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Abstract  Background: With the advancement in 

technology and use of multiple electronic devices and 

decreasing duration of sleep, adolescents are more prone 

to obesity, i.e., increased BMI (body mass index). 

Objectives: The objectives of the study were to determine 

the association between sleep duration, use of electronic 

devices, and obesity in medical students. Methods: 

Medical students between the age groups 17-22 years 

were recruited. The study design was cross-sectional. The 

main study variables were the type and duration of use of 

various electronic devices during daytime and bedtime. 

The independent variable used in the study was the 

subjects‟ self-reported average number of hours of sleep 

obtained per night based on the questionnaire. To 

calculate the BMI, height and weight were obtained. 

Results: There is a significant association between short 

sleep duration and prolonged use of electronic devices. 

(p<0.01) Those who engaged in electronic devices for a 

longer period had significantly higher BMI (obesity) p < 

0.001. Maximum use of mobile phones was found during 

bedtime. The males were using more mobile phones for 

video gaming than female medical students. Conclusions: 

Reducing bedtime use of electronic devices and 

improving sleep hygiene in adolescents could decrease the 

prevalence of obesity in adolescents. 

Keywords  Sleep Duration, Electronic Devices, 

Obesity, Medical Students 

 

1. Introduction 

The prevalence of obesity is increasing day by day in 

recent time, one of the main health problems worldwide. 

Modern technologies and the use of several electronic 

devices may be associated with an increase in body mass 

index (BMI). There is a relationship between sleep and 

obesity in adolescents particularly in medical students 

where their sleep cycle is altered [1,2]. 

In the last ten to twenty years, there is a sharp increase 

in the availability and use of electronic gadgets like 

mobile phones, video gaming devices, television, laptops, 

computers, tablets, I- pads, etc. So, this has become a very 

important part of adolescent lives, which has been found 

that about 97% of American adolescents have at least one 

electronic device in the bedroom. Not only do electronic 

devices play an important role for entertainment purposes 

in adolescents but also play a major role in social lives. 

By using various electronic devices regularly and for 

more periods will affect sleep which hurts adolescents‟ 

life [3]. Increased use of multiple electronic devices has 

been shifted to sleep deficiency among adolescents in the 
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last decade.[4] Recent studies show that the use of 

electronic devices leads to late bedtime sleep and there is 

approximately daily sleep deficiency of about two hours 

[5]. 

The use of multiple electronic devices is highly seen in 

adolescents nowadays which is associated with obesity, 

but bedtime use is not explored in a lot of research studies. 

It has been seen that decreased sleep duration is associated 

with obesity in adolescents [6]. 

The mechanism with the correlation between the use of 

various electronic devices and sleep duration has not been 

known exactly, but maybe due to the time-consuming 

nature of electronic devices which leads to poorer sleep or 

an increase in arousal time because of exposure to bright 

light from the electronic devices [7]. 

Bright light causes a delay in circadian rhythm when 

used at bedtime [8] and increases alertness of the brain 

[9,10]. Exposure to electromagnetic radiation from the 

electronic devices is sensed by the pineal gland as light so, 

it decreases melatonin secretion and decreases sleep 

duration. Therefore, sleep is indirectly proportional to 

electromagnetic radiation [7]. The other cause by which 

there is sleep impairment is physical discomfort such as 

musculoskeletal pain and headache because of the 

prolonged use of electronic devices (like mobile phones 

and computer games) [11]. Using the electronic devices 

constantly in the bed before sleep decreases the inducing 

properties which causes sleep [12]. 

There is a sharp increase in the prevalence of obesity in 

the past ten to twenty years which has caused obesity to 

be a major global public health concern. There is the early 

development of obesity complications because of the 

increase in the prevalence of obesity in childhood and 

adolescence which results in continued obesity in 

adulthood [1,2]. Adolescence is the important period with 

increasing vulnerability to obesity [13]. By frequent use 

of television, smartphones, tablets, videogames, laptops, 

computers, etc. at the time of adolescence period which 

has been associated with obesity later [14]. 

A decrease in sleep duration has an important role in 

the development of obesity. As sleep loss causes 

hormonal imbalance in the body that causes overeating 

and gaining more weight. The hormones that regulate 

appetite are leptin and ghrelin and there is insufficiency of 

sleep the production of these hormones is altered which 

increases the feeling of hunger. 

