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Abstract: Objective: To assess the positive academic usage of smart phone to determine the correlation of its potential addiction with sleeping
disturbances among medical students in Karachi, Pakistan.
Methods: A standard scale based questionnaire was constructed and reviewed by a panel of expert for content reliability and validity. The
questionnaire consisted of 3 parts: Part “A” for demographic parameters, Part “B” was designed to evaluate Smart phone addiction and Part
“C” for assessment of sleep disturbance. The study was conducted in July 2017 which comprised of medical students of the Liaquat National
Hospital & Medical College, Karachi, Pakistan.
Results: A total of 212 students participated in which Males were 31.1% (n=66), Females were 68.9% (n=146). Out of 212, within which
93.3% (n=198) had Smart Phones, 4.71% (n=10) had Mobile phones other than smart phones and 1.88 %( n=4) did not had mobile phone.
Majority of students were found to be using Smart phone for academically beneficial use 86.4 %( n=171). Among 198 smart phone users 51.5%
(n=102) were found to be addicted with respect to our scale. A positive significant correlation was found between the scores obtained from the
Modified Smart phone addiction scale and Sleep disturbance Scale (rs=0.536; p<0.001).
Conclusion: Despite many beneficial uses of Smart phone in the modern era, students are developing smart-phone addiction which may result
in sleep deprivation.
Keywords: Questionnaires, Smart phones, Medical students, Sleep deprivation, Applications, Mobile Phone Addiction, Academic use.

INTRODUCTION
Smart phones have taken place of a necessity rather than a
luxury in daily lives of current generation and among all
sectors students are most inclined towards its usage [1].
Mobile phones are spreading tremendously in Pakistan and in
students specifically to increase their social communication
frequency and expand their opportunities for making social
relationships and especially due to the reason that they are
cost effective. On the list of top 10 countries, Pakistan ranked
10th with largest number of mobile phone subscribers. An
increase from 300,000 (2001) to 90 million (2008) in Pakistan
has been observed [2].
A smart phone is a next-generation, multifunctional cell
phone that provides voice communication and text-messaging
capabilities and facilitates data processing as well as enhanced
wireless connectivity [3]. Smartphone usage has spread in
many settings including that of healthcare with numerous
potential and realized benefits. Health care professionals are
able to download user friendly applications popularly known
as apps containing enormous clinical resources with one
touch, providing decisional tools to help to learn anytime and
anywhere [4].
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There are e-books and medical education apps free to download on smart phone stores. According to a study, medical
students embrace and use electronic resources much more
than has been reported among practicing clinicians. The
current generation of students are the owners of future are
shifting from paper to technological resources [5]. The
Internet has become an indispensable tool for communication,
academic research, and information.
But according to another research conducted in Pakistan it has
been indicated that excessive Internet use can lead to a host of
problems including academic, physical, psychological and
interpersonal nature [6]. A study among medical students of
Jeddah, also reported that mobile phone users had positive
correlation with poor academic performance and financial
problems [7]. And it’s also has potential association with
addictive personal habits (smoking and consumption of
drugs) [8] and therefore internationally, there is growing
concern about the adverse health effects of mobile phone use.
A number of studies have demonstrated sleeping disturbances
in medical students but only few demonstrate the relationship
of heavy internet use with nocturnal sleeping problems [9].
This study will demonstrate the trends of positive usage of
smart phones (that is for improving medical knowledge)
among medical students and will also assess the sleeping
problems associated with its over-usage or addiction as well.
www.njhsciences.com
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MATERIALS AND METHODS

high reliability of these factors.

The Research Committee granted approval for the study on
04-06-2016. This study was cross-sectional, convenience
sampling technique was used to gather MBBS students from
first year to final year. Forms were distributed after taking
consent in Lecture halls and online via emails, using Google
forms in Liaquat National Hospital and Medical College,
Karachi, Pakistan.

Part “C” was adapted from insomnia screening scale, both
consisted of 5-point Likert type scaling (where 1=never 2 =
rarely 3= sometimes 4= often and 5= very often). Total Items
of sleep disturbance scale were 9 (due to factor analysis), with
score range of 9-45.

