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Abstract 

Physical activity is known to decrease stress and imp-

rove academic performance (cognitive skills, attitudes 

and academic scores) in students as it increases the 

blood flow to the brain thereby increasing oxygenation 

of the neuronal tissues. This is specially applied in the 

students of medical universities where higher stress 

levels are recorded. 

Objective:  To determine the role of internet suppor-

ted physical activity in academic performance of 

medical students. The study design is Quasi Experi-

mental Study conducted in a Medical University, 

Lahore for 6 months. 

Methods:  A total of 100 students (age 18 – 25) were 

enrolled. Data were collected through pre-tested 

questionnaires and analyzed by frequency tables, cross 

tabulations and paired sample t-tests through SPSS 

version 16. 

Results:  After the intervention was carried out, 91% 
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of the students had noticed significant increases in 

their physical energy levels and stress levels were red-

uced in 79% of the students. A total of 52% of stu-

dents lost their weight after the intervention out of 

which 44% had also claimed a decrease in their stress 

levels. Academic Performance of students was deter-

mined by the following factors; Cognitive skills and 

attitudes, which further included attention span(an 

increase of 62% was seen), memory (improvement 

was seen in 62% of the students) and grasp on con-

cepts (which was increased in 77%), Class room beha-

viors such as class attendance (increase was seen in 

59% of the students) and Academic scores (improve-

ment was not significant (p = .612) and increase was 

seen only in 43% of students of which 23 were female 

and 20 were male students). However, the physical 

activity and academic performance was statistically in 

significant (p = 0.612). 

Conclusion:  The physical activity and academic per-

formance was not found to be significant. In addition, 

physical activity was found to decrease stress levels 

and this decrease in stress was positively related to 

weight loss in these students. 

Key Words:  Internet supported physical activity, aca-

demic performance, medical students. 

 
Introduction 

Physical activity/exercise is defined as any movement 

by skeletal muscles that results in energy consump-

tion.1 It enhances the functioning of musculoskeletal 

and cardiovascular systems in addition to improving 

weight control, bone and muscle strength.2 The World 

Health Organization (WHO) recommends 30 minutes 

of moderate intensity activity on 5 days of the week to 
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receive health benefits and reduce the risk of non-com-

municable diseases including cardiovascular disease, 

diabetes mellitus and cancer.3 Further, PA was rece-

ntly found to improve cognitive and memory functions 

as it increases the blood flow to the brain thereby incr-

easing oxygenation of the neuronal tissues. These 

results led us to consider that regular PA might imp-

rove the academic performance of students.2 There are 

several categories of factors that fall under academic 

performance in the literature. The Centers for Disease 

Control and Prevention (CDC) divided academic per-

formance into three categories: cognitive skills (attent-

ion, memory etc.) and attitudes, academic behaviors, 

and academic achievement (GPA, class test scores 

etc.).4 Numerous means are being utilized to enhance 

the awareness regarding physical activity in people in 

order to assess its influence on academic performance. 

Lately computer tailored interventions top the chart. 

