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ABSTRACT

Objectives: In recent years, adolescents spend increasingly more time on technologic devices such as smartphones, televisions,
computers, and tablets. The aim of the present study was to investigate the relationship between the usage of digital technology
and health-related problems among adolescents.

Methods: A cross-sectional exploratory study was conducted by using a face-to-face survey administered to a sample of students
studying at 4 randomly chosen public middle school and 4 randomly chosen public high school in the city of Istanbul. In this study
recruited 1147 volunteer adolescents. All participants were answered a questionnaire regarding the demographic characteristics,
technological devices useage patterns and health-related problems.

Results: Most of the adolescents had smartphones (99.4%) and the fewest had game consoles (18.2%). The rate of using television
and smartphone for more than two hours a day among adolescents was 13.1% and 28.4%, respectively. A decrease in sleep
duration, increase in falling asleep time, distraction, fatigue, eating disorders and psychological symptoms were significantly more
present for individuals using smartphone more than two hours. A positive and very weak relationship was detected between the
duration of smartphone use and neck (r=0.096; p=0.002), wrist (r=0.079; p=0.008) and shoulder (r=0.069; p=0.021) pain. Also,
positive and very weak relationship was detected between the duration of computer use and upper back (r=0.102; p=0.001), lower
back (r=0.078; p=0.011) and shoulder (r=0.069; p=0.041) pain.

Conclusion: This study showed the most widely used technological device among adolescents is smartphones and it was observed
that the excessive use of this device among adolescents is more associated with many different health-related problems than

other technological devices.
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INTRODUCTION

In the 21st century, increasingly popular digital technologies are
the Internet of Things (loT), artificial intelligence (Al), big data,
blockchain technology and 5G telecommunications networks.
These technologies are interconnected with each other and
benefit human life. Digital technology devices take part in an
importantroleinadolescents’social lives as well as entertainment.
In recent years, both academics and the public have expressed
concern about the rise of digital technology, focusing on
smartphones and social media use [1]. Itis observed that children
start using technological devices at a very early age (during the
kindergarten period) and the use of technological devices get
more common by age. The transition to new digital technological
devices has resulted in changes in device using habits. For
example, in 1970s, children used to start watching television
at the age of four, however, today they start to interact with
digital technological devices when they are four months old [2].

Digital technology use is a general term that covers various
devices, services, and types of use. Adolescents now spend more
time on television, smartphones, tablets, and social media than
they spend in school [3]. This became the most important activity
for kids and adolescents while they are not sleeping. The largest
growth in digital media usage has occurred when watching
online videos, using social media, and browsing websites. Of
these activities, both tweens (8- to 12-year-olds) and teens
(13- to 18-year-olds) report that watching videos on YouTube is
their favorite form of digital media activity, followed in order of
preference by Snapchat, TikTok, Instagram, Discord, Facebook,
Twitter, Pinterest, and Reddit. On average, teens spend close to
an hour and a half a day on social media. In the context of daily
interaction, most people in Malaysia use WhatsApp, Facebook,
TikTok, Instagram, Zoom, and Hangout Meet. Facebook and
WhatsApp applications have become the choice that dominates
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80% to 90% of social media usage among adolescents as these
applications are able to speed up communication relationships
and be able to reach other users at a time. Excessive use of
digital technologic devices such as television, video games, and
computers poses a danger on the body and mental health of kids
and adolescents [4].

Effects of technological devices such as violence and aggression,
sleep problems, fear, antisocial behaviours, eating disorders,
obesity, attention problems and addiction are of particular
concern to those who are interested [5-8]. In literature, more
studies are found in recent years which indicates a relationship
between the use of mobile technological devices (laptops,
tablets) and musculoskeletal disorders among children and
teenagers [9,10]. Using smartphones causes impaired joint
position sense in flexion, decreased deep cervical flexors activity,
and forward head posture [11]. A study conducted with children
aged 6-17 has found that the risk of obesity is two times more
for children who use technological devices for a long time and
do less physical activity [12]. Despite the importance of sleep-in
optimal adolescent health and development, sleep deficits are
prevalent in this age group. In a study has shown that night-time
use of at least one screen-based media devices, and specifically
mobile phones or televisions, was associated with adverse
sleep outcomes, particularly insufficient sleep duration, late
midpoint of sleep, and poor sleep quality among adolescents
[13]. A research conducted in Singapore, it was identified that
headache is more common among smartphone users and as the
daily talk time increases as minutes (>60 mins) and frequency of
headache also increases which is considered as a dose-response
relationship [14]. Studies report that spending a long time with
mobile phones causes problems such as eye strain, eye irritation,
blurred vision, rash, and diplopia [15, 16]. Moreover, excessive
digital technologic device use might cause postural defects,
musculoskeletal pain, anxiety, depression, and a decrease in
proprioception [9, 17-19]. On the other hand, studies have
shown that addiction to smartphones can be an obvious risk
factor for poor academic performance [20, 21].

