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Physical activity and academic achievement
among the medical students: A cross-sectional
study

ABDULMAJEED AL-DREES, HAMZA ABDULGHANI, MOHAMMAD IRSHAD, ABDULSALAM ALl BAQAYS,
ABDULAZIZ ALI AL-ZHRANI, SULAIMAN ABDULLAH ALSHAMMARI & NORAH IBRAHIM ALTURKI

King Saud University, Saudi Arabia

Abstract

Aims: To explore physical activity (PA) habits among the medical students and examine the correlation with their grade point
average (GPA) achievement at College of Medicine, King Saud University, Riyadh, Saudi Arabia.

Methods: A cross-sectional study was conducted among the medical students (72=409), during the academic year 2012-2013.
Students’ physical activity habits were self-reported. GPA, body mass index (BMD and body fat percent (BF%) were collected and
analyzed with SPSS software.

Results: Out of 409 students, 193 (47.2%) students reported being physically active. Our result showed a significant positive
association between students’ PA habits and high-GPA achievement (x*=10.65, p=0.001). The greatest odds ratio of high GPA
was found among the fourth year students (OR=3.08, CI: 1.15-8.28, p=0.025) and fifth year students (OR=5.07, CI: 1.48-17.31,
p=0.010). In addition, significant association was found between the normal BMI and high-GPA achievers (x*=8.30; p=0.016).
However, no statistically, significant association was found between BF% and GPA.

Conclusions: The present study showed a positive associations was found between PA habits and high academic achievement.
In addition, positive association was found between PA, obese students and GPA achievement. Therefore, there is a need for the
establishment of physical activity education and public health programs to promote importance of PA in Saudi population.

Introduction Practice points

Physical activity (PA) is defined as any bodily movement, e The medical students who had physically active habits
produced by skeletal muscles, which results in an energy were high academic achievers.

expenditure above basal level (Ainsworth et al. 2000). In e The GPA was decreased from normal weight to obese
addition, PA is a complex behavior commonly described by students in the study population.

four different dimensions, including frequency, duration, e The obese students who had high-GPA were physic-
intensity and different types (Warren et al. 2010). World ally active.

health organization (WHO) recommend at least 150 minutes of e The high-GPA achievers who had perform physical

moderate exercise or 75 minutes of vigorous exercise on a activity at least 30 minutes/day for 5 days in a week.

weekly basis (WHO 2011). However, exercise is not a

synonymous with PA (Howley 2001).

Observational and clinical studies reported that the increase Two most common obstacles which may prevent PA in
in PA level have protective role against chronic diseases and Saudi population are hot weather during most of the year
ranging between 37° and 48°C and lack of PA facilities. The

hot weather in Saudi Arabia, especially in the central region

helped in the improvement of cognitive function (Ignarro et al.
2007; Warren et al. 2010). However, decrease in PA level can

affect normal body physiology leading to poor health and restricts outdoor activities like walking, cycling and jogging. In

increasing the likelihood for an early onset of chronic disease
(Booth et al. 2008; Durstine et al. 2013). Lack or decrease in PA
was reported in Saudi population especially in females (Khalaf
et al. 2013). Moreover, a local study reported physical
inactivity among Saudi adults and children ranging between
43% and 99% (Al-Hazzaa 2004). Furthermore, 41% of physical
inactivity was reported among medical students at King Faisal
University, Saudi Arabia (El-Gilany & El-Masry 2011).