Computer tailored interventions are web-based inter-

ventions which means that people can use internet to 

seek advice. These interventions are inexpensive, con-

venient and accessible at any time and location.5 By 

using Internet-based technology for the purpose of 

promoting physical activity, we can potentially reach 

greater number of people in addition to full time 

access to intervention materials and the capacity to 

instantaneously deliver intervention messages to parti-

cipants without the technical difficulties of print or 

telephone-delivered interventions.6 

 Many studies were held to determine the relation-

ship between physical activity and academic perfor-

mance. However, main focus of these studies was on 

the school going children and adolescents. An analysis 

of the relevant data from the KYRBWS-V concluded 

that vigorous PA was positively correlated with aca-

demic performance in the case of boys, and moderate 

PA was positively correlated with academic perfor-

mance in both boys and girls.2 A study conducted in 

Iceland found a very weak positive correlation bet-

ween self-reported PA and self-reported grades.7 Two 

similar studies conducted in USA found a positive 

relationship between PA and academic achievement.8,9 

Another research conducted in California, USA con-

cluded that there was a consistent, positive and signifi-

cant association between fitness scores and academic 

scores.10 Dwyer t et al. from Australia concluded that 

there was a positive association between cardiovas-

cular fitness and academic achievement in children.11 

The results of a study in Illinois USA suggested that 

there was a greater allocation of attention and working 

memory in high fit children.12 Limited number of 

researches was conducted on medical students in this 

regard. Two cross sectional studies conducted in Saudi 

Arabia and UAE concluded that there was positive 

correlation between physical activity and academic 

performance of medical students.13,14 A number of 

researches also concluded the opposite of above men-

tioned results. A research conducted in Canada sug-

gested that there was a weak negative relationship bet-

ween PA and academic achievement.15 A research 

conducted in Tennessee USA found a significant nega-

tive correlation between PA and academic perfor-

mance in girls but not in boys.16 A study conducted in 

Hong Kong, China concluded that PA was not associ-

ated with academic achievement in either boys or 

girls.17 A study done in Michigan concluded that aca-

demic achievement was not affected by one semester 

of increased physical education and physical activity.18 

 We intend to carry out a study on a group of medi-

cal students. The purpose of our study is to determine 

whether internet supported participation and mainte-

nance of physical activity makes medical students 

erudite or not. 

 
Methods 

A quasi experimental study was carried out at King 

Edward Medical University, Lahore among the stu-

dents of MBBS (aged 18-25). Non probability sampl-

ing was used to enroll these students into the study. 

Second generation computer intervention i.e. Email 

was used through which information regarding phy-

sical activity to be performed in a week as specified by 

World Health Organization (i.e. 150 minutes of mode-

rate-intensity aerobic physical activity or at least 75 

minutes of vigorous-intensity aerobic physical activity 

throughout the week) was delivered 5 times a week to 

the participant. Reminders to all the participants were 

sent once a week and regular feedback was taken for 

six months. Academic achievement, being a compo-

nent of academic performance, was evaluated through 

a questionnaire which assessed the changes in percen-

tages in the current evaluation procedures being used 

in university settings i.e. Class tests (pre intervention 

and post intervention test results). Changes in cogni-

tive abilities such as memory and attention, general 

attitude and behavior were also assessed through this 

questionnaire. The data we acquired was then statisti-

cally analyzed by frequency tables, cross tabulations 

and paired sample t-tests using SPSS version 16 and 

the results compiled. 
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Results 

A total of 100 students (age group 18 to 25) were en-

rolled in this study. 50% of them were males and 50% 

were females. According to the answers given by the 

students through the questionnaire, a number of con-

clusions were drawn. 98% of all the students were 

keen on maintaining their fitness and 99% of students 

were already aware of advantages of exercising regu-

larly. 53% of the total number of students had incorpo-

rated sports into their daily life routines whereas the 

rest 47% had not. Motivation was found to be a signi-

ficant driving force among medical students as 91% of 

them claimed that they would exercise regularly if 

motivated enough and 78% of the students found out 

that their physical activity levels had increased signi-

ficantly as compared to the previous years. 57% did 

not find such activities limited by time constrains. 

 After the said intervention was carried out, 91% of 

the students had noticed significant increases in their 

physical energy levels. Stress levels were reduced in 

79% of the students. A total of 52% of students lost 

their weight after the intervention out of which 44% 

had also claimed a decrease in their stress levels as 

stated previously. This showed a positive correlation 

between stress reduction and weight loss (see fig. 

below) (Fig 1). 

 

 
 

Fig. 1: 

 
Academic Performance of students included: 

- Cognitive skills and attitudes which further inclu-

ded attention span (an increase of 62% was seen), 

memory (improvement was seen in 62% of the 

students) and grasp on concepts (which was incre-

ased in 77%). 

- Class room behaviors which included class atten-

dance (increase was seen in 59% of the students). 

- Academic scores/achievement (improvement was 

seen in 43% of students of which 23 were female 

and 20 were male students), p value is .612 (Fig 

2). 

 

 
 

Fig. 2: 

 
Table 1: Pre Intervention test Result, in Frequency and 

Percentages. 
 

Class Test Percentages Frequency Percentage  

  0 – 20 1 1.0 

21 – 40 15 15.0 

41 – 50 13 13.0 

51 – 60 17 17.0 

61 – 70 20 20.0 

71 – 80 23 23.0 

81 – 90 9 9.0 

91 – 100 2 2.0 

Total 100 100 

 
Discussion 

Many studies were held to determine the relationship 

between physical activity and academic performance. 

