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Abstract—Use of microwave communication wireless devices, i.e., mobile phones,   computers, tablets, etc., has been more 
widely popular among adolescents in most, if not all, countries globally. Obviously, computer games, entertainment and social 
media related applications (i.e.  Facebook, Twitter, Line) have played pivotal roles in making adolescents to become addicted 
to those devices, thus being over-indulged with those gadgets and applications. Consequently, adolescents today have 
increasingly had insufficient sleep and sleep disturbances, especially those living their life in urban environment. The 
objectives of this research encompass two key issues, namely, to investigate sleep patterns and evaluate the association 
between socio-demographic aspects and use of microwave communication wireless devices with less sleep duration among 
adolescents in Bangkok, Thailand. This study covered 1,080 high school students from 10 high schools of Bangkok area. 
Descriptive analysis and multivariable logistic regression models were employed in order that, statistically, the significant 
associations can be identified.  The results showed that the prevalence of adolescents’ less sleep duration (<8 hr.) accounted for 
835 (77.3%). Multivariable logistic regression analysis pointed out less sleep duration was associated with GPA of 3.13-3.50 
(OR=1.70 [95% CI=1.11-2.59]), GPA >3.50 (OR=2.30 [95% CI=1.43-3.69]), use smartphone with online internet when 
needed (OR=2.09 [95% CI=1.02-4.30]), internet offline before bedtime (OR=2.57 [95% CI=1.11-5.95]), and  internet online 
all the time (OR=3.14 [95% CI=1.47-6.68]). It is recommended that adolescentsshould be educated to be aware of the risks 
involving the use of, and exposure to, microwave communication wireless devices, apart from the impacts of sleep time. More 
importantly, individuals and organizations concerned should play key roles in coming up with sound and efficient policy to 
tackle this issue. 
 
Index Terms—Sleep, Sleep Duration, Microwave Communicationwireless Use, Adolescent Health 

I. INTRODUCTION 
 
It is generally recognized that enough sleep plays 
important roles in maintaining physical and mental 
well being for human being. Sleep is especially crucial 
for adolescents because it can result in generating 
growth and development[1]. Evidences suggested that 
poor sleep can be the cause of daytime sleepiness, 
exhaustion [2], obesity [3], and high risk of vehicle 
accidents [4]. Insufficient sleep can also lead to severe 
irregularities of sleep patterns and other negative 
impacts for health [2]. 
Sleep duration is also of significance for adolescents 
owing to the fact that less sleep duration can be 
associated with academic performance [5].Previous 
studies also pointed out that an association between 
high information and communications technology use 
as well as high frequency of microwave 
communication wireless devices, i.e., smart/mobile 
phone use, can have effects on poor sleep and waking 
time tiredness [6]-[7]. 
Use of electromagnetic devices, i.e., mobile phones,   
computers, tablets, etc., has been more widely popular 
among adolescents in most, if not all, countries 
globally. Obviously, computer games, entertainment 
and social media related applications (i.e.  Facebook, 
Twitter, Line) have played pivotal roles in making 

adolescents to become addicted to those devices, thus 
being over-indulged with those gadgets and 
applications. In the USA, the evidence showed that the 
number of those with 12-17 years of age having 
personal mobile phones has increased from 45% in the 
year 2004 to 75% in the year 2010: a total of 30% 
increase across the 6-year period [8]. Evidence on 
adolescents’ use of microwave communication 
wireless device discovered that Thai adolescents spent 
3.1 hrs. per day including computer/mobile’s online 
games and, when compared to other Asian 
adolescents, regarded as the highest total time spent on  
microwave communication wireless device [9].   
Previous studies indicated that exposure to microwave 
communication wireless devices, to a greater extent, 
had impacts on human in different aspects, i.e., effects 
on DNA [10]; impacts on stress response [11]; effects 
on immune system [12]; impacts on blood pressure 
[13]; increased risk of brain tumors[14]; cause of sleep 
disruption; and impacts on sleep patterns [16].With the 
rapid advanced technology and development, the 
microwavecommunication wireless devices have been 
greatly popular among adolescents all over the world, 
particularly among Thai adolescents ranked the 
highest number of mobile phone users in Asia. 
Extensive investigations have been made on various 
effects derived from single specific device, i.e., mobile 
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phone exposure [17]. Moreover, very few, if any, 
studies in Thailand have focused on the association 
betweenmicrowave communication wireless devices 
exposure and sleep deprivation. So, it is necessary to 

examine the association of microwave communication 
wireless devices exposure relating to less sleep 
duration among high school students in Bangkok, 
Thailand. 