addition, there are lack of appropriate social culture, afford-
able PA facilities and outdoor spaces for activities like parks
and sport clubs, especially for women (Benjamin & Donnelly
2013). Therefore, physical inactivity is a major risk factor for
obesity that predispose Saudi population to major health
problems (Al-Nozha et al. 2007; Al-Shehri et al. 2013).
Students’ academic achievement is affected by many
factors, including motivation, physical and emotional well
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being (Bye et al. 2007). Moreover, high levels of stress in
medical students may have a negative impact on cognitive
functioning and learning (Abdulghani et al. 2011; 2014a),
which could be reflected by their low academic achievement.
However, there is an increasing body of evidence showing the
benefits of PA in improving the cognition and students’
learning abilities (Hillman et al. 2008; Sallis 2010). Students’
involvement in PA have been shown to improve self-concept,
improve cognition, induces arousal, reduces boredom,
reduces stress, stabilizes mood, improves sleep, increases
attention span and concentration (Coe et al. 2006; Biddle &
Asare 2011). In addition, psychological and physiological
mechanisms have been introduced as a key player to explain
the association between PA and academic achievement
(Angevaren et al. 2008; Lees & Hopkins 2013; Ardoy et al.
2014). It has been reported that the brain is activated during PA
by increasing brain-derived neurotrophic factors, increasing
volume of hippocampus and increasing brain cortical blood
flow, which may stimulate learning, increase intelligence and
reasoning ability (Davis et al. 2011; Erickson et al. 2011).
Therefore, PA interventions are used as a potential mediator of
behavioral change including self-efficacy, enjoyment, attitudes,
behavioral capability, intentions, outcome expectancies, social
support and self-concept (Eather et al. 2013).

Today medical students will be tomorrow physicians,
where they can play a major role in public health awareness
about importance of PA. Frank et al. (2008) did a survey on
medical students in USA and found positive correlation
between medical students’ PA habits and counseling patients
about importance of PA. Therefore, medical students’ percep-
tion about the benefit of PA will be useful in motivating
patients, increasing awareness and disease prevention in their
future clinical practice (Stanford et al. 2012).

An extensive electronic search did not reveal any local
study which investigated such important issues. Therefore, the
aim of this study was to assess the habits of PA among medical
students and to examine the correlation of academic achieve-
ment, PA, BMI and body fat percentage (BF%) in medical
students.

Methods
Study subjects

The study was conducted during the academic year
2012-2013, at the College of Medicine, KSU, Riyadh, KSA.
All male and female medical students were invited to
participate in the study. The sample size was calculated
based on the pilot study, which was carried out on 15 medical
students who were representative for the targeted population
of the study. The prevalence of the physical activity (PA) was
estimated to be nine students out of 15 (9/15) in this
population. The sample size of 369 students was calculated
at 95% level of significance and 5% allowable error.

Data collection method

The study followed a cross-sectional design. A self-admini-
strated questionnaire was developed after an extensive litera-
ture review. The first part of the questionnaire gathered

information about gender, age, academic year and grade point
average (GPA). The second part of the questionnaire con-
tained information about the types of PA (walking, jogging,
football playing, swimming and weight lifting), frequency
(one-seven days/week), duration (<30 minutes, 30-60 min-
utes and >060 minutes) and motivating factors. A nonrandom,
convenient sampling technique was employed to collect the
data to improve the response and get target number of
students. The participants answered the questions by ticking
the appropriate choices or adding more items to the list.

The body composition of the participants was assessed
using the “body composition analyzer machine according to
the company instructions (Biospace, Korea). Participants’
anonymity was assured by assigning a code number to each
student and cross-matched with his/her body composition
analyzer results and GPA.

Body mass index (BMD was calculated as the weight in
kilograms divided by the square of height in meters and
categorized as normal weight (18.5-24.9 kg/m?), overweight
(25.0—29.9kg/m2) and obese (SO.Okg/m2 or more) (WHO,
2011). Body fat percentage (BF%) was categorized taking into
consideration the participants’ age and gender and classified as
normal fat percentage (BF% =8-19.9) and high-fat percentage
(BF% = >20) (Gallagher et al. 2000).

The students’ GPA was taken as students’ academic
achievement indicator. The students were categorized as
high academic achievers if their GPA scores were >85% and
low achiever if their GPA scores were <85% based on a local
study findings (Abdulghani et al. 2014b).

Statistical analysis

The collected data were entered in Excel 2007 (Microsoft
office) and analyzed using the SPSS program (version 21; IBM
Corporation, Armonk, NY). The descriptive statistics (mean,
standard deviation and percentages) were used for summariz-
ing the study outcome variables. Pearson’s chi-square test and
odds ratios (OR) with 95% confidence intervals (CI) were used
for observing and quantifying the association between phys-
ically active and inactive participants.

