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ABSTRACT

Background. There is growing interest in the association between physical activity (PA) and academic
performance (AP) in children, especially in the developing world. However, no in-depth study of such kind has yet
been undertaken in Nepal. Therefore, this study was carried out to determine if there is correlation between PA and
AP in secondary schoolchildren in Nepal.

Methods. A crosssectional study was carried in four schools of Nepal. Two schools (one private and one public)
were randomly selected from two different districts. Physical activity and academic performance levels of students
were obtained via questionnaires and Pearson’s correlation was done to determine any association.

Results. Our study showed a significant correlation between physical activity and academic performance in
the study population. The correlation was significant for male students, students from rural and urban areas and
from public schools. However, there was no significant correlation in the female population and students of private
schools. We also observed a significant difference in the physical activity performed by male versus female students
(male > female), along with a significant difference in their academic performance (male > female). Further analysis
of correlation on the basis of gender showed that physical activity of male students was significantly correlated with
the academic performance irrespective of the location and type of school. However there was no such correlation in

the female students.

Conclusion. Our study found that male students who were physically active showed positive correlation between
physical activity and academic performance while no such correlation was found in the female students.

Keywords: physical activity, academic performance, schoolchildren, Nepal.

INTRODUCTION

he World Health Organization (WHO)
I defines physical activity (PA) as any bodily
movement produced by skeletal muscles
that requires energy expenditure (World Health
Organization, 2017b). Highlighting the importance
of PA in the prevention of non-communicable
diseases, WHO has developed a recommendation
strategy entitled “Global Recommendations on
Physical Activity for Health”, which addresses
three age groups: 5-17 years old, 18-64 years
old and 65 years old and above (World Health
Organization, 2017a).
PA is vital in improving general circulation,
increasing blood flow to the brain, as well as
raising norepinephrine and endorphin levels.

These all play a role in reducing stress, improving
mood, and inducing a calming effect, therefore it
could be argued that PA is helpful in improving
achievement. Adolescents that are physically
active are less likely to attempt suicide and are
more likely to adopt risk-taking behaviours that
may have an association with better academic
outcomes (Taras, 2005). Regular participation in
sport activities also results in improved behaviour
in the classroom and aids concentration required
during academic lessons (Singh, Uijtdewilligen,
Twisk, van Mechelen, & Chinapaw, 2012).

Prior to 2005, limited studies were done
analysing PA and its association with academic
performance (AP) (Taras, 2005). However, after
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2005, research in this domain gained significant
momentum and currently extensive research has
been done on this topic around the world. A recent
study by Fox, Barr-Anderson, Neumark-Sztainer,
and Wall (2010) found positive associations between
PA involvement and AP among middle school and
high school students, and further studies were
recommended to understand the complex nature of
this association. Singh et al. (2012) drew from their
research and also found that participation in PA is
positively related to AP in children, with similar
results also found by various other studies (Booth
et al.,, 2013; Correa-Burrows, Burrows, Ibaceta,
Orellana, & Ivanovic, 2014; Janak et al., 2014; Stea
& Torstveit, 2014). Some researchers have also
studied the correlation between physical inactivity
and academic achievements. A study by Shin
and So (2012), analyzing the association between
physical inactivity and academic record in Korean
adolescents, concluded that Korean adolescents who
spend more time engaged in physical inactivity are
predisposed to a below average academic record.

However, not all studies have shown positive
associations between PA and AP. Research done
by LeBlanc et al. (2012) showed that increased
PA did not result in significantly improved AP.
Additionally, Esteban-Cornejo et al. (2014) found
that PA might influence AP in both children
and adolescents, but this association was in fact
negative and very weak. Likewise, a study done in
the United States found a positive association of PA
and AP among females, while no such association
was found among males (Carlson et al., 2008).

The purpose of our research was to determine if
an association existed between PA and AP among
secondary schoolchildren in Nepal. Nepal has four
major topographical zones: the mountains, the
hills, the valleys, and the terrain. This diversity in
geography has given way to the creation of various
cultures and social groups (Pokharel & Poudel,
2013). Additionally, this diversity, coupled with a
weak economic resource base, as well as inefficient
and poor mobilization of available resources, has
created extreme social and economic inequalities
(Sharma, 1989-1992), which can greatly impact the
quality of education a child receives (Devkota &
Bagale, 2015).

