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Abstract
Physical Education and Sports (PES) sessions are the only opportunities for many children to participate
in physical activity and sport. The objective of this study was to evaluate changes in anthropometric
parameters, blood pressure profile and cardiorespiratory fitness induced by PES sessions among
Cameroonian schoolchildren. Participants were 80 students (age: 10–12 years; boys n = 45; girls n=35)
who exercised only during physical education (2 × 45-min periods per week). Anthropometric (weight,
height, waist circumference) and physiological parameters (systolic blood pressure: SBP, diastolic blood
pressure: DBP, resting heart rate : HRr, cardiorespiratory fitness : VO2max) assessments were conducted
in two trials separated by three months. An investigation sheet allowed the collection of dietary habits.
The prevalence of obesity remained constant throughout the study (1.25%). In boys and girls, weight and
body mass index (BMI) increased significantly (P<0.05). For physiological parameters (DBP, HRr,
VO2max), no significant difference (P>0.05) was found after three months in the school children. PAS
and PAD had significantly decreased (P0.05) among girls. Regular breakfast was associated with lower
weight status among students. In contrast, fruit consumption was associated with greater weight gain
among students. PES sessions after three months do not have sufficient impact on the improvement of
anthropometric, physiological and performance parameters in students; results that are linked to an
imbalance between very high calorie dietary intakes and energy expenditure.
Keywords: School, physical activity, Cameroon

1. Introduction
Regular participation in physical activity of 30 or 60 minutes per day can lay the foundation
for many health benefits in general, improving the quality of life and reducing the risk of
developing chronic diseases such as diabetes, obesity and cardiovascular disease in
adolescence and adulthood [1]. In children and adolescents, there is an increase in sedentary
behaviors (time spent on television, video games) that explain the alarming prevalence of
overweight and obesity observed in schools [2, 3]. Obesity and overweight are important risk
factors for the onset of non-communicable diseases. In Cameroon, literature based on the
epidemiology of obesity and overweight in some schools indicated prevalences up to 18% [4-8].
Standard factors including socio-economic status, stature, and physical activity have been
identified as the key contributors of overweight and obesity by these studies. Navti et al. [7]
highlighted the importance of the objectively assessment of physical activity in and out of
schools among cameroonian children in view of the reported inverse relationship between
physical activity and BMI-defined overweight/obesity and triceps skinfold thickness.
Indeed, many studies in low and middle-income countries on physical fitness profiles in
children and adolescents have consistently reported subjective data [9, 10]. However, this lack of
objective data on physical fitness does not allow the development of effective control
strategies to reverse the trend of insufficient overall physical activity observed in children and
adolescents [11, 12].
Nearly 4 out of 5 children and adolescents do not reach the global recommendations for
physical activity. The last few years have been marked by an unavoidable decline in the time
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available for the practice of physical activities and sports
among the youngest with potential negative consequences on
health and quality of life parameters [13]. Therefore, physical
education and sports (PES) sessions seem to be the only real
option for many children and adolescents, in terms of
participation in physical and sports activities. PES sessions
aim to train, through school practice, physical, sporting and
artistic activities, educated, lucid, autonomous, physically and
socially educated citizens; they provide an excellent
framework for physical activity and health promotion [14, 15].
Equivocal findings are reported in the literature on the
efficiency of PES sessions in improving physiological
parameters [14, 15]. It is generally reported an improvement in
the physiological parameters and performance in the school
children when the sessions of PES are associated with an
extracurricular hourly volume of the physical activities and
sports [16]. Recent cross-sectional studies have reported
electrocardiographic changes in the risk of sudden cardiac
death in cameroonian students participating in intermittent
exercise sessions [17, 18]. The transversality of these studies
cannot lead to reliable and lasting conclusions about the
knowledge of the physical and electrocardiographic
parameters of cameroonian students. In 2018, the
cameroonian public authorities, through a decree of the Prime
Minister, increased the value of PES courses by increasing
their coefficient during official examinations from 1 to 2.
Before these decisions, it was noted a great lack of interest in
PES sessions, sometimes resulting in numerous false
certificates of physical incapacity, low motivation of students
during physical education and sport sessions. This political
will should be reflected daily by a greater commitment of
students during the practice of PES sessions. It can be
suggested that children who engage in physical education
(PE) classes will tend to be more physically active on
different days (weekdays and weekend days) or vice versa [19].
In another plan, according to the “activity stat” hypothesis, it
can be inferred that frequent participation in PE classes may
help to reach an energy expenditure threshold on PE days, and
reduce the amount of time spent on physical activity during
the day [20].
The main objective of this study is to evaluate the changes in
body
composition,
blood
pressure
profile
and
cardiorespiratory fitness induced by PES sessions in some
schoolchidren aged 10 to 12 years, in the city of Douala,
Cameroon.