Considering the recent technological growth observed in Turkey
and that concomitant to this fact, there has been an increase
in access to these technologies, it is believed that today’s
adolescents are more exposed to these resources. It is important
to determine the potential negative effects of technological
device use on the mental and physical health of adolescents. To
the knowledge of the authors, there are limited studies in the
literature evaluating the use of technological devices, duration
of use, preferences, and health-related problems among school-
age students in Turkey. Therefore, the aim of this study is to
examine the relationship between the use of digital technology
and health-related problems in adolescents in Turkey.

METHODS

This was an epidemiological and cross-sectional study, which
was conducted in the 2018-2019 academic year with the
students studying at 4 randomly chosen public middle school
and 4 randomly chosen public high school in the city of Istanbul,
Turkey. According to data provided by Provincial Ministry of
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National Education there are 25 public middle schools and 32
public high schools in the city of Istanbul, Turkey. In the 2018-
2019 academic year an estimated 65,048 adolescents were
enrolled in these 57 public middle and high school. The sample
size, estimated population was calculated as 1290 by using Epi-
Info [22] program with a 95% confidence interval; sampling error
of %3; estimated prevalence of 50%; sample loss of 20% and a
two-fold design effect. Study inclusion criteria; attending one of
the selected schools and age between 11 and 18 years. Students
who do not have parental consent or parental consent form,
do not use any technological device, have any known systemic
disease, and fill the questionnaire insufficiently were excluded
from the study. In each school, participant classes were chosen
by a simple randomized sampling method. Two classes were
chosen from each grade and 20+3 volunteer students were
chosen from each class.

Data Collection

Data collection form was prepared by the researcher in the light
of current literature and the form was finalized after performing
pretest with 34 students. The form is divided into three parts;
The first part of the data collection form aimed to assess socio-
demographic characteristics of the participants such as age,
gender, height, weight, body-mass index, type of education, type
of school. In this study, =85 X <95 percentile BMI was considered
as overweight and =95 percentile BMI was considered as obese
[23]. The second part of the data collection form aimed to assess
technological device usage habits (number of technological
devices in the participants’ house and time of daily use). The
third part of the data collection form aimed to assess health-
related symptoms such as sleep status, musculoskeletal pain,
concentration, tiredness, stress, and nutrition [7, 9, 13]. The
musculoskletal pain level of the participants was evaluated by
the Numeric Pain Rating Scale. In this scale, the evaluation of
pain level starts with 0 (no pain) and ends with 10 (severe pain)
[24].

Data Analysis

Data analysis was performed using SPSS software version 21.0
(SPSSinc., Chicago, IL, USA). Shapiro-Wilk test was used to identify
whether the data was normally distributed. The data obtained
from the results of this test were found to be non-normally
distributed and non-parametric tests were used for analysis. For
statistical analysis, parameters were defined by average (mean),
standard deviation (SD), frequency (n) and percentage (%) values.
For comparing demographic and clinic characteristics of the
groups, the Mann- Whitney U test was used for quantitative data
and the Chi-Square test was used for qualitative data. Spearman
Correlation test was used to analyze the relationship between
the data obtained from the participants. Correlation values are
rated as:r > 0.81-1.0 is excellent; 0.61-0.80, very good; 0.41-0.60,
good; 0.21-0.40, weak; and 0.00-0.20, very weak) [25]. In all tests,
a p-value <0.05 was considered statistically significant.

RESULTS

At the end of the study, in total 1189 adolescents were included
in the study. However, 42 individuals were excluded due to errors
when completing the questionnaire and excluded from the
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analysis. The final sample consisted of 1147 adolescents forms
572 public middle schools and 575 public high schools. The
demographic characteristics are described in Table 1. Mean age
and BMI of the participants was 13.5+2.3 years and 20.1+3.5 kg/
m2, respectively. However, 52.1% of the participants were female.
A statistically significant difference was found in every parameter
except gender (p=0.409) in terms of the type of school (p=0.001).