 
Table 1 Socio-demographic and use of microwave communication wireless devices according to sleep duration 
 

  
II. PROCEDURE  
 
Participants 
This research, conducted in the year 2014, with a total 
number of 1,156 high school students being invited to 
participate and 1,080 (93.4%) of them completed the 
self-administered questionnaires. The prospective 
participants werefrom 10 High Schools in Bangkok, 
Thailand. Based on Bangkok vicinity’s schoolsystem 

management, 2 educational service areas are under 
the supervision of the Office of the Basic Education 
Commission, Ministry of Education. The quota 
sampling technique was used in each educational area 
in Bangkok, and 5 schools of each area were 
randomly chosen, totalling 10 sampled schools. Each 
school then selected a total of 3 levels of classrooms, 
encompassing grade 10, 11, and 12, totaling 30 
classrooms. 
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Recruitment 
To achieve the sampled targets, initial letters were 
sent to 10 schools inviting their students to take part in 
this cross-sectional study. Each sampled school’s 
counseling and guidance teachers cooperated with the 
researcher by asking their students to be part of this 
survey. Those consenting students had to give 
information sheet and consent form to their 
parents/guardians to get permission. After being 
informed of the permission from the students’ 
parents/guardians, the data collection in each 
classroom took place. It has to be noted that all the 
completed questionnaires were anonymous. The 
procedures of this study were approved by the Ethics 
Review Committee for Research Involving Human 
Research Subjects, Health Science Group, 
Chulalongkorn University (ECCU). 
 
Instruments  
The self-administered questionnaires for this study 
covered two components of key information like 
socio-demographic andmicrowavecommunication 
wireless devices used. Details of the questionnaire 
included the following variables: age, gender 
educational level, weekly allowance and 
microwavecommunication wireless devices used.In 
classifying the less sleep duration, the following 
guidelines were applied: sleep time for adolescents 
should be between 8 – 9 hours per night [18]; 
insufficient sleep time for adolescents was, based on 
the National Sleep Foundation, less than 8 hours per 
night [19]. Worth pointing out is that such items as 
“Over the past one month, how many hours, on the 
average, per night do you sleep?” were used to assess 
less sleep duration. 
 
Data analysis 
Given the socio-demographic and 
microwavecommunication wireless devicesuse, the 
examination of frequency distributions of participants 
was conducted in accordance with less sleep duration. 
The characteristics were then summarized by 
employing mean (+SDs) and categorical variables 
using counts and percentage for basic univariate 
summaries.  Later, the distribution of sleep duration 
across demographic and microwavecommunication 
wireless devicesusewas calculated. The unadjusted 
odds ratio (OR) and 95% confidence intervals (CI) for 
the associations of sleep duration parameters with 
socio-demographic and microwavecommunication 
wireless devicesusewere afterwards 
analyzed.Stepwise logistic regression modeling 
procedures were used to calculate adjusted odds ratio 
(OR) and 95% confidence intervals (95% CI) for the 
association between less sleep duration and 
socio-demographic and microwavecommunication 
wireless devicesuse. All analyses were performed 
using IBM’s SPSS (Statistical Package for the Social 
Sciences, version 22.0 Armonk, NY: IBM corp.). All 
reported p values are two-sided and deemed 

statistically significant at α=0.05. 
 

Table 2 Unadjusted and Adjusted Odds Ratio with 
95% CI for less Sleep Duration 

 
 