Helsinki Declaration as revised in 2013.
The study took place from November 2017 to February 2018.
The students were generally summoned on Wednesday
afternoons, after classes between 1pm and 4pm. We were
helped in this task of communication by the head of
department in charge of sports and physical activities of the
school.
2.2 Procedure
Before the start of each session, two lines spaced 20 meters
apart were materialized. Detailed explanations on the 20mshuttle run test were given to the students. The students were
then taken to the recording stations of the anthropometric and
blood pressure parameters. Two positions were set up, one for
weight, height, waist circumference and the other for systolic
and diastolic blood pressure.
Height was measured with a standing graduated height, with
the students wearing shorts and t-shirt, and with their shoes
off. Body mass was measured using a portable analogue scale
(Terraillon, Tokyo, Japan). Body mass index (BMI) was
calculated from height and body mass (BMI = body
weight/height2 kg/m2) to provide an index of obesity,
according to the International Obesity Task Force [21].
Resting heart rate and blood pressure (BP) were evaluated
using an oscillometric device (Omron HEM-742; Omron
Corporation, Kyoto, Kansai, Japan) validated for adolescents.
The participants sat silently in a room with their backs leaning
against a chair and their arms flexed at an angle of 90 degrees.
After 5 minutes of resting, the first evaluation of resting heart
rate (RHR) was performed, and after 2 minutes the second
measurement was taken. The average of the two evaluations
was used to determine RHR. These procedures were adopted
according to the American Heart Society standards. Systolic
blood pressure (SBP) and diastolic blood pressure (DBP)
were measured concomitantly with RHR. The mean value
was used.
The student’s cardiorespiratory fitness level was assessed
with the 20-m shuttle run test, developed by Leger et al. [22].
All schoolchildren were asked to run back and forth between
two parallel lines, 20 m apart at outdoor track, following the
pace of an audio signal that began at a speed of 8.5 km/h and
increased by 0.5 km/h at every 1-min interval. Participants
were encouraged at all times to run a maximal effort test. The
total number of laps (shuttles) completed was recorded for
each participant and VO2max in mL/kg per min was estimated
by the regression equations given by Leger et al. [22]
A survey sheet was completed by our assisted care of the
students concerned to collect food information (breakfast,
fruit consumption, practice of extrasports physical and sport
activities).

2. Materials and Methods
2.1 Participants
This is a longitudinal study of anthropometric and physiologic
indicators parameters measured in students for grades 5-6
attending public secondary schools in the city of Douala,
Cameroon.
80 schoolchildren including 35 girls and 45 boys, were
recruited from two schools. The enrollment was made up of
153 students after the first data collection (anthropometric,
performance, physiological) but only 80 students could be
selected as part of the final sample because having
participated in the second collection of the same data after
three months. The abandonment, the management difficulty
of the other students, the longitudinal nature of the study were
the main reasons for this reduction in the sample. The study
was approved by the institutional ethics committee for human
health research of the University of Douala (Ethics decision
no. 1228 CEI-Udo/11/2017) and all procedures were
performed in accordance with the ethical standards of the