It was found in the study rate of being overweight and obese
was 19.9% among public middle school students and 13.5%
among public high school students. By comparing in terms of
the type of school, middle school students were found to be
more overweight-obese than high school students (p=0.001)
(Figure 1).

By investigating the technological devices that students have at
home, it was found that smartphone (99.4%) and television (TV)
(99.2%) were found the most and game consoles (18.2%) were
found the least (Figure 2). Among participants 28.4% reported
using smartphones for more than 2 hours on average per day,
13.1% of the individuals reported watching TV for more than 2
hours per day. In addition, 88.7% and 72.6% of the participants
stated they do not use game consoles and tablets, respectively
(Table 2).

Table 1. Demographic characteristics of participants
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The comparison of using different technological devices for more
than two hours and various health-related problems is given in
Table 3. A decrease in sleep duration, increase in falling asleep
time, distraction, exhaustion, eating disorders and psychological
symptoms were significantly more present for individuals using
smartphones more than two hours (p<0.05). Psychological
symptoms were significantly more present for individuals
using computers for more than two hours compared to those
using computers for less than two hours (p<0.05). Fatigue was
significantly more present for individuals using game consoles
for more than two hours compared to those using game consoles
for less than two hours (p<0.05).

A positive and very weak relationship was detected between
the duration of smartphone use and neck (r=0.096; p=0.002),
wrist (r=0.079; p=0.008) and shoulder (r=0.069; p=0.021) pain. A
positive and very weak relationship was detected between the
duration of computer use and upper back (r=0.102; p=0.001),
lower back (r=0.078; p=0.011) and shoulder (r=0.069; p=0.041)
pain. A positive and very weak relationship was detected
between the duration of watching television and neck (r=0.059;
p=0.041) pain. A positive and very weak relationship was
detected between the daily time of using all devices and all
musculoskeletal pain complaints (p<0.05) (Table 4).

Total Middle school High school
(n=1147) (n=572) (n=575)
Mean+SD Mean+SD Mean+SD P
n (%) n (%) n (%)
Male 598 (52.1) 305 (53.3) 292 (50.9)
Gender 0.409°
Female 549 (47.9) 267 (46.7) 282 (49.1) :
Age ( years) 13.56+2.31 11.56+1.25 15.55+1.09 0.001°
Weight (kg) 52.33+14.05 44.78+12.04 59.87+11.67 0.001°
Height (cm) 160.30+12.75 | 152.07+10.95 168.38+8.53 0.001"
BMI (kg/m?) 20.10+3.56 19.15+3.61 21.06+3.25 0.001°
Duration of daily exposure to technological devices, hour 4.55+1.64 4.39+1.30 4.70+1.94 0.053°
BMI; body mass index
2Chi-square test, p<0.05
®Mann Whitney U-test, p<0.05
Table 2. Distribution of participants’ average daily use time of technological devices
Never used <1 hour 1-2 hours 3-4 hours >4 hours
n (%) n (%) n (%) n (%) n (%)
Mobile phone 148 (13.0) 277 24.4) 387 (34.1) 223 (19.6) 100 (8.8)
Computer 582 (52.0) 278 (24.8) 166 (14.8) 58 (5.2) 35 (3.1)
Television 206 (18.4) 402 (35.8) 367 (32.7) 112 (10.0) 35(3.1)
Tablet 809 (72.6) 179 (16.1) 92 (8.3) 28 (2.5) 7 (0.6)
Game console 999 (88.7) 68 (6.0) 39 (3.5) 17 (1.5) 3(0.3)
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Table 3. Comparison of the use of technological devices over two hours and the presence of health problems

Mobile phone PC TV Tablet Game console
%/ p? %/ p? %/ p? %/ p? %/ p?
Distractibility 35.6/0.029 25.8/0.263 29.2/0.632 37.1/0.437 20.0/0.279
Course activity 56.8/0.001 49.4/0.928 55.7/0.080 51.4/0.788 30.0/0.082
Sleep time 57.5/0.001 44.0/0.486 34.6/0.001 34.2/0.116 60.0/0.259
Sleep onset 58.8/0.002 55.9/0.391 59.1/0.053 60.0/0.316 60.0/0.448
Nutrition 33.0/0.035 46.2/0.093 33.5/0.286 38.2/0.965 40.0/0.835
Psychology 41.6/0.001 48.3/0.018 57.8/0.593 60.0/0.968 65.0/0.650
fiz';”'e of social activi-| ;54,6001 25.8/0.428 25.1/0.227 25.7/0.651 40.0/0.284
Fatigue 6.8/0.005 7.5/0.246 10.2/0.813 14.2/0.541 30.0/0.006