III. RESULTS 

 
Table 1 indicated that, the mean age of the total 1,080 
respondents was 16.8 (+.94) years: males accounted 
for 483 (44.7%); whereas females accounted for 597 
(55.3 %). The prevalence of less sleep duration (< 8 
hrs.) was 835 (77.3%): males accounted for 
367(76.0%), whiles females accounted for 468 
(78.4%), respectively. The association between less 
sleep duration of the samples and their 
socio-demographic and microwavecommunication 
wireless devices use can be described as follows: 
Differences in age, gender, educational level, and 
smart phone use, internet use thru computer,internet 
use thru tablet,were not found. Contrarily, significant 
differences in GPA, weekly allowance, smart 
phone/mobile phone use with small talk, internet use 
thru smartphone anduse of Wi-Fi connection at home, 
were discovered. 
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Table 2 displays the odds ratio of less sleep duration 
across socio-demographic and microwave 
communication wireless devices use by employing 
stepwise logistic regression after adjusting for gender, 
educational level, GPA, weekly allowance, smart 
phone/mobile phone use(hrs./week), smart 
phone/mobile phone use with small talk, internet use 
thru smartphone, Internet use thru computer, Internet 
use thru tablet, use of WIFI connection at home. When 
compared to adolescents who obtained GPA< 2.70, 
those who obtained GPA 3.13-3.50 were likely to have 
less sleep (OR=1.70 [95% CI=1.11-2.59]); whereas 
those having GPA >3.50 were likely to have 2.5 folds 
less sleep duration (OR=2.30 [95% 
CI=1.43-3.69]).When compared to adolescents who 
did not use mobile phone/smartphone, the findings 
suggested that those using smartphone with online 
internet when needed were likely to have less sleep 
duration (OR=2.09 [95% CI=1.02-4.30]); whereas 
those having theirinternet offline before bedtime were 
likely to have 2.5 folds less sleep duration (OR=2.57 
[95% CI=1.11-5.95]); whiles those having their 
internet online all the time were likely to have 3 folds 
less sleep duration (OR=3.14 [95% CI=1.47-6.68]). 

 
IV. DISCUSSION 
 
The findings, according to our study, discovered that 
the prevalence of less sleep duration (< 8 hrs.), among 
high school students in Bangkok, accounted for 
77.3%. Notably, the evidence found was consistent 
with the study conducted by Eaton, D.K. et al., (2010) 
with samples of 4,041 high school students in America 
nationwide. Based on Eaton, E.K. et al.’s result, the 
prevalence of less sleep duration accounted for 68.9% 
with somewhat differences in figures[20].By 
comparison, the prevalence of less sleep duration 
among high school students in Bangkok was slightly 
higher than in America, because, arguably, our study 
was conducted only in Bangkok area, whereas the 
other study was carried in America nationwide. 
Given academic performances, our study found that 
adolescents with high GPA were likely to have less 
sleep duration. This is consistent with previous studies 
suggesting that those on academic fast track were 
likely to have less sleep. Additionally, a study by 
Yang, C.K. et al.(2005) pointed out that homework 
demands and academic stress were associated with 
students’ delayed bedtime and sleep deprivation[21]. 
Conclusively, it is conceivable that students with high 
GPA over the past semester felt compelled to sit up 
late for their study so that they could well maintain 
their academic performance continuously. 
Consequently, thiscould be one of the reasons that 
make them unable to avoid less sleep duration. 
Microwave communication wireless exposure:  Based 
on the study above, we found that students using 
smartphone with online internet when needed 
(OR=2.09), those having their internet offline before 
bedtime (OR=2.57); those having their internet online 

all the time (OR=3.14), were likely to have less sleep 
duration in an increasing manner. In conclusion,  the 
more the students were expose to microwave 
communication wireless, the higher risk of them 
having less sleep duration. Other possible factor is that 
those having less sleep duration can be attributed to 
melatonin, which is important hormone to regulate 
sleep, being suppressed by microwave communication 
wireless. The result is that the occurrence of sleep 
deprivation.Furthermore, Burch et al (1997) 
discovered that frequent mobile phone use may be 
associated with melatonin production [22].  
 
V. LIMITATIONS 
 
As a cross-sectional study, it precludes causal 
inference on the relation between the sleep duration 
and academic performance. Also, the use of 
self-administered questionnaire that relies upon 
subjective measures of sleep patterns and other 
variables can, to a certain degree, yield some error in 
reporting. It is important to note that, sleep duration 
andmicrowave communication wireless devices 
exposuredatawere based on self-report and deemed 
subjective.  
 
CONCLUSION 
 
It can be concluded that microwave communication 
wireless devices exposure are associated with less 
sleep duration.  If we want toobjectively evaluate the 
extent of theassociation betweenmicrowave 
communication wireless devices exposure andless 
sleep duration, a measurement instrument must be 
employed to assess the duration and signal strength 
ofmicrowave communication wireless exposure. 
 
IMPLICATION 
 
Owing to the general public concerns, currently, of 
potential risks induced by an increasing exposure to 
microwave communication wireless devices among 
adolescents, it is essential for families, schools, public 
health officials to address this problematic issue more 
efficiently. 
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