As of yet, no study has been undertaken in Nepal
to understand if an association between PA and AP
exists. Our research will therefore open academic
discussions unique to this part of the world. We first
aimed to understand the intensity of PA students
partake in during school, after school and during

the weekends. Secondly, by comparing academic
outcomes with the frequency that students perform
PA, we aimed to identify if there was any significant
relationship between PA and AP.

METHODS

Participants. A total of 419 school students
were selected for the study, all aged between 12—
16 years and studying in the 8th and 9th grade.
Thirteen students were excluded due to incomplete
and/or incorrectly filled responses, and therefore
406 students participated in the study. The schools
were selected based on public/private and urban/
rural areas. Four schools were selected, two each
from two different districts: two schools (one
government and one private) from the Kathmandu
district (urban area) and two other schools (one
government and one private) from the Dhading
district (rural area). According to the United
Nations Development Programme (UNDP), the
human development index (HDI) of Kathmandu is
0.632 (> 0.550) and that of Dhading is 0.450—0.459,
while the overall HDI of Nepal is 0.458 (United
Nations Development Programme and National
Planning Commission, 2014). Our chosen study
areas included districts that have slightly lower
and higher HDIs than the average national HDI of
Nepal. 40.1% of the students were studying in rural
area (Dhading) and the remaining 59.8% were
studying in an urban area (Kathmandu).

Study Design. We conducted a cross-sectional
study of Nepalese schoolchildren in 2014. For
our study, we prepared a questionnaire (see
supplementary information for full questionnaire)
which consisted of two parts: the first part
contained questions about the students’ PA levels
and the second part contained questions about AP.
The first part of the questionnaire was adopted
from Kowalski, Crooker, and Donen (2004).
The second part of the questionnaire was cross-
checked with the respective class teachers, after
receiving the required permission from guardians
and the respective schools. A formal consent was
also obtained from the school administration of
each participating school, prior to data collection,
and only those students willing to volunteer in
the study were included. Before handing out the
questionnaires, students were first informed about
the nature of the research.

Upon distributing the questionnaires, in order
to avoid any confusion, all questions were orally
explained to the students. The first part of the
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Table 1. Part one: questions on physical activity levels in the past seven days

Questions

Answer options

In the last 7 days, during your physical education (PE)
classes, how often were you very active (playing hard,
running, jumping)?

a) We don’t have PE; b) Hardly ever; c¢) Sometimes; d) Quite
often; ¢) Always

In the last 7 days, what did you do most of the time at your
spare time at school?

a) Sat down (talking, reading, doing schoolwork); b) Stood around
or walked around; ¢) Ran or played a little bit; d) Ran around and
played quite a bit; ) Ran and played hard most of the time

In the last 7 days, after school on how many times did you do
sports, dance, or play games in which you were very active?

a) None; b) 1 time; ¢) 2 to 3 times; d) 4 to 5 times; €) 6 or more
times

In the last 7 days, on how many evenings did you do sports,
dance, or play games in which you were very active?

a) None; b) 1 time; ¢) 2 to 3 times; d) 4 to 5 times; €) 6 or more
times

On the last weekend, how many times did you do sports,

dance, or play games in which you were very active?

a) None; b) 1 time; ¢) 2 to 3 times; d) 4 to 5 times; €) 6 or more
times

questionnaire was modified from the documents in
the study by Kowalski et al. (2004). Five questions
were used for evaluating the physical activity of a
subject in the last seven days. Each question was
close-ended and scaled in the Likert scale from the
lowest to the highest level of PA. Each student was
asked about the physical activity he/she performed
during the period of last seven days (Table 1).

After obtaining the student responses, the PA
level of each student was quantified, to obtain each
student’s PA score. For this reason, we assigned
specific points to each option of the questionnaires.
The lowest level of physical activity (option a) was
assigned 20 points, following with 40 (option b),
60 (option c), 80 (option d) to a maximum of 100
points (option €). The PA score of each student was
calculated after taking the mean of the cumulative
scores obtained from the responses to these five
questions.

