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BACKGROUND & OBJECTIVE: Smartphones have become an essential part of our life, serving multiple functions like 
messages, calls and navigation. Smartphone users will increase up to 7.5 billion by 2026. Overuse of smartphones not only 
causes time wastage and health hazards but also have effects on physical activity and academics. Evaluation of these effects 
was the need of time, so this study was conducted to assess duration of smartphone usage in undergraduate medical students, 
and their association with physical activity and academic performance was determined. 
METHODOLOGY: A cross-sectional survey among 384 undergraduates was conducted from April to August 2019 in 
Islamabad Medical and Dental College, Islamabad. Convenient sampling technique was done. Structured questionnaire 
containing socio-demographic information along with a smartphone addiction scale was used. IPAQ long form was also used 
to determine physical activity among the participants. Academic performance was determined through marks percentage 
obtained in Annual Professional examination. Data was collected and analyzed by using SPSS 21. Frequencies and 
percentages were calculated and tests of significance were applied.
RESULTS: It was observed that smartphone addiction was more pronounced in male participants 112(64.4%) than in females 
109(51.9%). Thus, more male participants were found overweight (16.6%) than females (13.8%). Excessive smartphone 
usage was found to be significantly associated with physical activity (p-value 0.03). However, excessive smartphone usage 
had insignificant association with academic performance (p-value=0.250). 
CONCLUSION: A strong association between excess smartphone usage with reduced physical activity was found. However, 
smartphone usage had no association with the academic performance of students. 
KEYWORDS: Smartphone, Physical activity, Academic performance, Medical students.

INTRODUCTION

In the current age of digital machinery, the rate of smartphone 
consumers has been increasing tremendously worldwide, 
and they have become part and parcel of our everyday life. 
The total number of smartphone users has increased from 
2.1 billion to 6.5 billion from 2016 to 2020 and will cross 7.5 
billion in 2026[1].  For most people, these gadgets are now 
their key source of communication and information. Along 
with text messages and call services, smartphones provide 
access to the internet, social media, e-mails, camera, video 

calls, e-shopping, navigation and entertainment[2].
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Because of these tempting functions, ease to use and 
pocket-friendly size; users are obsessed with looking at 
their smartphones without self-regulation[3]. A person 
scrolls his screen more than two hundred times per day[4]. 
Unregulated smartphone usage is linked to various problems 
in an individual, which led scholars to invent the term 
“Problematic Mobile Phone Use” (PMPU) to label the lack 
of ability to balance and control one's use of the smartphone, 
which is linked to undesirable outcomes in daily life[5].
This term was introduced in the middle of the twentieth 



607

century due to the burgeoning use of smartphones in 
constructive as well as destructive means. Problematic 
smartphone use is associated with higher intensity of internet 
use and obsession with games[6]. Various mental health 
problems related to the unwarranted use of smartphones 
have been recognized, including symptoms of depression, 
anxiety, and low self-respect[7]. Irrational use of smartphones 
is linked with negative outcomes, and smartphone addicts 
are more prone to physical and mental health issues, such 
as headaches, wrist problems, dry eyes, anxiety, depression, 
low self-esteem and sadness than traditional smartphone 
users[8]. The young generation is more prone to these 
adverse effects[9]. Greater use of smartphones has an inverse 
relationship with engaging in physical activity[10]. Most of 
the students do not participate in games, and this trend is 
continuously declining over time[11].
This is a fact that medical professionals follow a very busy 
study schedule along with heavy clinical duty hours[12]. 
They understand mental and physical adverse effects of 
smartphones on human body better than non-medical 
personnel but still, they overuse smartphones[13]. So, in order 
to get a better statistical view of these effects, we planned our 
study to assess smartphone usage in medical undergraduates 
and determined the association of smartphone usage with 
physical activity and academic performance.

METHODOLOGY

It was a cross-sectional study conducted over four months 
between April to August 2019 at Islamabad Medical and 
Dental College, Islamabad. The study population was 
medical undergraduates of 2nd, 3rd, 4th and final years. An 
approval letter (No.17/IMDC/IRB-2019) was received from 
the principal of the concerned private medical college in 
Islamabad. A convenience sampling technique was used. The 
sample size was calculated by using open epi calculator as 
384, taking prevalence as 50% at a 95% confidence interval. 
Medical university undergraduates who use smartphones 
and those who were willing to participate in the study were 
included. The exclusion criteria included students who were 
unwilling to participate and those who had a history of 
mental illness or emotional trauma (like death in a family) 
within the last year. Data was collected through structured 
questionnaires distributed among students by approaching 
them directly in the classrooms. A questionnaire consisting 
of three parts (socio-demographic and general profile, 
SAS-SV and IPAQ long form) was used. SAS-SV (Short 
Smartphone Addiction Scale) comprised ten- items, using 
a six-point Likert scale, with ten indicating the lowest 
score and 60 being the highest. As this scale was already 
being used and validated throughout the globe, the internal 
consistency for this scale was found to be excellent, with 
Cronbach’s alpha value of 0.87. Cutoff values for addiction 
in males were considered to be 31, while 33 in females[14].
The extended version of IPAQ (International Physical 
Activity Questionnaires) consisted of five parts containing 
27 questions in each domain regarding physical activity 