The objectives of the study were to determine the 

association between sleep duration, use of electronic 

devices, and obesity. 

The present study discusses the association between 

sleep, use of electronic devices, and obesity in medical 

students. 

2. Materials and Methods 

The study was carried out in the Physiology 

Department, Institute of Medical Sciences, and SUM 

Hospital, Bhubaneswar. The study design was a 

cross-sectional study. The inclusion criteria were the 

first-year medical students between the age groups 17-22 

years. The study was questionnaire-based. The height and 

weight of the students were obtained to calculate the BMI. 

The variable which was independent in the study was by 

the students who reported self the average number of 

hours they slept per night. The question asked was, “How 

many hours of sleep do you usually get a night (or when 

you usually sleep)?” The students were asked if they had 

any trouble waking up during the night and also if they 

were feeling excessive sleepiness during the daytime. 

Exclusion criteria were the students who are diagnosed 

with disorders of sleep, either they were taking any 

medication for sleep or had recently traveled to a different 

time zone four weeks before the data collection time. 

The electronic devices which were taken for the study 

were the use of television, laptop/PC, mobile phones, 

tablet/I pad, and MP3 player during the time of bed and 

day. The duration of various electronic devices is then 

calculated which is used on days of the week at bedtime 

and daytime. 

Statistical analysis was done by using SPSS software. 

3. Results 

100 medical students were taken for the study who 

have given written consent to participate in the study, out 

of which 43 students were males and 57 students were 

females. 

Table 1.  Association between duration of sleep and use of electronic 
devices  

Duration in hrs Duration of Sleep in 24 hrs 

 ˂ 5 hrs 6 hrs  ˃ 7hrs 

Duration of use 

of the electronic 

device 

≥ 3 hrs ≥ 1hrs ≤ 3hrs ≤ 1hrs 

Table 1 shows that the association between short sleep 

duration and prolonged use of electronic devices is highly 

significant with p ˂ 0.01 

Table 2.  Association between use of electronic devices and obesity  

Variables Duration of use of electronic devices 

 ≤1hrs >1hrs to ≤ 3hrs > 3hrs 

N(no. of 

students) 
63 34 3 

Mean BMI 22.24 28.18 37 

SD 3.14 5.99 2.69 

Table 2 shows that the association between the use of 

various electronic devices for a longer period and high 

BMI (obesity) is highly significant with p < 0.001. 
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Table 3.  Average duration of use of electronic devices at bedtime and 
daytime 

Electronic devices 
Average duration 

at bedtime 

Average duration 

at daytime 

Mobile phone 2.35 hrs 1.55 hrs 

Television 0.50hrs 0.16 hrs 

Tablet/iPad 1.2 hrs 0.46 hrs 

Laptop/PC 1.3 hrs 0.52 hrs 

MP3 player 0.45 hrs 0.53hrs 

Table 3 shows the maximum use of mobile phones 

during bedtime and the minimum use of television during 

the daytime. 

Figure 1 shows that the males use more mobile phones, 

tablets/ iPads than female students whereas the females 

use more laptops, television, and MP3 than male students. 

92% of the male students used mobile phones and 86% of 

female students used mobile phones, 35% of males and  

52% of females watched television, 86% of males and  

66% of females used tablet/ I pad, 85% of males and 92% 

of females used laptop/PC and 42% of males and 62% of 

females listen to MP3. 

4. Discussion 

The present study shows that the association between 

short sleep duration and prolonged use of electronic 

devices is highly significant. According to Mari Hysing et 

al. [15], there is an association between electronic media 

use and short sleep duration including SOL, which was by 

the findings of the authors [16, 17].  

The present study shows that the association between 

the use of various electronic devices for a longer period 

and high BMI i.e., obesity is highly significant. This is in 

accordance with Mari Hysing et al. [15] There have been 

several studies that show an association between the use 

of various electronic devices and obesity recently [6]. 

Previously obesity has been related to withdrawal from 

society [18]. Using various electronic devices could 

enhance sedentary life as well as decrease active 

behaviors which may cause energy imbalance. The use of 

electronic devices is associated with an increase in food 

consumption without hunger which results in an increase 

in food consumption in adolescents [19]. Nowadays, 

adolescents eat a lot of junk food like fast food and 

beverages and use various electronic devices increases the 

consumption of these food and beverages [20].  

