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Abstract

Background: Academic success in Cameroon is more focused on the pedagogical aspects of  classical subjects such as mathematics 
and English. Physical and sports education is only a recreational activity in the Cameroonian school context. The aim of  this 
study was to investigate the relationship between physical fitness (cardiorespiratory fitness and motor skills) and academic 
performance.
Methods: In this cross-sectional study, a total of  643 pupils with a mean age of  12.4±1.3 years were included. The cardiorespiratory 
fitness (VO

2
pic) was measured using the 20 m shuttle run test. Motor skills (e.g. speed and agility) were assessed with 4x10 m 

shuttle test. The students ‘academic performance in trimestral average, science and literacy was evaluated based on school records. 
Results: Boys had significantly higher anthropometrics (height and weight) and performance parameters (VO

2
pic and duration). 

As far as teaching disciplines are concerned, significant differences also existed between the genders. There was no significant 
association in terms of  VO

2
pic and literacy (r=0.017; P=0.6625), english (r=0.052; P=0.1879), and mathematics (r=0.070; 

P=0.0767) subjects. However, in science (r=0.080; P=0.0418) and trimestral average (r=0.087; P=0.0273) subjects, a significant 
association with VO

2
pic was found. Besides, significant relationships were observed between the duration of  the physical 

and sport education activity and the academic performance. Higher VO
2
pic values were found in younger students (r=0.252; 

P=0.0001). For all grades, VO
2
pic decreased with age. 

Conclusion: The minor effects of  physical fitness on academic performance among young Cameroonian pupils were linked 
to specific socio-cultural and socio-economic contexts. This study showed the beneficial effects of  extra-curricular activities on 
academic performance. 
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1. Introduction

The health benefits of regular physical and sports 
activities (PSA) include reduced risk of cardiovascular 
disease, type 2 diabetes, metabolic syndrome, and 
cancer, eventually improving mental health and mood 
(1-3).  This explains why cardiovascular, metabolic, 
bone, and mental health diseases remain among the 
top priorities of our community (3). There are extensive 
studies that highlight the positive effects of physical 
and sport activities in reducing obesity, hypertension, 
or dyslipidemia, thereby showing protection against 
psychological, social, and cognitive distresses (1-3).

The cognitive aspects of the benefits associated with 

regular PSA practice are still sparse. The positive effects 
of physical activity on physical and mental health are 
widely recognized, but less is known about the potential 
effects of physical activity on cognitive and academic 
performance (3, 4).

In children and adolescents, higher physical fitness 
scores correlate with better academic performance 
whereas the progression and aggravation of some 
diseases in adults originate from childhood and 
adolescence (5). It has become clear that there is a strong 
link between cardiorespiratory fitness and academic 
performance in children and adolescents. However, 
the positive associations between physical activity, and 
academic performance of students in a country with 
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multiple socioeconomic challenges have never been 
reported by any research (6).

In assessing children’s physical fitness, three major 
components are regularly tested: the morphological 
component, the motor component, and the 
cardiorespiratory component. Among these physical 
fitness assessments, the maximum oxygen uptake 
(VO2pic), a cardiorespiratory component, is the one 
that is often related to academic performance (7, 8).

In Cameroon, academic success focuses mainly on 
the differences between the two existing education 
subsystems (French and English), the plethora in 
class, the efficiency of denominational or public 
institutions, the educational aspects of subjects such 
as mathematics, French or English, and the socio-
economic status (9, 10). The module related to physical 
and sports activities is of minor interest as evidenced 
by the low coefficient given to this discipline in 
contrast to other subjects such as mathematics, 
natural sciences, English, or French. Previous studies 
conducted in Cameroon linked this alarming fact 
to the high prevalence of overweight students (with 
regard to the body mass index), and thus suggested 
more physical activity to be included in the academic 
program (11-15). The objective assessment of physical 
activity in Cameroonian schools has so far benefited 
from only two studies that have investigated the 
electrocardiographic profiles of students in response 
to the physical and sports education (PSE) tests (16, 
17). Furthermore, to the best of our knowledge, no 
studies on physical fitness and academic performance 
have been reported in Cameroon. Our study is the 
first to link student’s academic performance to sport 
activities. The positive relationship observed between 
physical fitness and academic performance in the 
studies of Caucasians might be partly related to the 
high level of economic development. The precarious 
conditions that are prevalent in African environments 
such as limited access to textbooks and unfavorable 
socio-economic conditions have a negative impact 
on the academic performance of children despite 
adequate physical fitness. We hypothesized that the 
positive association between academic performance 
and physical fitness was weaker among African 
students. 