However, main focus of these studies was on the 

school going children and adolescents as stated pre-

viously. To the best of our knowledge this is the first 

Pakistani experimental study that endeavored to look 

into the effects of internet supported physical activity 
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on academic performance of medical students. In our 

research 43% of students (aged 18 to 25) showed 

improvement in their academic scores with moderate 

intensity PA and 57% students did not (p = .612). Due 

to lack of relevant data on university age students in 

general and for medical students in specific, it was 

hard to compare our results with other student populat-

ions. Only two similar studies, that were cross sect-

ional and non-experimental, specifically on medical 

students were conducted in Saudi Arabia and UAE and 

they showed a significant positive correlation between 

self reported PA levels and GPAs.13,14 Moreover, a 

meta-analysis conducted by US department of health 

concluded that there was 52% positive correlation and 

46% neutral correlation between extracurricular PA 

and academic scores.4 On the contrary, our results 

Table 2:  Post Intervention Test Results. 
 

Class Test Percentages Frequency Percentage 

  0 – 20 1 1.0 

21 – 40 8 8.0 

41 – 50 14 14.0 

51 – 60 17 17.0 

61 – 70 28 28.0 

71 – 80 28 28.0 

81 – 90 4 4.0 

91 – 100 0 0.0 

Total 100 100.0 
 

 
Table 3:  Results of Paired Sample t-tests Between Pre and Post Interventional Test Results are as Follows. 
 

 

Paired Differences 

t df P-value Mean      Std.           Std.  

Deviation   Error Mean 

95% Confidence 

Interval of the Diff. 

Lower Upper 

Pre intervention 

academic performance 

of medical students - 

Post Intervention 

academic performance 

of medical students 

-.080 1.574 .157 -.392 .232 -.508 99 0.612 

 
were not in consistence with all the researches carried 

out in this context. Physical activity level was quite an 

independent entity according to a research carried out 

in Hong Kong, China.17 According to Coe et al. acade-

mic scores were not affected by one semester of incre-

ased physical education and activity18 as was also 

demonstrated by our research (p = .612). Dwyer et al. 

conducted a study in South Australia and found no 

significant differences in academic performance.19 

Another study conducted by Tremblay et al. stated that 

there was a weak negative relationship between acade-

mic achievement and physical activity.15 Increase in 

academic scores, after the said intervention, was seen 

in 43% of students out of which 23% were females 

and 20% were males. These results were in consis-

tence with a research conducted by California Depart-

ment of Education which stated that even though there 

were minor differences in scores (females scored bet-

ter than males), the overall relationship between phy-

sical fitness and academic achievement was homoge-

nous across gender.10 Dwyer et al. and Pate et al. 

based their studies on school children and adolescents 

and could not find a considerable gender difference in 

their academic score improvement.10,20 A number of 

researches were also inconsistent with our research 

results. Eveland-Sayers et al. found the relationship 

between 1-mile run and language and mathematics 

scores to be inverse in female students (3rd – 5th 

grades) whereas male students did not show the same 

results.16 A research conducted on Korean adolescent 

students was of view that vigorous Physical activity 

was related positively with academic performance in 

case of boys whereas moderate levels of physical 

activity were positively related with academic perfor-

mance in girls and boys both.2 Cognitive skills and 

attributes include attention span, memory and a quick 

grasp on concepts. In our research, 62% of students 

reported to have seen a positive change in their 
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memory and attention span after the intervention whi-

ch was in accordance with the meta-analysis of 134 

studies done by Etnier et al. that showed positive 

effect of physical activity on cognitive functions. The 

studies included memory, perceptual skills, IQ and 

tests for other entities. A significantly positive result 

was seen for all entities including memory.21 Another 

meta-analysis of 15 researches conducted in China, 

Canada, USA, Europe and Singapore by Sofi et al. 