related to the job, transportation, housework and family care, 
recreation and sports, and time spent sitting. Each type of 
physical activity was expressed in three energy dimensions: 
vigorous, moderate, and walking. The total physical activity 
was calculated by estimating the data in MET-min./times in 
particular domains, multiplying the duration in minutes by 
the number of days and the corresponding intensity factor: 
“walking -3.3, moderate-4.0, vigorous-8.0”. At the same 
time, “1 MET corresponds to the consumption of oxygen 
at rest and amounts to 3.5 ml 02/kg of body weight per 
minute”[15]. Academic performance was determined through 
marks percentage obtained in the Annual Professional 
examination. BMI is calculated by dividing a person's 
weight (kg) by their height (square)(m). Recommendations 
are in line with global WHO recommendations for adults 
≥20 years of age, with BMI underweight <18.5, normal BMI 
18.5-24.9, overweight 25.0-29.9, obesity ≥30, obesity class I 
range 30.0-34.9, obesity class II 35.0–39.9, and obesity class 
III ≥40.
The data was collected, and statistical tests were applied 
using the statistical package for social sciences Version 
21.0. The main statistical tests applied were chi-squared 
tests. However, in the domain of physical activity. Mann- 
Whitney U test was applied, since the data was not normally 
distributed. 

RESULTS

The data was collected from 404 students, out of which 20 
incomplete questionnaires were discarded, and the final 
analysis was done on 384 subjects, making a turnover rate 
of 95% (Table-I).

Variable Frequency (n)=384 

Male 174(45.3%)

Female                                            210(54.7%)

Age (in year’s)

20 and below 89(23.3%)

21-22 156(40.7%)

23-24 112(29.1%)

Year of Study

2nd year 104(27.1%)

3rd year 111(28.9%)

4th year 83(21.6%)

5th year 86(22.4%)

Female students were more active on YouTube, and social 
media (Facebook/Instagram/Twitter) is the 2nd most used 
app among them, whereas males used gaming applications 
the most. Physical activity applications were the least used 
ones by both genders. Only the use of Gaming applications 
was found significant using the chi-squared test (p-value= 
0.006) (Figure-I).
The majority of students (80%) are normal weight, 13% are 
overweight, 5% are underweight, and 2% are obese. 

Table-I: Socio-Demographic profile of study participants.
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Figure-I: Applications used by students

BMI Index 
(Kg/m2)

Females 
n=210(%)

Males
n=174(%)

Total Mean± SD

Underweight 
(<18.5)

14(6.6%) 4(2.29%) n=384(%)

Normal (18.5-
24.9)

167(79.5%) 141(81%) 18(4.7%) 21.94±1.648

Overweight
(25.0-29.9)

25(11.9%) 27(15.5%) 308(80.2%)

Obese (≥30) 4(1.9%) 2(1.1%) 52(13.5%)

6(1.5%)

Table-II: Body Mass Index (BMI) in males and females.

Table-III compiles the results of the smartphone addiction 
scale short version. Chi-squared test was applied, and 
it showed that males are more addicted than females. 
Smartphone addiction is 58.15% in our study (64.4 % in 
males and 51.9% in females). The cutoff point is 31 for 
males and 33 for females. The p-value was found to be 
significant (p=0.014).

Males were more active than females in college and leisure 
time domains. There was an insignificant difference in 
physical activity related to transportation and housework 
between males and females (Table-IV).

Gender Non-Addict n (%) Addict n (%) p-value

Male 62 (35.6) 112(64.4)
0.014*Female 101(48.1) 109(51.9)

Total 163(42.44) 221(57.55)

Table-III: Smartphone addiction in Students.

Gender
Total Physical Activity 

(PA)
College related PA Transport related 

PA
Housework PA Leisure time PA

Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

Male 3697.80±1868.41 1656.35±1759.5 752.97±725.77 758.77±646.25 1586.32±1868.41

Female 2559.23±2360.90 1149.82±1175.55 794.86±828.37 874.36±762.74 1013.04±1226.91

p-value 0.004 0.025 0.973  0.262 0.078

Table-IV: Domains of Physical Activity.

*p-value significant at <0.05

Categories
Smart Phone Addiction

Non-Addict 
n(%)

Addict
n(%)

Total p-value

Physical Activity

Low 27 (39) 42 (60.90 69 

*0.03Moderate 67 (37.2) 113 (62.8) 180 

High 69 (51.1) 66 (48.9) 135

Underweight 7 (38.9%) 11 (61.1) 18

BMI Normal 130 (42.2) 178 (57.8) 308 0.889

Overweight/ 
Obese

26 (44.8) 32 (55.2) 58 

Below 60% 12(50) 12(50) 24

Marks Percentage of Professional 
Exams

60-79.99% 137 (40.9) 198 (59.1) 335 0.250

80% & above 14 (56) 11 (44) 25 

Table-V: Association between Smart Phone Addiction, Physical Activity, BMI and Marks Percentage.

