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Background: Increasing smartphone use has led to the introduction of smartphone addiction as a behavioral addiction 
with detrimental effects on health. This phenomenon has not been widely studied in the Indian context. This study 
assessed the rate of smartphone addiction in a sample of medical students, with a focus on its correlation with sleep 
quality and stress levels. Methods: A cross‑sectional study was conducted between November 2016 and January 2017 in 
195 medical students. Their smartphone use, level of smartphone addiction, sleep quality, and perceived stress levels 
were measured using the Smartphone Addiction Scale‑Short Version (SAS‑SV), the Pittsburgh Sleep Quality Index (PSQI), 
and the Perceived Stress Scale (PSS‑10), respectively. Results: Of the 195 students, 90 (46.15%) had smartphone addiction 
as per the scale. A self‑reported feeling of having smartphone addiction, use of the smartphone right before sleeping, PSS 
scores, and PSQI scores were found to be significantly associated with the SAS‑SV scores. Significant positive correlations 
were observed between the SAS‑SV and PSS‑10 scores, and the SAS‑SV and PSQI scores. Conclusions: There is a high 
magnitude of smartphone addiction in medical students of a college in Western Maharashtra. The significant association 
of this addiction with poorer sleep quality and higher perceived stress is a cause for concern. The high self‑awareness 
among students about having smartphone addiction is promising. However, further studies are required to determine 
whether this self‑awareness leads to treatment seeking. Further studies are required to explore our finding of the 
association of smartphone addiction with using the smartphone before sleeping.
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Key messages:
• � A high proportion of the medical students of a college in Western Maharashtra have smartphone addiction.
• � Smartphone addiction has significant associations with impaired sleep and high stress.
• � Smartphone addiction is significantly associated with a self‑reported feeling of having the addiction.
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The 21st  century has witnessed a rapid growth in 
technology and, with the introduction of the Internet, 
a revolutionization of information access. The legacy 
of these noteworthy milestones is captured by the 
innovation and popularization of the “smartphone”.[1]

Addiction is a process whereby a behavior that can 
function both to produce pleasure and to provide 
an escape from internal discomfort is employed in a 
pattern characterized by (1) recurrent failure to control 
the behavior  (powerlessness) and (2) continuation 
of the behavior despite significant negative 
consequences  (unmanageability).[2] The increasing 
use of and dependence on the Internet brought to the 
surface a new public health concern near the start of 
the century “Internet Addiction Disorder,” which was 
eventually included in the Diagnostic and Statistical 
Manual of diseases  (DSM‑5) under conditions 
for further study.[3] On the heels of this, the close 
association between the internet and the smartphone 
led to the introduction of “Smartphone Addiction,” 
a behavioral addiction characterized by the presence 
of symptoms of tolerance, salience, mood changes, 
and dependence on smartphones.[4] Consequently, 
the “Smartphone Addiction Scale” was developed 
for its quantification.[5] This addiction has been 
associated with depression, anxiety, accidents, poor 
sleep, poor academic performance, fatigue, and high 
stress.[6‑8] There is some debate among academicians 
on whether it can be called an “addiction” which is 
why alternate terms like “Problematic Smartphone 
Use” and “Smartphone Use Disorder” have been 
proposed.[9,10]

A 2017 study revealed that over 300 million people 
in India use a smartphone.[11] A large proportion 
of the Indian population is thus at potential risk 
of addiction. However, there is a paucity of studies 
related to it in the Indian population. Students 
having birth years between 1990 and 2000 (i.e., the 
age group of 17‑‑27 years) have been introduced to 
smartphones in their formative adolescent years. 
Exploring smartphone addiction in this cohort is, thus, 
especially crucial.

Recent studies have revealed a high prevalence of 
smartphone addiction in university students and not 
only urban but also rural school students.[12‑15] Studies 
in medical students in Jammu and Kashmir, Delhi, and 
Maharashtra have found a high prevalence of smartphone 
addiction, ranging from 34% to 40%.[13,14,16,17] However, 
the studies in Maharashtra have been limited to private 
medical institutions. The socioeconomic background of 
students in government‑run medical institutions being 
different from that of private medical institutions makes 
it important to study the addiction in the former group. 