proved the relation between physical activity and 

protection against a decline in cognitive functions that 

included attention span, memory, and others. 38% par-

ticipants who did high levels of physical activity had 

lesser decline and 35% of the individuals showed a 

positive relation between protection of cognition and 

physical activity.22 A meta-analysis of 16 researches 

by Sibley and Etnier showed positive correlation of 

physical activity and perceptual skills.23 In our rese-

arch, the percentage of participants who reported to 

have a better grasp of concepts after the intervention 

came out to be 77%. Although our research set out to 

see the effects of PA on academic performance, 79% 

students agreed that PA also reduced stress levels in 

them. In a research conducted by Canadian Medical 

Association, routine physical activity was found to be 

strongly associated with decreased stress, anxiety and 

depression, the overall psychological well-being of a 

person.24 However, according to Physical Activity and 

Mental Health, a report released by the U.S depart-

ment of Health and Human Services, mental health 

benefits associated with PA, such as overall well-being 

of a person, reduction in tension and confusion, per-

ceived stress and anxiety, may or may not be seen in 

participants with no prior mental disorders.25 More-

over, PA provides a wide range of health benefits, 

including weight loss, as documented by 52% of stu-

dents who lost their weight by the end of our intervent-

ion. According to one study, PA may slightly reduce 

the weight of the participant but no significant weight 

loss can occur unless workout intensity is increased 

above the recommended levels.26 WHO’s work on this 

subject suggests that PA done regularly not only leads 

to decreased risk for Non-communicable diseases, like 

hypertension, diabetes, colon cancer, etc. but also is an 

essential determinant of energy expenditure, making 

PA a key factor for energy balance and weight con-

trol.27 A research comparing the effect of Standard 

Behavior Therapy to higher PA on weight loss, postu-

lated that PA is more effective in maintaining weight 

rather than weight loss.28 Many studies suggest that 

changes in weight due to stress vary from person to 

person depending on how the respond to stressful 

situations. Like in the intervention we conducted, 44% 

of the students who had claimed a decrease in stress 

levels were also the ones who had experienced weight 

loss after the intervention. The International journal of 

obesity conducted a research correlating work stress 

with weight change and concluded that stress has bidi-

rectional effects on BMI and weight.29 

 
Conclusion 

The physical activity and academic performance was 

found statistically insignificant among the medical 

students. In addition, physical activity was found to 

decrease stress levels and this decrease in stress was 

positively related to weight loss in these students. 

 
References 

1. Caspersen CJ, Powell KE, Christenson GM. Physical 

activity, exercise, and physical fitness: definitions and 

distinctions for health-related research. Public Health 

Rep. 1985; 100 (2): 126-131. 

2. So WY. Association between physical activity and aca-

demic performance in Korean adolescent students. 

BMC Public Health. 2012; 12: 258. 

3. World Health Organization. Global strategy on Diet, 

physical activity and health. Switzerland: World Health 

Organization; 2016. 

4. Centres for Disease Control and Prevention. The associ-

ation between school based physical activity, including 

PE and academic performance. Atlanta: Centres of Dis-

ease Control and Prevention; 2010. 

5. Norman GJ, Zabinksi MF, Adams MA, Rosenberg DE, 

Yaroch AL, Atienza AA. A Review of eHealth Inter-

ventions for Physical Activity and Dietary Behavior 

Change. Am J Prev Med. 2007; 33 (4): 336-345. 

6. Marcus BH, Nigg CR, Riebe D, Forsyth LH. Interactive 

communication strategies: implications for population-

based physical-activity promotion. Am J Prev Med. 

2000; 19: 121-126. 

7. Sigfusdottir DI, Kristjansson AL, Allegrante JP. Health 

behaviour and academic achievement in Icelandic sch-

ool children. Health Educ Res. 2007; 22 (1): 70-80. 

8. Carlson SA, Fulton JE, Lee SM, Maynard M, Brown 

DR, Kohl HW, et al. Physical education and academic 

achievement in elementary school: data from the Early 

Childhood Longitudinal Study. Am J Public Health. 

2008; 98 (4): 721-727. 

9. Castelli DM, Hillman CH, Buck SM, Erwin HE. Phy-

sical fitness and academic achievement in third-and 

fifth-grade students. J Sport Exerc Psychol. 2007; 29: 

239-252. 



MUHAMMAD ARIF KHAN, SAIRA AFZAL, ZAINAB AHMED, et al 

72 ANNALS VOL 23,   ISSUE 1,   JAN. – MAR. 2017 

10. Grissom JB. Physical fitness and academic achieve-

ment. J Exerc Physiol online. 2005; 8 (1): 11-25. 

11. Dwyer T, Sallis JF, Blizzard L, Lazarus R, Dean K. 

Relation of academic performance to physical activity 

and fitness in children. Pediatr Exerc Sci. 2001; 13: 

225-237. 

12. Hillman CH, Castelli DM, Buck SM. Aerobic fitness 

and neurocognitive function in healthy preadolescent 

children. Med Sci Sports Exerc. 2005; 37 (11): 1967-

1975. 