Ethical approval

All participants were informed about the objectives of the
study, the questionnaire information items were explained,
and participants’ anonymity was assured by assigning each
student with a code number for the purpose of the analysis
only. The study was approved by IRB of the Research Centre,
College of Medicine, King Saud University.

Results

A total of 409 students participated in this study, among them,
205 (50.1%) were male and 204(49.9%) were female students.
The basic characteristics of the students are presented in the
Table 1.

Out of 409 students, 193(47.2%) reported being physically
active. The male students were significantly involved more in
PA 101 (49.3%) than the female 92(45.1%) (OR=1.18, CI:
0.80-1.74). The BMI of the participants showed that
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253(61.9%) of students were normal weight, 97(23.7%) were
overweight and 59(14.4%) were obese. Out of 409 students,
222 (54.3%) had excess BF%, among them 105(47.3%) were
male and 117 (52.7%) were female students. The BF% of the
students was significantly correlated with the BMI (x*= 36.97;
p=0.001).

Our result showed a significant positive association
between PA and high-GPA achiever (X2:10.65, p»=0.001)
(Table 2). The greatest odds ratio of high-GPA was found
among the fourth year students (OR=3.08, CI: 1.15-8.28,
»=0.025) and fifth year students (OR=5.07, CL: 1.48-17.31,
p=0.010) (Table 3). In addition, significant association was
found between the normal-BMI and high-GPA achiever
(x*=8.30; p=0.016). However, no significant association
was found between BF% and GPA achiever ()(2 test p=10.413)
(Table 4). Furthermore, significant positive association was
found between high-GPA achiever who performed PA at least
30 minutes/day for 5 days in a week (p=0.001) (Table 5).

Table 1. The characteristics of the participants.

Characteristic Range Mean 4+ SD*
Age (years) 18-25 21.33+1.52
Height (cm) 145-194 166.92 £9.29
Weight (Kg) 38-168 69.49 +£19.67
BMI (Kg/m?) 15-56.9 24.68 +5.45
Body fat (%) 2.4-50.6 27.15+8.8

*Standard deviation.

Multivariate logistic regression analysis of academic per-
formance in relation to PA, after adjusting for the covariate
variables (academic year, gender, BMI, BF% and duration of
PA) showed a significant association between high achievers
and PA (p=0.002, Adjusted OR = 1.95; CI: 1.28-2.95).

The most selected PA modality was walking (135, 69.9%)
and least selected PA modality was swimming (35, 18.1%) as
shown in the Table 6. The major motivating factors for PA
performance were mood improvement (119, 61.7%), followed
by staying in shape (115, 59.6%). However, the major
obstacles preventing the students from PA were laziness 112
(51.9%), lack of time 94 (43.5%), studying 84 (38.9%), lack of
interest 9 (4.2%), and other factors 18(8.3%) (Table 6).

Discussion

To the best of our knowledge, this is the first Saudi Arabian
study that endeavored to look into the medical students’ PA
habits and GPA. The result showed that 47.2% of the students
reported PA habits, which is lower than the PA habits (61%) in
USA medical student (Frank et al. 2008). Moreover, it was
reported that PA habits are brought with the medical students
rather than established during medical school (Konen &
Fromm 1992), which raise the need for promoting PA habits
among population. In addition, the results showed that PA was
positively associated with high academic achievement. These
findings are consistent with previous studies, which
reported positive associations between PA and academic
achievement (Edwards et al. 2011; Donnelly et al. 2013;

Table 2. Academic achievement versus physical activity (PA).

Physical Participants High GPA

Subjects activity n (%) achievers n (%)
Male Yes 101(49.3) 70(69.3)
No 104(50.7) 58(55.8)
Female Yes 92(45.1) 69(75.0)
No 112(54.9) 61(54.5)
Total Yes 193(47.2) 139(72.0)
No 216(52.8) 119(55.1)

Low GPA
achievers n (%) Odd ratio Cl* (95%) p
31(30.7) 1.79 1.01-3.18 0.046
46(44.2) 1
23(25.0) 2.50 1.37-4.57 0.003
51(45.5) 1
54(28.0) 2.09 1.39-3.17 0.001
97(45.0) 1

*Confidence interval.

Table 3. Academic achievement among various academic year students.