This study aims to assess the prevalence of smartphone 
addiction in medical students in a government‑run 
medical college in Western Maharashtra. It further 
aims to explore the sociodemographic and smartphone 
use related correlates of smartphone addiction, and 
the association of this addiction with stress levels and 
quality of sleep. To the best of our knowledge, this is 
one of the first studies on this topic in a government‑run 
medical college in Western Maharashtra.

MATERIALS AND METHODS

A cross‑sectional study was conducted between November 
2016 and January 2017 in a Government Medical 
College in Western Maharashtra. Ethical approval was 
obtained from the Institutional Ethics Committee.

A questionnaire was prepared using validated 
scales (described below) and administered as a Google 
form. Adequate permission was obtained from the 
authors for the use of the scales. The questionnaire 
comprised of:
i.	 Part  1: A  semi‑structured questionnaire to assess 

the correlates of smartphone addiction. It recorded 
the demographic profile  (age, sex, residence, and 
year of MBBS), history of psychiatric/neurological 
illness, and the pattern of smartphone use 
(age of commencement of use, most frequent purpose 
of use, use right before sleeping at night, and the 
subjective feeling of having smartphone addiction).

ii.	 Part 2: Validated Scales
	 A. Cohen’s Perceived Stress Scale  (PSS‑10):[18,19] 

It is a self‑administered psychological instrument 
for assessing the perception of stress. It consists of 
10 questions on the subjective stress levels of the 
participant during the previous month. The responses 
are scored according to a five‑point Likert scale. The 
scale has a minimum score of zero and a maximum 
score of 40. There is no predetermined cut‑off for 
gauging stress; higher scores indicate a higher stress 
level. The scale shows good convergent validity and 
reliability (Cronbach’s alpha 0.89).[20] It has been 
used in the Indian population but has not been 
validated in the Indian student population.[17,21,22]

	 B .  Smar tphone  Add i c t i on  Sca l e ‑Shor t 
Version  (SAS‑SV):[23] It is a self‑administered 
scale to screen smartphone addiction in the 
community. It consists of 10 questions scored on 
a six‑point scale that can be self‑administered by 
the participant. It has a minimum score of 10 and 
a maximum score of 60. The SAS‑SV provides a 
cut‑off value for addiction, which is 31 for boys and 
33 for girls. It has been previously used for an age 
group similar to the one chosen for this study.[24] It 
shows good concurrent validity with the SAS and 
reliability  (Cronbach’s alpha 0.91). It has been 
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widely used in Indian students but has not been 
validated for this population.[16,17]

	 C. Pittsburgh Sleep Quality Index (PSQI):[25] The 
PSQI is a self‑administered scale which contains 
19 questions related to the previous month’s 
sleep patterns. This questionnaire has seven 
components that measure the different aspects 
of sleep  (C1‑Subjective sleep quality, C2‑Sleep 
latency, C3‑Sleep duration, C4‑Habitual efficacy, 
C5‑Sleep disturbances, C6‑Use of sleep medication, 
C7‑Daytime dysfunction). It has a minimum score 
of “zero” and a maximum score of “21” with “five” as 
a cut‑off value for impaired sleep. It has acceptable 
measures of reliability (Cronbach’s alpha 0.83) 
and validity. It has been widely used in the Indian 
population and has shown good validity in Indian 
university students.[26,27]

The questionnaire was piloted in 10 students, 
and clarifications were made based on their 
recommendations. Based on prior studies that have 
shown a prevalence of 44% in the Indian population, 
a minimum required sample size of 112 was calculated 
to estimate the prevalence of addiction at 95% 
confidence and 10% precision.[28] The contact numbers 
of students from each batch were obtained from the 
class representatives. All the contact numbers that the 
class representative had saved in his/her phone were 
included. The researchers then contacted the students 
via a text message or a phone call and explained the 
study in detail. Oral informed consent was obtained 
from those who were willing to participate. For students 
who had not completed 18  years of age, consent 
was obtained from their parents over a telephonic 
conversation. Additionally, there was a consent page 
at the beginning of the questionnaire, which explained 
the details of the study and the purpose for which the 
information provided by the participants would be used. 
The questionnaire was then sent as a Google form link 
via text message to the students that were willing to 
participate. All queries were resolved by the researcher, 
and a confirmation via text message was requested after 
the participant had filled the questionnaire. The 
data collected were transferred from Google Docs 
to a Microsoft Excel sheet. Incomplete entries were 
deleted. No identifying information was retained. 
Students who, in the questionnaire, reported having 
a history of psychiatric/neurological disorders were 
excluded. The data was initially split into two groups, 
“Smartphone Addiction Positive” and “Smartphone 
Addiction Negative,” using predetermined cut‑offs 
of the SAS‑SV. The differences in sociodemographic 
and smartphone use related factors in the two groups 
were analyzed using the Chi‑square, Fisher’s exact, 
and independent samples t‑test as applicable. This was 
followed by a multiple regression model with SAS‑SV as 

