Aubert et al. [24], reflecting the
insufficient level of physical activity by children and adolescents across
the world; the lower levels of physical activity among girls in compar-
ison with same-age boys; and the decrease in PAL with age. On the other
hand, our results are different from the findings by Farooq et al. [25],
who reported that physical activity in boys decreased more prominently
than in girls. Reduced low-intensity activity induces sedentary behaviors
and further increases the risk of sedentary behavior, and these are
possible risk factors for obesity. Various recent studies focus on the
decline in physical activity of individuals in relation to the developments
of modern society [26].

Our results show that PALs in obese girls were steady with increasing
age, but PALs in obese boys increased with increasing age; this is due to
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the influence of psychological, social, and demographic factors for boys
(participation in clubs, evening walks with friends for hours on end),
whereas girls mostly stay at home (sedentary life). According to Kohl
and Hobbs [27], physical activity is a key component of energy balance
and is promoted in children and adolescents as a lifelong positive health
behavior. Understanding the potential behavioral determinants neces-
sitates knowledge of the influences from three fundamental areas: (1)
physiological and developmental factors; (2) environmental factors; and
(3) psychological, social, and demographic factors.

In our study, high school obese students watched significantly more
television (6.36 + 1.21 h/day for girls and 4.81 + 0.95 h/day for boys)
than middle school students (6.16 + 0.57 h/day for girls and 4.63 +
0.86 h/day for boys), they were more likely to reduce their level of
physical activity. Watching television was identified as a key behavioral
factor, with a link between the number of hours spent in front of the
television and obesity [28]. In recent years, children and adolescents
have reduced the number of hours spent watching television by
substituting it with other media such as computers and video games.
Studies in Europe and the United States have found positive correlations
between computer game use and excessive weight gain. In this study,
girls reported more time spent watching television, more time spent in
other sedentary leisure activities, and less time spent in physical leisure
activities [29].

Most middle and high school girls and boys in our study reported
taking part in, at least, weekly (at least 30 min) physical activity.
Moreover, most adolescents who do not walk or bike to school decrease
their levels of physical activity (Table 3). According to Rennie et al. [30],
walking or biking to school increases activity levels.

Although walking to school may represent only one daily activity, it
seems that adolescents who actively walk to school have a higher level of
activity during the whole school day [30]. Thus, the choice of going on
foot to school is a way for children and adolescents to increase and
sustain their level of regular physical activity, and it may be necessary to
create programs aimed at increasing physical education in schools. A
recent review [26], taking into consideration nearly 60 studies, focused
on the decrease in the frequency of physical activities in the United
States (walking, use of stairs, household activities, gardening work).

Regarding the difficulties associated with obesity (exertional dys-
pnea, joint pain, fear of ridicule, etc.), which contribute to the reduction
in PALs, adolescents are generally less fulfilled with a poorer body

PAL Distribution by Age for Girls and Boys
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Fig. 1. Physical activity level by age and gender (mean and interquartile range).
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Table 4
Transformed correlation variables for girls and boys.
Sleep and Sitting position (TV, Standing position Light activities of Moderate Sports activities Sports
nap, computer, homework, (shopping, cooking,  low intensity activities (brisk (club training, competition
extended rest  meals, transportation) short trips, toilet) (games can be walking, manual physical education
active) work.) and sports...)
Sleep and nap, extended 1.000 .308* .305* 428+ .203 —0.012 —0.066
rest
Sitting position. (TV, .308* 1.000 .194 .312% .079 —0.043 —0.060
computer, homework,
meals, transportation)
Standing position .305* /194 1.000 .230 .099 .085 .072
(shopping, cooking,
short trips, toilet)®
Light activities of low .428** .312* .230 1.000 .053 .061 .077
intensity (games can be
active)®
Moderate activities .203 .079 .099 .053 1.000 —0.028 .038
(brisk walking, manual
work)?
Sports activities (club —0.012 —0.043 .085 .061 —0.028 1.000 —0.015
training, physical
education and sports...)?
Sports competition® —0.066 —0.060 .072 .077 .038 —0.015 1.000

" p < 0.05 (significant correlations).
™ p < 0.01 (highly significant correlations).

image.

According to Meininger et al. [31], numerous studies showed that
there is a link between the increase in the prevalence of childhood
obesity and the current trend toward greater sedentariness. Children’s
BMI Z-score was a significant moderator of the effects of specific prac-
tices, namely, overall support and general encouragement for physical
activity [32].

5. Conclusion

Our findings suggest that obese girls are less active than obese boys.
We also show that PALs was steady with age in girls, while PALs increase
with age in boys. The extensive time spent watching television, doing
only 30 min of physical activity per week, and using transport to get to
and from school were identified as sedentary behaviors. Interventions to
promote increased physical activity at school and home are greatly
encouraged in order to prevent childhood obesity. Future research
should modify travel behaviors with respect to walking to school, active
play, and high-quality physical education among adolescents for health
benefits.
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