Instrument Development
The Questionnaire was a modification of pre-existing
standard scales. It consisted of 3 parts:
Part “A” consisted of questions designed to gather demographic parameters of the study sample. A total of 8 questions
were included with one multiple response question about its
usage for academic beneficial purpose.
Part “B” was designed to access smart phone addiction from
previously designed scales [10, 11]. It was named as Modified
Smart phone addiction scale, as to clarify its structure an
exploratory factor analysis was performed. Which revealed
three factors: Dependence (7 questions), effect on health and
academic performance (5 questions) and association with
sleeping problems (3 questions). A total of 15 items were
retained in the final version of the Items of Modified Smart
phone addiction scale, with scores from 15-75 and 5-point
Likert type measurement (where 1 =never 2 = rarely 3= sometimes 4= often and 5= very often). Items with low factor
loading were omitted and the total variance explained was
44.60%. The Cronbach’s alpha was 0.857, which revealed

For the validation of the questionnaire a pilot study was
conducted in June 2017 among 20 medical students. Participants were recruited after approval by the Research Committee of Liaquat National Hospital.
SPSS v21 was used for statistical analysis. Mean and standard
deviation was computed for quantitative variables. Frequency
and percentage was calculated for qualitative variables. In
analyzing the scale about the usage of mobile phone, exploratory factor analysis was used to reduce the items and Cronbach's alpha values were also reported of these factors for
reliability analysis. Parametric tests: that is, Student’s
independent t-test was used to see difference of smart phone
addiction between male and female and, one way ANOVA
was applied to assess difference of score with respect to
academic years of participants, Pearson’s Correlation Analysis was used for the correlation between Smart phone addiction scores and sleep disturbance scores. P ≤ 0.05 was considered as significant.
RESULTS
In this study a total of 212 students participated with age
ranging from 18-26 years. Rest of the details is depicted in
Table 1.

Table 1. Demonstrates the Participants from Each Year of Study.
Year

Total

1 year

2 year

3 year

4 year

Final year

Male

20 (30.3%)

12 (18.2%)

13 (19.7%)

8 (12.1%)

13 (19.7%)

66 (31.1%)

Female

37 (25.3%)

3 (121.2%)

18 (12.3%)

26 (17.8%)

34 (23.3%)

146 (68.9%)

Total

57 (26.9%)

43 (20.3%)

31 (14.6%)

34 (16.0%)

47 (22.2%)

212 (100.0%)

st
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Within 212 students 93.3 %( n=198) had Smart Phones,
4.71% (n=10) had Mobile phones other than smart phones and
1.88 %( n=4) did not had mobile phone. Out of 198 smart
phone users 49.5 % (n=98) used Mobile data (SIM Card
140
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Medical apps
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telecom network) for using internet including 31.6% (n=31)
Males and 68.4% (n=67) Females. Within 198 smart phone
users n=86.4 % ( n=171) were found to be using it for academically beneficial purpose. Details are shown in Fig. (1).
106
29.9%

125
35.3%

50
14.1%

eBooks

Lectures

Other academically
useful study material

Fig. (1). Graph Demonstrating Number of Subjects Using Mobile Phone for Academic Benefit via Different Means.
(Multiple Response Question).
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The responses to smart phone addiction scale with respect to
three criteria i.e Dependence, effect on health/academic

performance and association with sleeping problems are
depicted in Table 2.

Table 2. Items Used for Evaluating Smart Phone Addiction with Frequency and Percentages of Respondents.
Items

Never
n(%)

Rarely
n(%)

Sometimes
n(%)

Often
n(%)

Very
Often n(%)

0(0)

7(3.5)

28 (14.1)

68 (34.3)

95 (48.0)

Dependence
1. Frequency of usage of phone
2. Feel irritated/anxious when away from phone

29 (14.6) 40 (20.2)

57( 28.8)

35 (17.7)

37 (18.7)

3. Feel that life would be empty without phone

41 (20.7) 27 (13.6)

62 (31.3)

32(16.2)

36 (18.2)

4. Have phone in mind when not in use

61( 30.8)

58(29.3)

35( 17.7)

29 (14.6)

15( 7.6)

5. Feel more relieved with phone before going to bed

22( 11.1)

28(14.1)

58 (29.3)

59 (29.8)

31( 15.7)

6. Use smart phone as a way of relieving a disturbed mood
( helplessness, guilt, anxiety, stress and depression)

28( 14.1)

34(17.2)

68( 34.3)

42( 21.2)

26 (13.1)

7. Have tried again and again to shorten phone use time but failed 55( 27.8) 52( 26.3)

31 (15.7)

39 (19.7)

21 (10.6)

Effects On Health and Academic Performance
1. Experience lightheadedness or blurred vision due to excessive
use of phone

67( 33.8) 59( 29.8)

59 (29.8)

7 (3.5)

6 (3.0)

2. Feel pain in wrist or at the back of neck while using phone

84 (42.4) 49 (24.7)

33 (16.7)

21(10.6)

11( 5.6)

3. Feeling that time on the internet negatively affect academic
performance

46( 23.2) 35 (17.7)

61( 30.8)

29 (14.6)

27(13.6)

4. Having hard time to concentrate in class or while doing
assignments while using phone

41( 20.7) 52( 26.3)

59( 29.8)

23 (11.6)

23( 11.6)

5. Avoidance of other activities/neglect studies
in order to stay online

64(32.3)

46( 23.2)

57( 28.8)

19( 9.6)

12 (6.1)