the dependent variable and the sociodemographic and 
smartphone use related factors, PSS‑10, and PSQI as 
the independent variables. The correlation of SAS‑SV 
scores with PSS‑10 and PSQI scores was assessed by 
a Pearson’s correlation test. A value of P < 0.05 was 
taken to be significant. 

RESULTS

Demographics of the study population
We contacted 250 students whose contact numbers 
were obtained. Two hundred forty students consented 
to the study. Of these, 215 filled the questionnaire. 
The response rate was thus 89.6%. Seven students 
with a self‑reported history of psychiatric disorders and 
13 whose forms were inadequate were excluded, leaving 
behind an effective sample size of 195.

The sample consisted of 99  (50.77%) females and 
96 (49.23%) males. There were 51 (26.15%) students 
from the 1st  year, 54  (27.70%) from the 2nd  year, 
47 (24.10%) from the 3rd year (Part 1), and 43 (22.05%) 
from the 3rd year (Part 2). The age ranged from 17 to 
27 years, with a mean (±SD) of 20.23 (±1.63). All 
students identified themselves as being from the lower 
middle to upper‑middle socioeconomic class.

Smartphone use
The mean age of beginning to use a smartphone was 
17.15  (±1.58) years. 66  (33.85%) of 195 students 
listed Whatsapp as their favorite application, 
making it the most popular application, followed 
by Instagram  (12.31%) and Facebook  (5.13%). 
Text messaging was the most common purpose of 
using the smartphone, as stated by 100 (57.14%) of 
175 students who responded adequately to this item 
on the questionnaire. This was followed by internet 
browsing (10.86%).

Smartphone addiction
Of the195 students, 90  (46.15%) screened positive 
for smartphone addiction as per the SAS‑SV scores. 
These included 45  (45.45%) of the 99  females and 
45  (47.87%) of the 94  males. The SAS‑SV scores 
ranged from 10 to 57, with an average score of 
31.59  (±9.89). Of the 90 students who screened 
positive for addiction, 69 (76.67%) had a self‑reported 
feeling of having smartphone addiction, while of the 
105 students who screened negative, 27  (25.71%) 
felt that they had it. Tables  1 and 2 show the 
sociodemographic and smartphone use related 
differences in those with and without smartphone 
addiction by the Chi‑square test, Fisher’s exact test, 
and t‑test as applicable. A  statistically significant 
proportion of those with a self‑reported feeling of 
having smartphone addiction, and those using the 
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smartphone right before sleeping were screened 
positive for smartphone addiction [Table 1]. A multiple 
regression model was run, which brought forth 
four significant factors associated with smartphone 
addiction:  (1) a self‑reported feeling of having 
smartphone addiction,  (2) use of the smartphone 
right before sleeping,  (3) PSS scores, and  (4) PSQI 
scores  [Table  3]. No other sociodemographic or 

smartphone use related variables were seen to have 
a significant association with smartphone addiction.

Smartphone addiction, stress, and sleep
The PSQI scores in the sample ranged from zero to 
20, with an average score of 6.37 (±4.47). Of the 195 
students, 91  (46.67%) had impaired sleep. The PSS 
scores ranged from zero to 37, with an average score 

Table 1: Sociodemographic and smartphone use related differences in groups with and without smartphone addiction 
(Chi‑Square, Fischer’s Exact Test)
Socio‑Demographic and Smartphone Use 
Variables

Addiction 
Present* 

Addiction 
Absent*

Chi‑Square 
Value (df‡)

P§ (two tailed)
Chi‑Square Test Fisher’s Exact Test†

Gender Male
Female

45 (50.00%)
45 (50.00%)

51 (48.57%)
54 (51.43%)

0.04 (1) 0.84

Year of MBBS 1st year
2nd year
3rd year
4th year

17 (18.89%)
24 (26.67%)
26 (28.89%)
23 (25.56%)

34 (32.38%)
30 (28.57%)
21 (20.00%)
20 (19.05%)

5.96 (3) 0.11

What do you use your 
smartphone the most for? 