2Chi-square test; p<0.05

Table 4. The relationship between participants’ duration of using technological devices and musculoskeletal pain complaints

Upper Back Lower Back Neck Hand Wrist Shoulder

Device usage
r pc r pc r pc r pc r pc r pc

Mobile phone, hour  0.057 0.051 0.043 0.141 0.096 0.002 0.056 0.052 0.079 0.008 0.069 0.021

Computer, hour 0.102 0.001 0.078 0.011 0.004 0.891 0.020 0.501 0.036 0.222 0.061 0.041
Television, hour -0.018 0.552 0.009 0.773 0.059 0.041 0.029 0.335 0.023 0.444 -0.006 0.843
Tablet, hour 0.016 0.592 0.010 0.724 0.007 0.825 0.045 0.137 0.012 0.694 0.048 0.101

Game console, hour -0.016 0.586 0.002 0.945 0.013 0.656 0.017 0.574 -0.003 0.916 -0.001 0.975

Igffr'de"ice usage, 093 0.002 0.094 0.002 0.109 0.001 0.088 0.003 0.114 0.001 0.101 0.001

¢Spearman correlation; p<0.05

The distribution of BMI by level of The distibution of differenttechnological
education (n=1094) devices in participants' homes
100 99,2 99,4
474 %0
600 437 . 77
400 70
200 60 45 43 29 50 i
. diFvay Sy s0
40
Normal Overweight Obese a0 182
mMiddle school  m High school ig -
(1]
™ PC TABLET GAME CONSOLE  MOBILE PHONE
Figure 1. The distribution of participants BMI according to Figure 2. The distribution of different technological devices
the educational level in participants’ homes
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DISCUSSION

As a result of the research, it was seen that the adolescents used
smartphones the most and the game consoles the least. The rate
of using television and smartphone for more than two hours
a day among adolescents was 13.1% and 28.4%, respectively.
A decrease in sleep duration, increase in falling asleep time,
distraction, fatigue, eating disorders and psychological
symptoms were more present for individuals using smartphone
more than two hours. Moreover, there is an association between
the smartphone use duration and presence of neck, shoulder,
and wrist pain.

Inthe presentstudyitis revealed that smartphone had the highest
prevalence of use. Similar to recent large studies conducted in
the Norway [7], United Kingdom [13], and Singapore [18] the
smartphone was the most used device among the adolescents.
Possible reasons for the high usage of smartphones included
portability, convenience and multiple functions offered, such as
ease of access to the internet, social media and messaging, and
usage for daily functions. A study has proven that adolescents
nowadays are more comfortable to interact through the
Facebook than face to face. This is because the use of Facebook
allows a person to interact with anyone around the world without
being limited by time and geographical distance.

In literature investigating the effects of the use of digital
technological devices on the musculoskeletal system of
adolescents Harris et al. [26], states that there is a relationship
between children’s musculoskeletal complaints and using
computerbothatschoolandathome, musculoskeletal symptoms
that start during youth due to the increased use of computers
may cause an increase in discomfort and pain complaints during
adulthood. A study conducted by Myrveit et al. [27], state that
the teenagers who spend more time in front of the screen
(console games, computer games, and other computer activities)
experience more neck and shoulder pain. Moreover, it was stated
in this study that the relationship between neck and shoulder
pain and the time spent in front of the screen is partially related
to depression. In another study Gustafsson et al. [28], reported
that the greater amount of smartphone use was associated
with a higher prevalence of musculoskeletal symptoms in neck/
shoulders, upper back, arms and wrist/hand. Similarly in the
Toh et al. [18] study, found that after adjusting for potential
confounders, more hours/day of smartphone use was associated
with increased risk of neck/shoulders, upper back, arms and
wrist/hand discomfort to and visual symptoms. The results of
our study are found to be in the same direction as literature. In
another study, it was reported that, using smartphones causes
impaired joint position sense in flexion, decreased deep and
superficial cervical muscle activity, and forward head posture
[11]. In the authors’ opinion, smartphone users are unaware
of their neck positions while using smartphones and learn an
unhealthy flexion posture. This flexion posture has become
a frequent and persistent habit among young individuals.
The results of our study about the effects of daily total use of
technological devices on pain complaints were different from
the literature. Discomfort is likely associated with adolescent’s
unhealthy technological devices usage behaviours including
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frequent and long durations of devices use, adopting awkward
postures because of inappropriate seating and furniture and
workstation layout, inadequate forearm support during texting,
gaming by keyboard and mouse use. However, the relationship
between technological devices use and musculoskeletal
symptoms is unknown, and prospective cohort or longitudinal
studies are needed to provide more information on the nature
of the relationship.