The academic performance of the students was
self-reported within the questionnaires. In order
to assist with recalling their scores, students were
given the option to report their AP in ranges: less
than 50, 50-60, 60—70, 70—80, 80—90 and > 90%.
Students were asked to report their AP of the year
2013, as the 2014 session was just starting during
the research period. The overall academic score
of the year 2013, along with scores in science,
mathematics, and languages (English and Nepali)
were also obtained for reference, although we
did not consider the subject scores in science,
mathematics and languages for this study. The AP
reported from the students was then cross-checked
with the help of their respective class teachers. Any
incompletely and incorrectly filled questionnaires
were excluded from the study. For data analysis
purposes, AP less than 50% was scored as 1,

50-60% was scored as 2, 60-70% was scored as 3,
70—-80% was scored as 4, 80—-90% was scored as 5
and > 90% was scored as 6.

Statistical Analysis. Pearson’s correlation
analysis was used to study the correlation between
PA and AP in the school children, using a number
of variables such as gender, public/private, urban/
rural. Two-tailed ¢-test was used to see if there
were any significant differences in PA performed
by male and female students and their AP. All data
analyses were done using GraphPad Prism 5, La
Jolla California USA. The alpha value for both the
correlation and significance test was .05.

RESULTS

Our study found a significant association
between physical activity and academic
performance in the total study population (r =
2158, p <.0001). The association were significant
for male students (» = .296, p <.0001), for students
from rural areas (r = .1877, p = .0164) as well as for
students from urban areas (» = .2276, p = .0003)
and for students from public schools (» = .3125,
p < .0001). However, there was no significant
correlation between PA and AP found in the
female population (» = .1199, p = .0793) and among
students from private schools ( =.1246, p = .1275).
Also, linear regression analysis showed that the
line of goodness of fit obtained was significantly
non-linear in the overall population (?=.0465, p <
.0001), in the male students (= .0875, p < .0001),
rural students (*’= .0352, p = .0161) and urban
students (7= .0518, p = .0003) and students from
public schools (#°=.0976, p < .0001). The results of
the correlation analysis are tabulated in Table 2 and
graphically shown in Figure 1.
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Table 2. Correlation between

. .. r-value p-value r p-value
physical activity (PA) and
academic performance (AP) | Overall (n = 406) 2158 <.0001 .04658 <.0001
of overall population and | Female (n=215) .1199 .0793 .01438 .0793
different subgroups
Male (n=191) 296 <.0001 .08759 <.00001
Rural (n= 163) 1877 .0164 .03524 .0161
Urban (n = 243) 2276 .0003 .05181 .0003
Notes. n — number of sample | Public (n =255) 3125 <.0001 .09764 <.0001
size; r — correlation coefficient; )
2 goodness of fit Private (n = 151) 1246 1275 01552 01275
All students(male and female) Male students Female students
100 100 100
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3 3 3 S
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Private schools
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Figure 1. (A) Correlation between physical activity (PA) and academic performance (AP) in all school children; (B) male students; (C)
female students; (D) rural school children; (E) urban school children; (F) public school; (G) private school

Note. PA — physical activity; AP — academic performance.

The average PA performed by males was 53.05  difference in their respective AP. Two tailed #-test
while that of females was 49.04, out of a maximum  showed that there was a significant difference in the
amount of 100 and a minimum of 20. Similarly, the =~ PA levels of males and females (p = .0001) as well as
average AP in males was 3.15 and in females was  a significant difference in their AP (p = .02)

2.84, with a maximum point of 6 and a minimum of As there was a significant difference in the
1 (Figure 2). We performed a significance test to see ~ PA and AP of the male and female students, we
whether there was any significant difference between  did a further statistical analysis and performed
PA of males and females, as well as a significant  the correlation analysis on the gender basis. The
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Figure 2. Left: physical
activity performed
1004 . = 61 * by the female and
- male students. Right:
2> 807 . .
£ g — academic achievement
B 6o- ;O; " of female and male
f | g students. Asterisk
5 40- ) indicates a significant
E. g 24 difference between
o 204 s the male and female
- < ,. students (* p < .05, ***
" ) > T p<.001)
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Academic achievement Academic achievement
A
Male students r-value | p-value p-value
Private (n=79) 3079 0058 0981 .0049
Public (n=112) 3221 0005 0910 .0012
B Rural (n=73) 2349 0454 0535 .0488
Urban (n=118) 3611 <.0001 1262 <.0001