2.3. Statstical analysis
All statistical analyses were conducted using SAS 5.0 (SAS
Institute, INC, Inc., Cary, North Carolina, USA USA).
Descriptive characteristics for all variables were calculated as
means and standard deviations. The unpaired Student's t-test
was used to make comparisons of anthropometric and
physiological parameters between the two periods and the
Wilcoxon test was used to compare low-end parameters. The
level of significance was set at p0.05.
3. Results
The anthropometric characteristics, blood pressure profile and
cardiorespiratory fitness of the schoolchildren at baseline and
at the end of three months sessions of PES are shown in Table
~ 21 ~
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Table 1: Anthropometric characteristics, blood pressure profile and
cardiorespiratory fitness of the schoolchildren at baseline and at the
end of three months sessions of PES

1.
There was a significant BMI increase (p<0.0001) in the
schoolchildren after the three months sessions of PES. In
contrast, the waist circumference had significantly decreased
(p<0.0001). No significant differences in SBP (p=0,0187),
DBP (p=0,1226), HRr (p= 0,1376) and PVO2max (p=0,5111)
were observed in the schoolchidren. The prevalence of
overweight dropped to 2.5% after three months. The
prevalence of obesity remained constant throughout the study
(1.25%).
With respect to gender, BMI and waist circumference had
significantly increased (p<0.05) in both genders following
three months sessions of PES. PAS and PAD had significantly
decreased (p<0.05) in Girls. As expected, boys performed
better 20m-shuttlte run test (PVO2max) while PVO2max and
HRr remained statistically the same (p>0.05) between pre and
post-sessions of PES in all the groups (Table 2).

Variables
Weight (kg)
Height (m)
BMI (kg/m2)
WC (cm)
SBP (mmHg)
DBP (mmHg)
HRr (bpm)
PVO2max (mL/kg/min)

Pre
38.80±7.58
1.48±0.08
17.59 ±2.45
69.03±7.63
110±16
73±15
92±17
45.54±6.53

Post
39.66±7,72s
1.48±0,08
17.99±2,53s
65.09±6,84s
105±12 n
70±10 n
95±13 n
45.74±6.46 n

P
0.0001
0.0001
0.0001
0.0187
0.1226
0.1376
0.5111

BMI: body mass index, WC: waist circumference, SBP:
systolic blood pressure, DBP: diastolic blood pressure, HRr:
resting herat rate, PVO2max: predicted maximum oxygen
uptake, Pre: month O (November); Post: month 3 (February).
n: non significant; s: significant difference.

Table 2: Sex-related differences in Anthropometric characteristics, blood pressure profile and cardiorespiratory fitness of the schoolchildren at
baseline and at the end of three months sessions of PES
Variables
Weight (kg)
BMI (m2)
WC (cm)
SBP (mmHg)
DBP (mmHg)
HRr (bpm)
PVO2max (mL/kg/min)

Boys
Pre
Post
37.18±5.53 37.86±5.87s
17.16±1.55 17.46 ±1.64s
67.09±5.24 63.33±5.30 s
110±19
106±12n
74±17
72±12 n
89 ±19
94±14n
50.19±4.08 50.48±3.71n

BMI: body mass index, WC: waist circumference, SBP:
systolic blood pressure, DBP: diastolic blood pressure, HRr :
resting herat rate, PVO2max : predicted maximum oxygen
uptake, Pre : month O (november) ; Post : month 3
(bebruary) ; n : non significant ; s : significant difference.
Taking or not having breakfast had a significant positive
impact (P0.05) on the body composition (weight, BMI,
waist circumference) of the schoolchildren after three months.
It was observed that among schoolchildren who did not eat
breakfast and those who had eaten, the weight, BMI, and
waist circumference of students increased significantly