13. Al-Dress A, Abdulghani H, Irshad M, Baqays AA, Al-

Zhrani AA, Al-shammari SA, et al. Physical activity 

and academic achievement among the medical students: 

A cross sectional study. Med Teach. 2016; 38 (1): 66-

72. 

14. Elmagd MA, Mossa AH, Sami MM, El-Marsafawy TS, 

Al-Jadaan O, Mudawi MS. The Impact of Physical 

Activity on the Academic Performance among Medical 

and Health Sciences Students: A Cross Sectional Study 

from RAKMHSU Ras Alkhaimah-UAE. Int J Phys 

Educ. 2015; 2 (1): 92-95. 

15. Tremblay MS, Imman JW, Willms JD. The relationship 

between physical activity, self-esteem and academic 

achievement in 12-year-old children. PediatrExerc Sci. 

2000; 12: 312-323. 

16. Eveland-Sayers BM, Farley RS, Fuller DK, Morgan 

DW, Caputo JL. Physical fitness and academic achieve-

ment in elementary school. J Phys Act Health. 2009; 6 

(1): 99-104. 

17. Yu CW, Chan S, Cheng F, Sung RYT, Hau K-T. Are 

physical activity and academic performance compati-

ble? Academic achievement, conduct, physical activity 

and self-esteem of Hong Kong Chinese primary school 

children. Educ Stud. 2006; 32 (4): 311-341. 

18. Coe DP, Pivarnik JM, Womack CJ, Reeves MJ, Malina 

RM. Effects of physical education and activity levels on 

academic achievement in children. Med Sci Sports 

Exerc. 2006; 38 (8): 1515-1520. 

19. Dwyer T, Coonan WE, Leitch DR, Hetzel BS, Baghurst 

RA. An investigation of the effects of daily physical 

activity on the health of primary school students in

South Australia. Int J Epidemiol. 1983; 12 (3): 308-313. 

20. Pate RR, Heath GW, Dowda M, Trost SG. Associations 

between physical activity and other health behaviors in 

a representative sample of US adolescents. Am J Publ 

Health. 1996; 86 (11): 1577-1581. 

21. Etnier J L, Salazar W, Landers D M, Petruzzello S J, 

Han M, Nowell P. The influence of physical fitness and 

exercise upon cognitive functioning: a meta-analysis. J 

Sport Exerc Psychol. 1997; 19 (3): 249-277. 

22. Sofi F, Valecchi D, Bacci D, Abbate R, Gensini GF, 

Casini A, Macchi C. Physical activity and risk of cogni-

tive decline: a meta-analysis of prospective studies. J 

Intern Med. 2011; 269: 107–117. 

23. Sibley BA, Etnier JL. The Relationship between Phy-

sical Activity and Cognition in Children: A Meta-Ana-

lysis. Pediatr Exerc Sci. 2003; 15 (3): 243-256. 

24. Warburton D, Nicol CW, Bredin S. Health benefits of 

physical activity: the evidence. CMAJ. 2006; 174 (6): 

801-9. 

25. Manley AF. Physical Activity and Health: A Report of 

the Surgeon General. Atlanta, Ga: U.S. Department of 

Health and Human Services, Centre for Disease Control 

and Prevention, National Centre for Chronic Disease 

Prevention and Health Promomtion, The President’s 

Council on Physical Fitness and Sports; 1996. 

26. Swift DL, Johannsen NM, Lavie CJ, Earnest CP, Chu-

rch TS. The Role of Exercise and Physical Activity in 

Weight Loss and Maintenance. Prog Cardiovasc Dis. 

2014; 56 (4): 441-447. 

27. World Health Organization. Global recommendations 

on physical activity for health. Switzerland: World Hea-

lth Organization; 2011. 

28. Jeffer RW, Wing RR, Sherwood NE, Tatte DF. Phy-

sical activity and Weight loss: does prescribing higher 

physical activity goals improve outcome? Am J Clin 

Nutr. 2003; 78: 684-9. 

29. Kivimaki M, Head J, Ferrie JE, Shipley MJ, Brunner E, 

Vahtera J, et al. Work stress, weight gain and weight 

loss: evidence for bidirectional effects of job strain on 

body mass index in the Whitehall II study. Int J Obes 

(Lond). 2006; 30: 982-987. 

 