Figure 3. A-Correlation between physical activity (PA) and academic performance (AP) of male students in private, public, rural and
urban Schools. B-corresponding table illustrating spearman correlation coefficient (r) and goodness of fit (%)

Note. n — number of students.

correlation of PA and AP was obtained for the
private, public, rural and urban school for each
group of male and female students. We found
that PA and AP correlated positively in the male

students irrespective of the type and location of
school (Figure 3) whereas in case of female students
there was significant correlation only in the female
students of public schools (Figure 4).
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Public (n =143) 2686 0012 0738 L0010
Rural (n=90) 0544 6105 0029 .6105
B Urban (n=125) 1288 1523 0119 L1523

Figure 4. A-Correlation between physical activity (PA) and academic performance (AP) of female students in private, public, rural and
urban Schools. B-corresponding table illustration spearman correlation coefficient () and goodness of fit (+°)

Note. n — number of students.

DISCUSSION

Increased physical activity has the potential to
improve academic performance, as it increases the
cognitive skills and academic behavior of students.
It can also increase the concentration and attention,
thereby improving classroom behavior (Centers for
Disease Control and Prevention, 2010). Therefore, it
can be postulated that PA has a positive influence
on AP. This was re-enforced in the findings of
our study, where we observed an association
between PA and AP in school children aged 12—16
years, in two districts of Nepal. These results are
supported by similar studies from various different
cultures and countries which have also shown a
positive association between AP and PA (Sardinha,

Marques, Martins, Palmeira, & Minderico, 2014;
So, 2012; Van Dusen, Kelder, Kohl, Ranjit, & Perry,
2011). However, the academic performance and
physical activity levels in our study population were
associated in only some of the subgroups. There was
a significant positive correlation between AP and PA
among male students, students at public schools and
students from both rural and urban areas.

However, analyzing the results through the
gender lens, we found that PA of male students
was positively correlated with AP irrespective of
the location and type of schools. Whereas the PA
of female students did not shown any correlation
with AP. The non correlation between PA and AP
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in the female students could partly be explained by
the finding that the female students were engaged
in lesser PA than their male counterpart. In fact,
another study done in Nepalese students have also
shown that female students were less engaged in
PA compared to male students (Paudel et al., 2014).
Therefore, less PA could be one of the reasons that
PA was unrelated to AP in the female students.
Also, we found that the AP of male students was
significantly better than their female counterparts.
These findings showed that male students who
were involved in more PA had better AP than their
female counterparts who were involved in less PA.
Thus, our results showed a plausible evidence of
the involvement of PA in the improvement of AP.
However, no definitive causation was established
by our study and different socioeconomic variables
must be considered before implying any causality.

Overall, our results showed that male students
who were involved in higher physical activity also
had a better academic performance. However,
our study didn’t take into account the effects
of socioeconomic variables and psychometric
variables that might have influenced our results.
Having said that, our findings support, encourage
and highlight the important role that PA may play
in the AP of students in Nepal.

CONCLUSIONS

Physical activity forms a significant part of
modern day life, regardless of age and gender. It is

even more important for the well-being of the young
population, not only for improving health, but also
for ensuring an effective education. Our study
found that females were physically less active than
the males in the study population. Male students
who were physically active than female students
showed positive correlation between physical
activity and academic performance, whereas no
such correlation was seen in the female students.
However, various socioeconomic variables need to
be analyzed further before implying the causality.

Future Perspectives. This is the first study
analyzing an association between physical
activity levels and academic performance in
Nepalese students. In Nepal, where studying is
heavily prioritized over extracurricular activities,
specifically sports, we hope that the results of this
study will help open up a debate regarding the role
and necessity of physical activity in school and
students’ overall academic performance.
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