1. Lose sleep due to night time internet use

58 (29.3) 64 (32.3)

44( 22.2)

20 (10.1)

12(6.1)

2. Wake up at night and check phone

58(29.3)

61(30.8)

29 (14.6)

29 (14.6)

21(10.6)

3. Check social networking sites right after waking up

43 (21.7) 34 (17.2)

46 (23.2)

45 (22.7)

30 (15.2)

Association with Sleep

Table 3. Classification of the Participants with Respect to Scores.
Classification

Range of scores

n(%)

Non addicted

less than 30

45 (22.72)

Mild addicted

between 31 & 37

51 (25.75)

Moderately addicted

between 38 & 43

49 (24.74)

Severely addicted

between 44 & 75

53 (26.76)

The participants are categorized as Non addicted/Addicted
(mild, moderate and severe) according to the scores obtained

from respective responses, described in detail in Table 3.
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ANOVA test was used to see the significant mean difference
of scores of addictions with respect to year of study among
medical students. Mean score and their standard deviation
was 41.78±10.16. We observed no significant mean difference of scores of addictions with respect to year of study
(p=0.316). Similarly no difference in mean scores of addiction
was found with respect to gender in the smart phone addiction
level (p=0.397).
A positive significant correlation was found between the
scores obtained from the Modified Smart phone addiction
scale and Sleep disturbance Scale (rs=0.536; p<0.001) as
shown in Fig. (2).

Sleeping Disturbance

25.00

from it. Rather, in our study most of the students 35.3%
marked other academically beneficial material, as there are
various other means of using smart phone for academic use
including educational videos, online tutorials, and many
websites in which students can participate in quizzes or multiple choice questions online.
The reason for no difference between the males and female
with regard to the smart phone addiction level was explained
by a study according to which gender is not a predictor
because the appeal of mobile phones with respect to gender is
neutral. That is, both males and females have embraced
mobile phone technology equally [17]. However, some
studies show addiction pattern in favor of females [18, 19].
The reason for increasing smart phone addiction besides in
people with psychosocial problems is its easy availability and
cost-effectiveness as shown by a study, college students are
particularly vulnerable to pathological Internet use when
access is free and easy; same is the case with smart-phone
addiction. According to another study access to the Internet is
increasingly easy due to advances in mobile technology and
the prevalence of smart-phones, to these days, Social
Networking Sites (SNSs) such as Facebook can be easily
accessed by not only default internet browsers on smart
phones but also some free Smartphone applications. This
might be the reason; a number of participants i.e. 49.5% used
mobile data (SIM card) for the use of internet in our study [20,
21].
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Fig. (2). Correlation between Sleep Disturbance Scale and
Modified Smart Phone Addiction Scale.
DISCUSSION
Over past few years the mobile phone has rapidly become the
most widely used technology around the globe [12]. It has
replaced not only traditional computers but also traditional
media like television and radio. Due to its multi-tasking
property it has gained popularity irrespective of culture and
race [13]. This fact is revealed in our study in which 93.3 %
(n=198) respondents had smart phone.
In a study conducted in UK, it was stated that use of medical
educational apps started in pre-clinical years, [14] this fact is
also demonstrated in our study where 20.6 % (n= 73) students
were using medical apps out of which 13.63% (n=27) were
from pre-clinical years (First and second year). In a local
study in Islamabad, it was found that 41.46% of the smart
phone users were using medical apps and 28.3% had relevant
text eBooks in their phones, [15] which is comparable to our
study where 20.9% students have medical apps and 14.1%
had eBooks in their smart phones. Although there are now
10,275 unique applications in the Application Store labeled
under the "Medical" and "Healthcare and Fitness" categories,
[16] this fact is surprising that very few students take benefit

The question “Do you use the smart phone as a way of relieving a disturbed mood (helplessness, guilt, anxiety, stress and
depression)?” was found to be a good predictor in mobile
phone dependency criteria, this fact is also demonstrated in a
study conducted in India where a similar question was asked
and more than two-third of participants gave positive response
[22]. In other studies, increased cell phone use was associated
with decreased academic performance [23, 24].
CONCLUSION
The finding that, when mobile phone addiction level increases
in the students, the sleep deprivation increase, is in concordance with the results of previous studies including studies
conducted in Turkey, Sweden & Iran. Moreover, a Korean
study has also correlated the effect of mobile phone addiction
with short duration of sleep. Similar fact was stated by a study
that smart phone ownership was related to more electronic
media use before sleep, especially calling and messaging and
spending time online compared to owners of a conventional
mobile phone. As far as local studies are concerned, a study
conducted in Lahore has correlated addictive internet use with
insomnia and mental health problems, other than that this
issue has not been addressed in locally in abundance [25-30].
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LIMITATIONS
The limitation of the study was conducted on the students of
only one institution.
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