Girls
Pre
Post
40.89±9.27 41.97 ±9.17s
18.15 ±3.21 18.66 ±3.25s
71.51 ±9.40 67.34±7.94s
109±11
104±11s
72±10
67±7 s
95±15
96±12n
39.55 ±3.47 39.65±3.34n

(P0.05); these increases in weight and BMI were higher for
students without breakfast. DBP for schoolchildren who had
breakfast had significantly decreased (P0.05) during three
months sessions of PES. On the other hand, no significant
difference (P0.05) in DBP was observed among students
who did not eat breakfast. There was no significant difference
(P0.05) in SBP, HRr, and PVO2max in relation to whether
or not breakfast was taken among schoolchildren after three
months sessions of PES (Table 3).

Table 3: Influence of breakfast on EPS relationship and some parameters (anthropometric, blood pressure, cardiorespiratory fitness)
Variables
Weight (kg)
BMI (kg/m2)
WC (cm)
SBP (mmHg)
DBP (mmHg)
HRr (bpm)
PVO2max (mL/kg/min)

NO
Pre
39.65±9.51
17.53±2.65
68.4±8.31
107±13
70±8
91±20
42.22±4.85

Post
40.73±9.18 s
18.05 ±2.58 s
64.27±6.58 s
105±18n
72±17 n
92±12 n
42.57±5.80 n

BMI : body mass index, WC : waist circumference, SBP :
systolic blood pressure, DBP : diastolic blood pressure, HRr :
resting herat rate, PVO2max : predicted maximum oxygen
uptake, Pre : month O (november) ; Post : month 3
(bebruary) ; n : non significant ; s : significant difference
Regular or unplanned physical activity among schoolchildren
resulted in significant increases (p0.05) in weight and BMI

YES
Pre
Post
38.95±7.70 39.85±8.05 s
17.58±2.71 17.98±2.86 s
68.96±8.16 65.62±7.45 s
109±16
104±10n
74±17
68±8 s
93±16
96±13n
44.49±6.75 44.69±6.50 n

after three months sessions of PES. WC and SBP had
significantly decreased (p0.05) among students who
exercised regularly; no significant difference (p0.05) was
observed in those who did not exercised regularly in terms of
WC, DBP, HRr and PVO2max (Table 4).

~ 22 ~

International Journal of Physical Education, Sports and Health

http://www.kheljournal.com

Table 4: Influence of regular physical activity on the PES relationship and some parameters (anthropometric, blood pressure, cardiorespiratory
fitness)
Variables
Weight (kg)
BMI (kg/m2)
WC (cm)
SBP (mmHg)
DBP (mmHg)
HRr (bpm)
PVO2max (mL/kg/min)

Wilcoxon (NO)
Pre
Post
36.07±11.27
37.44±11.39 s
16.65±2.92
17.31±2.91 s
66.14±9.60
64±7.23n
108±10
110±22n
74±5
73±18n
86±17
91±12n
43.28±6.22
42.85±5.86 n

BMI: body mass index, WC: waist circumference, SBP:
systolic blood pressure, DBP: diastolic blood pressure, HRr :
resting herat rate, PVO2max : predicted maximum oxygen
uptake, Pre : month O (November) ; Post : month 3
(February) ; n : non significant ; s : significant difference
Regarding fruit consumption, weight and BMI significantly
increased (p0.05) among students who consumed fruit
regardless of their daily frequency after three months sessions

T Student (YES)
Pre
Post
39.50±7.65
40.40±7.86 s
17.68±2.65
18.08±2.78 s
69.16±7.97
65.46±7.27 s
108±16
104±10s
73±16
68±9 n
93±17
96±13 n
44.02±6.45
44.35±6.45 n

of PES. On the other hand, no significant difference (p0.05)
was found in those who have not consumed fruit for the same
parameters. WC significantly decreased (p0.05) among
students who ate fruit. The consumption or not of fruit has no
significant influence (p0.05) on SBP, DBP, HRr and
PVO2max (Table 5).