Reading
Songs
Messaging
Internet Browsing
Phone calls
Social Media
Watching videos
Gaming

5 (6.25%)
3 (3.75%)

47 (58.75%)
10 (12.50%)
1 (1.25%)
4 (5.00%)
3 (3.75%)
7 (8.75%)

4 (4.26%)
9 (9.57%)

53 (56.38%)
9 (9.57%)
6 (6.38%)
5 (5.32%)
3 (3.19%)
5 (5.32%)

0.50

Do you use your smartphone 
right before sleeping? 

Yes
No

87 (98.86%)
1 (1.14%)

96 (91.43%)
9 (8.57%)

0.02

Do you think you have 
smartphone addiction?

Yes
No

69 (78.41%)
19 (21.59%)

27 (25.71%)
78 (74.29%)

53.18 (1) <0.001

*Observed counts of students followed by the column percentage in parenthesis have been reported in each cell. †The Fisher’s Exact Test has been used 
instead of the Chi‑Square test when more than 20% of the cells have an expected count of less than five. §The significant p values are in bold letters. ‡df 
– Degrees of freedom

Table 2: Sociodemographic and smartphone use related differences in groups with and without smartphone addiction 
(independent samples t‑test)
Socio‑Demographic and Smartphone Use Variables Addiction Present* (n†) Addiction Absent* (n†) t (df‡) P§ (two‑tailed)
Age (in years) 20.43±1.63, (n=86) 20.06±1.61, (n=98) 1.54 (182) 0.13
Age of commencing smartphone use (in years) 17.09±1.64, (n=89) 17.20±1.54, (n=102) 0.46 (189) 0.65
PSS‑10 scores 19.73±6.14, (n=84) 16.04±5.64, (n=102) 4.36 (184) <0.001
PSQI scores 7.60±4.43, (n=90) 5.31±4.24, (n=105) 3.68 (193) <0.001

*Smartphone Addiction Scale‑Short Version (SAS‑SV) scores have been reported in the cells as (Mean±Standard Deviation). §The significant p values are in 
bold letters. †n – Total count of participants under each cell; df – Degrees of freedom, PSS‑10 – Perceived stress scale, PSQI – Pittsburgh sleep quality index

Table 3: Sociodemographic and smartphone use related correlates of SAS‑SV scores (a multiple regression model)
Socio‑Demographic and Smartphone Use Variables*,† β P‡ (two tailed) 95% Confidence Interval Model Summary
Gender Male (1)

Female (2)
‑0.03 0.68 (‑2.83, 1.86)

R=0.67;
R2=0.45;
F=19.16;
P<0.001

Age 0.11 0.11 (‑0.16, 1.55)
Age of onset of smartphone use 0.04 0.62 (‑0.66, 1.11)
Do you use your smartphone right before sleeping? Yes (1)

No (2)
‑0.16 0.01 (‑11.49, ‑1.65)

Do you think you have smartphone addiction? Yes (1)
No (2)

‑0.48 <0.001 (‑11.74, ‑6.93)

PSQI Scores 0.14 0.04 (0.02,0.58)
PSS Scores 0.18 0.01 (0.07,0.51)

*The variables ‘age’ and ‘year of MBBS’ are logically related to each other, causing potential bias in a regression model. Thus, only the ‘age’ variable 
has been considered in this model. †The nominal variables have been assigned dummy numbers as enumerated in the cells in parenthesis (E.g., male=1 
and female=2). ‡The significant p values are in bold letters. SAS‑SV – Smartphone Addiction scale‑short version, PSQI – Pittsburgh sleep quality 
index, PSS‑10 – Perceived stress scale
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of 17.70 (±6.14). Significantly higher PSS scores and 
PSQI scores were found in students who screened 
positive for smartphone addiction than those who did 
not [Table 2]. A weak positive linear correlation between 
the SAS‑SV and PSQI scores  (r = 0.31, P < 0.001) 
and a moderate positive linear correlation between the 
SAS‑SV and PSS‑10 scores (r = 0.40, P < 0.001) were 
found by the Pearson’s correlation test [Figures 1 and 2].