Therefore, the purpose of this study was to 
investigate the relationship between physical fitness 
(cardiorespiratory fitness and motor skills) and 
academic performance among students in the city of 
Douala, Cameroon.

2. Methods

Participants

We randomly selected five secondary schools (public 
and private) in Douala (one school per district). A total 
of 643 students in grades 6, 5, and 4 were recruited. 

The study was conducted between October 2018 
and January 2019; all activities were carried out during 
sports and physical education (SPE) sessions. 

Procedure

The head of each school was formally contacted a 
month prior to the study for their consent, availability, 
and collaboration. Each sports activity was planned 
in collaboration with each class’ sport and physical 
education teachers. The teachers were asked to inform 
the students of the day chosen for the physical fitness 
session and the dress code (sportswear, sports shoes) 
that was appropriate.

Every student was briefed on the various modalities 
of each activity and the study objectives before their 
anthropometric data (weight, size) were obtained. 
The 4x10 m shuttle test or 20 m shuttle run test was 
subsequently conducted depending on the school’s 
sports and physical education timetable. In general, a 
minimum of 48 hours or a maximum of one week always 
separated the two field tests. Given our limited technical 
means and the small number of our experimental team 
members (three or four), some sessions only consisted of 
obtaining the anthropometric data (at off-peak hours and 
especially when the sports and physical education course 
was to take place). All missing data (4x10 m test and 20 m 
test) were completed during the subsequent SPE sessions.

4x10 m Shuttle Test

The 4x10 m shuttle test was set to evaluate the speed 
and agility of the students. Two round trips of 10 meters 
each, or 4 lengths of 10 m, were to be completed as quickly 
as possible. At the end of every 10 m run, the subject was 
requested to block one foot beyond the end line to change 
his direction. The test was considered over when the 
subject crossed the finish line with his first foot. The time 
taken to travel back and forth was scored with a stopwatch 
and recorded on the performance recording sheet.

20 m Shuttle Run Test

The 20 m shuttle test was set to assess the 
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pupil’s aerobic capacity (VO2pic) through their 
cardiorespiratory endurance. The test started with 
a walk or a very slow run, and the students were 
gradually asked to run as fast as possible following the 
required pace. This test was performed on a 20 m track 
marked by visual cues (the studs). The subject had to go 
back and forth on this track with an imposed pace and 
following the rhythm of the beep sound signal emitted 
by a speaker. To start the return, he had to block the 
foot behind the stud and make a U-turn. The test 
started at a speed of 8.5 km/h (first tier speed), which 
was increased by 0.5 km/h every minute. The test ended 
when the subject was no longer able to keep up with the 
required pace and rhythm. Afterwards, the last level 
shuttle was scored on the performance recording sheet. 
The maximum oxygen uptake (VO2pic) was estimated 
as per the regression equation developed by Leger and 
colleagues (18).

Academic Performance

The students’ academic performance was assessed 
using the academic grades obtained from different 
schools. The grades were categorized into science 
subjects (mathematics and sciences for the sixth 
and fifth grades; mathematics, physics, chemistry, 
technology, life and earth sciences, environmental 
education, hygiene, and biotechnology for the fourth 
grade) and literary subjects (English, French, history-
geography, citizenship education for all these classes). 
Mathematics and English scores were considered 
separately. The academic record (trimestral grade) was 
provided by the authorized official of each school. 

Statistical Analyses

All data were entered into an Excel sheet (Microsoft 
Office 2016) before being exported to StatView 5.0 
statistical analysis software (SAS Institute, Inc., IL, 

USA). The quantitative data (age, height, weight, BMI, 
duration, and VO2pic) were expressed as the mean ± 
standard deviation. ANOVA and T-test were used to 
compare unpaired groups (boys and girls). Polynomial 
regression was used to assess the relationship between 
age or performance (VO2pic and duration) and 
the teaching disciplines (literacy, English, science, 
mathematical, and Trimestral average). The regression 
coefficient r and the P-values were used to determine 
the degree of association between parameters. The 
significance level was considered P<0.05 for all 
statistical tests.