Physical Participants High GPA
Academic years activity n (%) achievers n (%)
First Yes 41 (50.0) 40 (97.6)
No 41 (50.0) 37 (90.2)
Second Yes 41(51.3) 38 (92.7)
No 39 (48.7) 32 (82.1)
Third Yes 44 (46.3) 29 (65.9)
No 51 (563.7) 30 (58.8)
Fourth Yes 29 (40.8) 19 (65.5)
No 42 (59.2) 16 (38.1)
Fifth Yes 38 (46.9) 13 (34.2)
No 43 (53.1) 4(9.3)

Low GPA
achievers n (%) Odd ratio Cl* (95%) p

1(2.4) 4.32 0.46-40.47 0.119
4(9.8) 1
3(7.3) 2.77 0.66-11.60 0.168
7 (17.9) 1

15 (34.1) 1.35 0.568-3.12 0.478

21 (41.2) 1

10 (34.5) 3.08 1.15-8.28 0.025

26 (61.9) 1

25 (65.8) 5.07 1.48-17.31 0.010

39 (90.7) 1

*Confidence interval.
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Table 4. Academic achievement vs BMI and body fat (BF, %).

Participants High GPA

Subjects BM1 n (%) achievers n (%)
Male Normal weight 96 (46.8) 66 (68.8)
Overweight 63 (30.7) 38 (60.3)
Obese 46 (22.4) 24 (52.2)
Female Normal weight 157 (77.0) 106 (67.5)
Overweight 34 (16.7) 19 (65.9)
Obese 13 (6.3) 5(38.5)
Total Normal weight 253 (61.9) 172 (68.0)
Overweight 97 (23.7) 57 (58.8)
Obese 59 (14.4) 29 (49.2)
Male Normal BF 100 (48.8) 65 (65.0)
Excess BF 105 (51.2) 63 (60.0)
Female Normal BF 87 (42.6) 57 (65.5)
Excess BF 117 (57.4) 73 (62.4)
Total Normal BF 187 (45.7) 122 (65.2)
Excess BF 222 (54.3) 136 (61.3)

Low GPA
achievers n(%) Odd ratio Cl* (95%) p
30 (31.3) 2.01 0.98-4.15 0.05
25 (39.7) 1.39 0.64-3.00 0.39
22 (47.8) 1
51 (32.5) 3.32 1.03-10.67 0.043
15 (44.1) 2.03 0.54-7.49 0.289
8 (61.5) 1
81 (32.0) 2.19 1.23-3.90 0.007
40 (41.2) 1.47 0.77-2.82 0.243
30 (50.8) 1
35 (35.0) 1.24 0.70-2.18 0.46
42 (40.0) 1
30 (34.5) 1.14 0.64-2.04 0.646
44 (37.6) 1
65 (34.8) 1.18 0.79-1.78 0.406
86 (38.7) 1

*Confidence interval

Table 5. Academic achievement with respect to duration of physical activity.

Duration Participants High GPA Low GPA

(min/day) n (%) achievers n (%) achievers n (%) Odd ratio Cl* (95%) p
>60 47 (11.5) 35 (74.5) 12 (25.5) 2.37 1.17-4.82 0.016
>30-60 87 (21.3) 60 (69.0) 27 (31.0) 1.81 1.06-3.07 0.027
30 59 (14.4) 48 (81.4) 11 (18.6) 3.56 1.75-7.22 0.001
0 216 (52.8) 119 (55.1) 97 (44.9) 1

*Confidence interval.

Table 6. Exercise modalities, motivation and

obstacles are perceived by study population.

*Exercise modalities (N = 193) n (%)
Walking 135 (69.9)
Jogging 94 (48.7)
Weight lifting 59 (30.6)
Football playing 56 (29.0)
Swimming 35 (18.1)
Others 52 (26.9)

*Motivation factors (N =193) n (%)
To stay in shape 115 (59.6)
To improve mood 119 (61.7)
Body building 112 (568.0)
To reduce stress 82 (42.5)

*Obstacles factors (N =216) n (%)
Laziness 112 (51.9)
Lack of time 94 (43.5)
Studying 84 (38.9)
No interest 18 (8.9
Others 9 (4.2

*Categories are not mutually exclusive.