 

Figure 1.  Use of electronic devices among male and female students 
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Some studies show that there are significant 

independent associations between obesity and the use of 

various electronic devices like television, laptops, 

computer, video gaming devices [21-23]. There are also 

significant studies related to using television, computer, 

and video games with obesity but fewer studies between 

the use of smartphones, tablets, iPads, and obesity. 

According to T. Arora et al. (2013), there is no 

relationship between weekday mobile use and obesity 

because smartphones, tablets, and iPads are portable and 

they don‟t require the fixed position of the body to use, 

instead, they result in increased movement and energy 

expenditure compared to television, internet, and 

computer. Future studies may investigate in more detail 

the use of mobile phones, tablets, iPads other than 

watching television, using computers, and the internet. 

According to Taheri et al. short duration of sleep may lead 

to obesity because of hormonal imbalance between leptin 

and ghrelin which causes more food intake [24]. Short 

sleep duration causes an increase in hunger and appetite 

and craving for unhealthy junk food because of alteration 

of metabolic hormones. Some recent studies also show 

that imbalance hormone metabolism is due to 

misalignment of the circadian rhythm. So, there are 

several heterogeneous findings between metabolic 

hormones alteration or energy balance and sleep duration 

in adolescents [25-27]. 

The present study shows that the average duration of 

use of smartphones at bedtime is maximum and minimum 

use of television in the daytime because of newer 

technologies of gaming in the smartphone. Although the 

number of times the use of electronic devices differed 

there was a significant association between the use of 

different electronic devices and sleep. Other studies show 

that there is a significant relationship between television 

and sleep [28,29], which can be generalized to newer 

technologies. Some studies also show the relationship 

between laptop/PC and poorer sleep [30] and decreased 

bedtime. [16,17]. The use of different electronic devices 

such as computers, mobile smartphones, television, and 

video gaming devices before bedtime were all associated 

with an increase in sleep deficit. So, if the adolescent uses 

electronic devices, the total for more than 4 hours after 

school was prone to sleep deficit. When the study was 

conducted separately for different electronic devices at all 

times if the daytime screen uses more than 2 hours then it 

was significantly associated with sleep deficit [15]. 

There are many causes to explain the relationship 

between the duration of sleep and the use of electronic 

devices. The utilization of electronic devices affects sleep 

by consuming more time and interfering with sleep by 

increased psychological and physiological awakening. 

Because of the exposure of bright light from electronic 

devices, it interferes with sleep by delaying the circadian 

rhythm [7,8].  

The present study shows that male students use more 

mobile phones, tablets/ iPads than female students this is 

because they play various games on these devices, 

whereas female students use more laptops, television, and 

MP3 than male students, but according to Mari Hysing et 

al. [15] boys spend more time on console games, PC 

games whereas girls were more involved in online chat 

and other PC use. In our study as well as according to 

Mari Hysing et al. [15] the electronic devices were more 

used before bedtime. In this study, it was found that boys 

used more time on mobile phones and tablets/ I pad to play 

video games whereas girls used more time on mobile 

phones and listening to music by Mp3 players (p<0.001). 

Girls were significantly more involved in online chatting 

and computer use whereas boys were more involved in 

video gaming devices and computer games ( p<0.001). 

The present study shows that there is an association 

between prolonged use of different electronic devices and 

sleep deficiency (p ˂ 0.01), and other studies also show a 

powerful relation between the use of electronic devices 

and sleep deficiency because of using more electronic 

devices and less sleeping hours [31]. 

5. Summary and Conclusion 

Although the importance of different electronic devices 

is still to be discussed, it is found that the electronic 

devices used for social communication have a negative 

effect on sleep. Some studies show that there are 

statistically significant differences between the various 

electronic devices. Because there are numerous functions 

and tasks of different electronic devices, so the association 

between sleep and electronic devices should be studied 

thoroughly [2]. 

The present study will have a great impact on public 

health if the use of electronic devices is not decreased. 

Constant advances in technologies of electronic devices, 

easy availability, and accessibility will promote more use 

of devices, decreasing physical activity which will 

accelerate the current obesity epidemic. Therefore, this 

study shows that using mobile phones for a prolonged 

period at bedtime is a major public health issue like skin 

cancer due to radiation, neck problems, psychological 

issue, sleep deprivation, etc. [32] in adolescents and it 

should be prevented. Parents should be involved and 

should set the bedtime for adolescents to maintain good 

sleep hygiene and to decrease the prevalence of obesity in 

adolescents. 
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