3. Results 

Descriptive Statistics

Table 1 depicts the descriptive characteristics of the 
study samples. There were differences between sexes in 
the components of physical fitness. Male students had a 
better performance in both cardiorespiratory (44.7±3.7 
vs 40.0±3.9; P=0.0001) and motor fitness tests (9.5±0.8 
vs 10.7±0.9, P=0.0001). Significant differences also 
existed between the males and females regarding all the 
studied academic subjects with better results observed 
in girls.

Academic Performance and Physical Fitness

Literary subjects, science subjects, mathematics, 
and English had a non-significant positive correlation 
with VO2pic. Significant associations were also found 
between all academic subjects (except for sciences) 
and performance time (4x10 m) (r=0.058; P=0.142). 
Trimestral grade showed a significant positive 
association with VO2pic (r=0.087; P=0.0273) and the 
performance time (4x10 m) (r=0.099; P=0.011). In 
general, all the associations between physical fitness 
and all academics subjects were very weak (Table 2).

Table 1: Descriptive characteristics of the study sample (n=643)
Variables Girls (n=338) Boys (n=305) P value
Height (cm) 155.6±8.2 153.2±10.5 0.0014
Weight (kg) 48.4±11.9 43.3±9.7 0.0001
BMI (kg/m2) 19.8±3.8 18.2±2.4 0.0001
4x10m (sec) 10.7±0.9 9.5± 0.8 0.0001
VO2pic (mlO2/kg/min) 40.0±3.9 44.7±3.7 0.0001
Maths 11.1± 1.9 10.6± 1.7 0.0018
English 11.2± 1.9 10.6± 1.7 0.0003
Science 8.0± 2.5 7.9± 2.3 0.0001
Literacy 11.3± 2.0 10.6± 1.9 0.0001
Trimestral average 11.0± 1.9 10.6± 1.7 0.0001
VO2pic: maximum oxygen uptake; BMI: body max index; sec: second
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The trimestral grade was the only academic 
performance with a significant relationship with one 
component of physical fitness (VO2pic), hence considered 
in this study. The relationship between the trimestral 
grade and the age showed that younger students had 
a better performance (Figure 1). The relationship 
between VO2pic and age was significant; however, 
VO2pic decreased with the increase in age (Figure 2), 
which was observed in all grades (sixth, fifth, fourth). 
Meanwhile, Figure 3 shows that older students had a 
better performance regarding this physical activity. 

4. Discussion

The main objective of this study was to assess the 
relationship between physical fitness and academic 
performance among the students of Douala, Cameroon.

In general, very weak associations existed between 
physical fitness studied and academic performance. 
However, it is important to note that younger students 
had higher levels of VO2pic compared with their older 
counterparts. On the contrary, younger pupils had 
a poor time performance compared to older ones. 
Despite these conflicting results between younger and 
older students, academic performance remained better 
among the younger students. These major findings 

shed light on the important role of physical fitness in 
enhancing cognitive processes.

There is extensive literature demonstrating that 
physically active students have a better academic 
performance in comparison to their less active peers 
(7, 8, 19). Physiologically, there is evidence that a high 
supply of oxygen is beneficial for angiogenesis in the 
motor cortex, increasing the blood flow (20-23). For 
instance, it is accepted that cerebral vascularization 
taking place during angiogenesis may ameliorate the 

Table 2: Linear regression analyses between fitness and academic performance (n=643)
Duration (sec) : 4x10m P VO2pic (mlO2/kg/min) P
r r

Science 0.058 0.142 0.080 0.0418
Literacy 0.158 0.0001 0.017 0.6625
Trimestral average 0.099 0.011 0.087 0.0273
English 0.133 0.0007 0.052 0.187
 Mathematics 0.117 0.0030 0.070 0.0767
*VO2pic: maximum oxygen uptake; sec: second; mlO: milliliter of oxygen

Figure 1: Association between Trimestral average and age Figure 2: Association between VO2pic and age. VO2pic: maximum 
oxygen uptake

Figure 3: Association between duration and age
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cognitive performance. Furthermore, aerobic physical 
activity is known to augment brain-derived neurotropic 
factor, which promotes survival and neuronal 
differentiation (24). Cognition is continuously peaking 
throughout childhood; therefore, cardiorespiratory 
fitness, measured as VO2pic, body mass index (muscle 
mass), physical activity, and cognition function, maybe 
associated with positive cognitive performance (given 
the ability of the brain to modulate neuroelectric cues 
from cognitive control) (25-27).