DISCUSSION

Smartphones are rapidly evolving, and their use is 
constantly on the rise. Smartphone addiction has 
been identified as a behavioral addiction in the recent 
decade but has not yet been established as a real 
problem, especially in India. Our results show that 
within a small population of Indian medical students, 
almost half (46.15%) screened positive for smartphone 
addiction. This frequency of smartphone addiction is 
higher than the range (39% to 44%) found in the Indian 
population by a meta‑analysis of six Indian studies in 
2014 and recent studies in medical students.[6,12,13]

This study found no significant gender differences 
in addiction as opposed to the higher smartphone 
addiction in female students observed by authors in 
Korea and the Middle‑East.[29‑31] Similar to our study, no 
significant gender difference was observed by Basu et al. 
in medical students in India.[12] Using the smartphone 
right before sleeping was found to have a significant 
association with SAS‑SV scores in our study. Similar 
to these results, the night‑time usage of smartphones 
was found to be significantly higher in those having 
smartphone addiction in a study done in Korea, which 
used an application to track smartphone usage.[32] 
We also found a significant association between the 
PSQI and SAS‑SV scores, similar to studies in medical 

students in Saudi Arabia and China.[24,33] While the 
former study used the Problematic Mobile Phone 
Use Questionnaire for gauging addiction, the SAS‑SV 
was used in the latter. It could be hypothesized that 
higher levels of smartphone addiction cause students 
to spend more time on their smartphones at night, 
thus impairing sleep quality. The positive correlation 
between PSS and SAS‑SV scores in our study was higher 
than the correlation of r = 0.30 reported in another 
study in medical students in Maharashtra.[13] Samaha 
et  al. used similar scales and scoring systems and 
found an association between smartphone addiction 
and perceived stress, while another Romanian study 
reiterated these findings, albeit with different scales of 
measurement.[34,35] Smartphone addiction provides an 
escape from reality and could be hypothesized to be a 
mechanism adopted by students to alleviate stress, but 
further studies are required in this regard.

A positive Pearson’s correlation between the smartphone 
addiction scores with the stress and sleep quality scores 
depict simultaneous greater values of each than their 
respective means, which indicates a perfect positive 
relationship between the two variables and adds 
weightage to the study. The association of smartphone 
addiction with higher stress and impaired sleep is 
concerning, as it has the potential to adversely affect 
the quality of life.[25]

This study found an association of self‑reported feelings 
of addiction with having smartphone addiction as per 
the SAS‑SV. No other studies reporting this parameter 
were found. This finding implies that most of those 
having smartphone addiction are self‑aware of their 
addiction and is important as it suggests an insight 
into the problem‑‑‑an important motivator for seeking 
preventive measures and treatment.

Figure  2: Correlation between SAS‑SV and PSS‑10 score. 
SAS‑SV - Smartphone addiction scale‑short version, PSS‑10 -  
Perceived stress scale

Figure  1: Correlation between SAS‑SV and PSQI scores. 
SAS‑SV - Smartphone addiction scale‑short version, PSQI - Pittsburgh 
sleep quality index
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This study is cross‑sectional in nature and is limited 
to a small population of medical students in a college 
in Western Maharashtra. It is thus limited in terms 
of generalizability. A sample of convenience was used, 
leading to a potential bias. The history of psychiatric/
neurological illness was obtained by self‑reports, which 
may have led to a limitation in adequately excluding 
all such cases. The fact that only one self‑reported scale 
was used to assess smartphone addiction is certainly a 
limitation to the accuracy of the results. However, the 
study was one of the first of its kind in a government‑run 
medical college in Western Maharashtra. Also, it must 
be noted that the entrance criteria and curricula of 
government medical colleges in India are homogeneous, 
and the findings of this sample may thus be relevant to 
other medical students.

Smartphone use is not limited to medical students 
and is ever on the rise. This addiction thus needs 
to be recognized and made known to the lay public. 
Further studies of a larger scale across different age 
groups, professions, and socioeconomic backgrounds 
are required to adequately define this problem in 
India. Preventive measures need to be introduced 
and made popular. Telemetric approaches have been 
found effective to track smartphone usage and detect 
excessive smartphone use.[17] High self‑awareness of 
having an addiction was seen in this study, but further 
studies are required to assess if such self‑awareness 
leads to treatment seeking. Psychosocial treatments like 
cognitive behavioral therapy, motivational therapy, and 
mindfulness behavioral cognitive treatment have been 
recommended to combat excessive smartphone use. 
However, the efficacy of such interventions remains 
unsubstantiated due to lack of data, and further studies 
are required.[36]
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