Pearson’s chi-square test    *p-value significant at <0.05 

Smartphone effects on medical students
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DISCUSSION

The present study sought to demonstrate the association 
between excessive smartphone usage and physical activity 
and academic performance. Above 50% of the total 
participants were categorized as problematic smartphone 
users. Previous studies used various tools for measuring 
smartphone addiction among university students, and 
the reported prevalence was  19.1% to 36.5%[16,17]. The 
smartphone addiction in this study (64.4% in males and 
51.9 % in females), as measured with SAS-SV, came out 
to be much higher, as compared to other studies conducted 
previously. A study conducted on medical undergraduates 
of a university in Srinagar from October to December 
2017 using the same scale demonstrates the prevalence of 
smartphone addiction in 34.4% of undergraduates[18].
In this study, the most used apps were different among the 
two genders. Females were more prone to YouTube, whereas 
males were more inclined to games, music and videos. In a 
study by James Robert et al., it was found that excessive text 
messages and voice calls are the major emerging problems 
in both females as well as males[19]. While contrary to that, 
it had been found that social networking was more common 
in females than in males, and gaming, along with social 
networking and music, were found to be more prevalent 
among males. All these factors leading to “excessive mobile 
phone usage” have also been supported by the results of the 
current study [20]. 
In the previous studies, on the other hand, the prevalence 
of “physical activity” was found to be more common in 
males as compared to that of females, and the same results 
had been deducted in our study. This does not support a 
healthy favorable environment for females, as these females 
are supposed to become mothers later in their lives. The 
restricted physical activity would have negative effects on 
their health, thus deteriorating the normal physiological 
phenomenon[21].
Previous evidence based data supports this fact that young 
adults, who are students, are more likely to be affected by 
this habit of excessive smart phone use[22]. Rapid growth in 
digital world is leading to reliance on digital sources more 
than the former. This rapidly extending trend of digital world 
needs to be addressed as this might have severe outcomes 
in the younger age people. One of the studies conducted in 
Australia summed up that no relation was found between 
smartphone overuse and the student's academic performance. 
It had also been concluded in this study that the academic 
performance of the students remained unaffected by 
smartphone overuse.
This indicated that students might be using their phones 
for constructive means contributing positively to their 
academic behavior. Another explanation for this odd 
behavior could be that students enrolled in the study are 
medical undergraduates who are more responsible towards 
their studies and comparatively work harder than students 
of other disciplines [23]. Our study showed that smartphone 
addicts were more inclined toward low and moderate 

physical activity as compared to non-addicts. This was in 
line with the fact that “use of smartphone” during physical 
activity would lead to decreased physical exertion, as one 
would be more concerned about using the phone even during 
the physical exercise session, hence halting the physical 
activity. This would also result in much time and energy 
wastage.
Thus, smartphones should not be used during physical 
activity sessions. Meta-analysis of related studies also 
showed no association between physical activity and 
academic performance[24]. However, one of the studies 
conducted in China supported that there had been some 
indirect relationship between physical activity and academic 
performance, which was also linked with psychological 
problems. The two most important psychological issues 
being addressed were depression and self-esteem, resulting 
in restricted physical movements and bad academic grades 
[25]. The level of weekly total physical activity in boys was 
3697.80 MET and in girls 2559.23 MET.
Significantly higher physical activity in boys was also 
demonstrated in the college activity domain, i.e. 2,471 MET, 
with 1149.82 MET in girls. No significant variation was 
detected in other domains: leisure time-, transportation- and 
home-related activity. The findings in the study on physical 
activity in high school youth obtained with the extended 
version of IPAQ show higher values in boys than in girls 
in four Vise grad countries: the Czech Republic, Poland, 
Slovakia and Hungary 7291.0 and 6200 MET respectively[26].

CONCLUSION

There was a strong association between excess smartphone 
usage with reduced physical activity. The effective 
motivation of youngsters to adopt a healthy lifestyle can sort 
the issue to some extent. However, smartphone usage has 
no association with the academic performance of students.

LIMITATIONS:
There might be reporting bias about the mental illness of 
the students because no documentary record was taken as 
such. Participants recruited in the study were only from the 
health sciences. They might ignore the un-required use of 
cellular phones. The results may differ in students of other 
disciplines, i.e., among non-medical college and university 
students. We cannot be sure of the current use of smartphones 
by our participants, so it was also the limitation of our study.

RECOMMENDATIONS:
We would recommend conducting this research among 
non-medical students as well. Research on other causes 
of reduced physical activity should also be conducted in 
different age groups. Time management should be done 
while using smartphones to limit its overuse.
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