The absence of a strong relationship between VO2pic 
or time performance and academic performance might 
be attributed to socioeconomic factors (Table 2). Previous 
studies highlighted the strong correlation between 
socioeconomic status and prevalence of obesity among 
Cameroonian students (12, 15). Navti and colleagues 
(12) recommended the no-self-reported measures 
of physical activity due to the inverse relationships 
between body mass index and physical activity. Thus, 
the low socioeconomic status combined with the 
high prevalence of overweight participants in these 
studies may have reduced the physical performance. 
Accordingly, a low socioeconomic status can undermine 
the positive associations generally observed between 
physical fitness and academic performance (28-30). In 
Cameroonian, it is known that the most disadvantaged 
groups have limited access to the numerous, rare, 
and expensive textbooks (31). This explains the 2017 
government action taken on the adoption of a single 
book by subject. In fact, according to the Maslow’s 
hierarchy of needs (32), children with biological and 
physiological needs (food, warmth, shelter, sleep) may 
have difficulties succeeding academically regardless 
of their apparent physical fitness. With the increase 
in age, we found that Trimestral average, VO2pic, and 
duration time decreased (Figures 1, 2, and 3). These 
results illustrated the negative effect of increase age on 
intelligence and endurance and its positive effect on 
velocity performance. Older students are believed to 
be affected by the onset of pubertal crisis. This period 
is characterized by physical and psychological changes 
where most children tend to have reduced physical 
activity through sedentary behaviors (time spent on 
watching TV, playing video games, and using mobile 
phones) (33, 34). Weight gain is often observed in girls 
during this period, which explains the significant 
negative correlation we found between body mass index 
and academic outcomes. Our results also showed that 
female students’ body mass index was higher than boys. 
These results are in line with Ramos-Sepulveda and 
colleagues (35) who found a body mass index superiority 
among Colombian and Indian girl students over boys. In 

fact, it is known that cardiorespiratory fitness triggers the 
secretion of hormones such as estrogen, which promote 
the development of adipose tissue at the expense of lean 
mass in girls (35, 36). On the other hand, in boys, the 
secretion of testosterone, which is a double androgenic 
and anabolic hormone, allows for muscle development 
and decreased fat mass (35, 36). 

Concerning cardiorespiratory parameters, as 
expected, we found that boys had a maximum oxygen 
uptake (VO2pic) and a better time performance 
compared with girls. Our findings have been confirmed 
by several comparative studies on the cardiorespiratory 
performance of boys and girls (7, 8). It is known that 
VO2pic increases with age although this is only valid 
for a comparative approach between subjects with 
similar training levels. Other factors that could explain 
the superiority of the VO2pic in younger students are 
their higher propensity, enthusiasm, and enjoyment 
for activities beyond those practiced during physical 
education and sports lessons. Before pubertal crisis, 
students are able to concentrate all their attention and 
energy towards performing different physical activities. 
It was established that physical activities other than 
those in sports classes were widely encouraged to 
further optimize the VO2pic (19, 37). Physical activities 
can induce synaptogenesis where the increase in 
neurotropic factor receptors may reorganize and/or 
promote neuronal survival in the motor cortex (34). 
Furthermore, during a motor activity, the spinal cord 
plays a central role in coordinating neural changes 
related to motor skills and cognitive development. The 
good performance of older pupils over younger ones is, 
therefore, linked to the development of their organism. 
It is understandable that bodily and muscular aspects 
(height or size of the limbs) grow with age, which is 
important for resistance or strength activities.

The cross-sectional nature of the study did not allow 
us to draw conclusions about the direct causes of the 
associations/correlations we found. Another limitation 
was the impossibility of considering the socio-
economic status of each student and using academic 
records instead of standardized tests. 

5. Conclusions

The findings of this study showed that physical 
fitness among high-school children could have 
beneficial effects on academic performance. More 
research on the ability to develop, improve, and 
maintain a good academic performance is required 
to determine the direct impacts of physical health 
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conditions; however, aerobic physical activities should 
be encouraged throughout the school year together 
with academic activities. Our study suggested that 
cardiorespiratory fitness might trigger the brain’s 
components for learning and memory in students. 
Thus, it is clear that socioeconomic status might have a 
negative impact on both physical health conditions and 
academic performance.
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