Table 5: Influence of fruit consumption per day on the EPS relationship and parameters (anthropometric, blood pressure, cardiorespiratory
fitness).
Variables
Weight (kg)
BMI (kg/m2)
WC (cm)
SBP (mmHg)
DBP (mmHg)
PVO2max

1/day
Pre
Post
37.40±7.33 38.25±7.93s
17.11±2.24 17.51±2.62s
66.84±7.63 64.19±7.37s
110±18
106±12n
75±20
70±11n
45.09±6.12 45.04±6.43n

2/day
Pre
Post
40.50±8.14 41.61±7.46s
17.89±3.07 18.36±2.79s
70.67±8.44 67.11±7.20s
109±12
104±13n
72±9
68±12n
42.67±6.04 43.32±6.01n

BMI: body mass index, WC: waist circumference, SBP:
systolic blood pressure, DBP: diastolic blood pressure, HRr :
resting herat rate, PVO2max : predicted maximum oxygen
uptake, Pre : month O (November) ; Post : month 3
(February) ; n : non significant ; s : significant difference

3/day
Pre
Post
41.61±9.23 42.62±9.39s
18.40±2,80 18.84±2.83s
71.40±7,20 65.10±6.84s
101±10
105±10n
67±6
68±6 n
43.86±7.66 44.06±6.89n

Never
Pre
Post
41.25±15.34 42.4±15.84n
17.83±5.85
18.33±6.04n
71±16.97
67.50±9.19 n
109±10
85±1 n
80±6
60±3 n
37.35±4.20
38.72±6.56n

between the two data collection (three months). Indeed, this
duration appears to be insufficient for PES sessions to have a
significant impact on the weight status of students. It can still
be observed that weight and BMI evolved significantly
(p<0.05) during both periods of study in girls and boys. This
can be explained by a weight gain related to a significant food
intake during the christmas holiday period (December). Thus,
in the second data collection (February), the impact of the
one-month PES sessions could not remedy this increase in
weight. But the evolution has been more marked for girls than
for boys. This may be due to the pubertal period when girls
have an increase in fat mass (secretion of androgens) and a
decrease in lean mass, whereas in boys, there is an increase in
lean body mass (secretion of testosterone) and a decrease in
body fat. These results may also be associated with an
increase in out-of-school physical activity or out-of-class
physical activity for boys compared to girls; boys are more
likely to practice various sports such as football, volleyball,
basketball. For both girls and boys, the HRr and VO2max
values remained stable during the study. Even the works of
Aphamis et al. [14] and Ardoy et al. [24], which involved a more
or less significant duration (3 months, 9 months) in children
in relation to the impact of PES sessions on the physiological
repercussions have not reported significant increase in aerobic
capacity. Ardoy et al. [24] found that significant increases in
aerobic capacity occurred when these PES sessions were
doubled, ie four sessions per week and only after three
months. The blood pressure parameters (systolic blood
pressure, diastolic blood pressure) had significantly decreased
(p<0.05) in girls after three months of PES; differences that
were not found in boys. The study by Ortega et al. [25] found
an inverse relationship between good muscle fitness and the
risk factors for developing cardiovascular disease
(triglycerides, cholesterol, glucose) in adolescents. The PES