Kantomaa et al. 2013). In the present study, significant
association was found between high-GPA and performing
PA at least 30 minutes/day for 5 days a week. However, it was
reported that the students performing PA for 30 minutes/day
for 3 days a week obtained high GPA than the physically
inactive students (Reed et al. 2010). In addition, it was reported
that the vigorous PA for 20 minutes/day for at least 3 days/

week was significantly correlated with better academic
performance as compared to moderate PA for 30 minutes/
day at least 5 days/week (Coe et al. 2000).

The present study results showed significant association
between BMI and GPA; therefore, most of the high achievers
were normal-weight students. This finding is consistent with
the previous studies that reported overweight and obesity
students to have low academic performance (London &
Castrechini 2011; Barrigas & Fragoso 2012; Heshmat et al.
2014). In addition, previous reports showed a positive link
between increased BMI and high-fat mass and deficits of
cognitive function in preadolescent children (Kamijo et al.
2012). However, our result was inconsistent with few studies
which did not find a significant correlation of obesity and low
academic achievement (Chen et al. 2012; LeBlanc et al. 2012).
Moreover, researchers have shown that a high fatty diet
decreases hippocampal brain-derived neurotrophic factor
levels and affect hippocampus-dependent cognitive functions
(Molteni et al. 2004; Tozuka et al. 2010). Therefore, weight loss
was associated with significant improvements in cognitive
function (Siervo et al. 2012). Furthermore, it has been reported
that aerobic exercise increased gray and white matter volume
in older adults, which helped to enhance central nervous
system (CNS) health and cognitive function (Colcombe et al.
20006). Similarly, it has been reported that hippocampal and
medial temporal lobe volume was increased in physically fit
older adults with improvements in memory (Erickson et al.
201D).
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This study documented that walking is the preferred PA
modality among Saudi medical students. Similarly, it was
reported in a local study that the participants preferred walking
as the best modality of PA (Taha 2008; Al-Eisa & Al-Sobayel
2012). In addition, a systematic review reported that walking is
a well-accepted mode of PA in the population (Hillsdon &
Thorogood 1996).

This study explored the obstacles that could prevent
medical students from being physically active. The major
obstacles reported by the participants were lack of time as an
external barrier and laziness as an internal barrier. Similarly, a
report from India showed that physical inactivity among
medical students was due to laziness and lack of time (Rao
et al. 2012). In addition, a local study from the Al-Hassa
Medical College (KSA) reported time limitation due to a busy
study schedule as the major barrier to perform PA (El-Gilany &
El-Masry 2011). Furthermore, it was reported that the internal
barriers leading to physical inactivity will increased the risk of
adopting sedentary behavior (Tammelin et al. 2003). Self-
motivation was reported to add enjoyment in doing PA and to
increase the chance of participating in future PA (Shen et al.
2007). The major motivating factors for students to perform PA
were found to be mood improvement and staying in shape. A
previous local study also reported motivating factors to be
to stay in shape and for psychological well-being (El-Gilany &
El-Masry, 2011).

Few previous studies suggested that the peer social
support, helpful relationships, encouragement and educational
environment promote high PA levels (Eather et al. 2011; Frank
et al. 2008). In addition, our results showed the beneficial
effects of PA on the students’ academic achievement in a Saudi
medical school. Therefore, we recommend that the medical
students need to adapt a healthy PA habits, which will
positively reflect on their health and academic achievement. In
addition, medical schools could encourage healthy PA habits
among students by including such topic in their curricula and
providing necessary facilities within the schools.

Limitation of the study

The current study is cross-sectional based on a convenient
sampling method and the self-reported data of PA. In addition,
the results are limited to one institution and a small population
sample, although, we have reached the calculated sample size.
Other future studies may be needed to prove or disapprove
our results.

Conclusion

The present study found positive associations between PA and
academic achievement among the medical students. In add-
ition, a negative association was found between obesity with
inactivity and academic achievement. The present study results
provide evidence that supports the need for establishment of
educational and public health programs to promote import-
ance of healthy PA habits for improving health and academic
achievement.
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