4. Discussion
The objective of this study was to evaluate changes in
anthropometric parameters, blood pressure profile and
cardiorespiratory fitness induced by physical education and
sports (PES) sessions among cameroonian schoolchildren
aged 9 to 12 years. Regarding BMI, we observed a slight
increase in the percentage of normal weight schoolchildren
after three months, from 88.75% in February to 92.5% in
November. The percentage of obese schoolchildren (1.25%)
remained the same between the two periods of the study.
Overweight students were more numerous (7.5%) at the
beginning of the study (November) compared to February
(5%). The prevalence of underweight was 2.5% in November
and 1.25% in February. These figures for obesity and
overweight in particular are significantly lower than those
generally found in similar epidemiological studies in
Cameroon. The work of Wamba et al. [4], Navti et al. [5],
Navti, et al. [6], Navti, et al. [7], Choukem et al. [8] reported
prevalence of overweight/obesity up to 18% among
schoolchildren. The size of the sample could be the major
reason for these differences because the above mentioned
work had a minimum size of 500 children. On the other hand,
low socio-economic status has often been associated with
very high prevalence of obesity/overweight [5, 8], in some
countries, such as Togo [23], the prevalence of
overweight/obesity in urban areas was significantly lower
(4.58%). The constant prevalence of obesity between the two
periods of the study can be explained by the length of time
~ 23 ~
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sessions with regard to the longitudinal stabilization of the
VO2max values found in the present study show that the
content of these sessions does not allow for the development
of aerobic capacities but rather a development of muscular
strength. And some studies report that better muscle strength
is associated with a drop in blood pressure among
schoolchildren and girls [26, 27]. With respect to the food
survey, weight, BMI and waist circumference, significant
increase (p = 0.0061) in these parameters (weight, BMI and
waist circumference) was notice in those students that have
eaten their breakfast as compared to those who have not
eaten, where only slight increase (p = 0.0022) was detected,
and therefore, would be more predisposed to obesity. In fact,
the breakfast is known to be the most important meal of the
day, as it follows a fasting period of 8 to 12 hours. Some
studies [3, 9] have demonstrated the harmful role of the absence
or irregularity of breakfast intake on anthropometric and
physiological parameters in school. Obesity, overweight and
low aerobic capacity in school children are therefore very
often associated with a lack of breakfast. Results on the link
between regular physical activity outside physical education
and sport and weight status showed that waist circumference
significantly decreased (p0.0001) from November to
February among students who performed regular physical
activity but no significance (p = 0.4375) in waist
circumference was found in those who did not exercise
regularly. These results indicate the importance of
extracurricular physical activities on improving the health of
schoolchildren in general; the volume of PES sessions that
appears to be insufficient for some studies to improve
students' physical abilities must be accompanied by sports
activities for students outside these sessions [15,19,28].
Regarding fruit consumption, the weight and BMI parameters
from November to February had significantly changed among
students who consumed fruit; however, no significance
changes in weight and BMI was found for students who have
not eaten any fruit. This result may seem surprising when we
know the benefits of fruit consumption on the reduction of
overweight [29]. But the explanation for this observation comes
from an increase in high-calorie fruit-free meals in this group
of students. On the other hand, students who have not eat fruit
would have meals that are less rich in calories, thus
explaining the relative constant of their weight status. PES
sessions alone cannot have a significant impact on health
parameters in general. PES sessions should be associated with
a diet appropriate to the age and gender of the students so that
the energy balance is balanced to reduce the prevalence of
obesity. Our study can serve as a roadmap for conducting a
health intervention on students to prevent the onset of obesity
and thereby improve school health. This could reverse the
epidemiological trend and have a positive impact on public
health among schoolchildren.
It is plausible that a number of limitations may influenced the
results obtained. First, the limited sample size did not allow us
a better comparison with previous studies [4-8]. Another
limitation is the lack of data on the socio-economic
background of students because previous studies have
highlighted the preponderance of overweight and obesity
among students from high socioeconomic backgrounds. Thus,
lower prevalence of these and the relative good physical and
cardiorespiratory performances of the schoolchildren in our
study could be related to the geographic area of these schools.
Likewise, the assessment of physical fitness was limited to the
cardiorespiratory component while an extension to the
analysis of others components (musculoskeletal: explosive

force, vertical jump height, grip strength, speed tests, agility
and flexibility; morphological: waistline) would have been
more informative and allow for more interesting correlations.
5. Conclusion
PES sessions after three months do not have sufficient impact
on the improvement of anthropometric, physiological and
performance parameters in students; results that are linked to
an imbalance between very high calorie dietary intakes and
energy expenditure.
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