Besides, in our study, it was observed that the increase in fatigue
status, psychological symptoms, neglecting house duties
and eating disorders was significantly more frequent for the
adolescents who use smartphones for more than two hours a
day compared to those who use less than two hours a day. In
a study conducted by Bickham et al. [29], it was reported that
mobile phone use and television viewing were associated with
depressive symptoms, while computer use, music listening,
and video game play were unrelated. Nakamura et al. [30], it
was found that frequency of breakfast decreased, duration of
studying at home decreased, frequency of depression, anxiety
and discomfort feelings increased for the children who play
electronic games for more than one hour a day. It was also
reported that, frequency of breakfast decreased and feeling
of anxiety and discomfort increased for the children who
watch television and using computer for more than one hour
a day compared to those who watch less than one hour a day.
As a result of the study, it was reported that multiple use of
technological devices have a cumulative effect on subjective
health. Orben et al. [31] found small negative between-person
relations between social media use and life satisfaction in a large
United Kingdom sample of adolescents over 7 years. In a sample
of 1749 Australian adolescents, found overall low within-person
relations between total screen time and depressive symptoms
[32]. In literature, there are different results about the effects
of technological devices on fatigue, neglecting house duties,
psychological symptoms, and eating disorders. We believe that
further study on this subject will be beneficial.

In the current study, it was found that the decrease in sleep
duration and the increase in the duration of falling asleep was
more frequent for the adolescents who use smartphone for
more than two hours a day. Similarly, Parent et al. [33], reported
that as the time spent in front of the screen increases, quality
of sleep decreases, sleep duration decreases during puberty and
sleep disorders occur in the group of age three. Hysing et al. [7],
revealed that the extensive use of the technological devices was
significantly and positively associated with sleep onset latency
and sleep deficiency, with an inverse dose-response relationship
between sleep duration and media use. Cain and Gradisar [34]
reported that the frequency of use of a computer or electronic
games is associated with longer falling asleep duration and
shorter sleep duration. Possible mechanism might be in the
compilation that technological device screens might increase
physiological and mental stimulation which makes it difficult
to fall asleep. It was also reported that the bright light of the
television or computer screens might suppress the secretion of
melatonin which might delay the onset of sleep. Similarly, Liu et
al. [21], reported that excessive digital media use or screen time
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may increase risk of sleep deprivation, sleep disturbance, mental
and physical health problems, and daily functioning impairment.

Limitations and Recommendations

There is some limitation of the study. The first limitation is that
the study only includes public school students. The fact that the
participants were randomly selected from secondary and high
school students studying in Bahcelievler district of Istanbul limits
the generalizability of our results. Second, the reliability of the
study is limited to the accuracy of the answers of the participants.
Finally, the interpretation of the study results is based on the
survey data and no objective evaluation method was used.

Nowadays, most digital activities can be accomplished with a
single smartphone, and mobile phones will continue to increase
in popularity and use. Adolescents should be advised to limit
or reduce the time they spend on a mobile phone and take
preventative measures against the harmful effects of screen
time on sleep, mental health, and academic performance. So,
parents need to take the efforts to guard, control and limit the
screen time to avoid the risk of behaviour and psychological
problems. Therefore, adolescents need more parental supported
and direction as they gradually develop their own digital literacy
skills. This is a valuable contribution to existing research in
that significant increases in technological device use time may
indicate that an adolescent health is deteriorating. Longitudinal
research should be utilized to confirm our findings and provide
evidence for directionality.

CONCLUSION

According to the results of our research, the increase in the time
of using technological devices such as smartphones, computers,
and television which have become indispensable parts of daily
life for adolescents which is associated with various health
problems. The smartphones were found to be the most used
technological device among adolescents, and it was associated
with various health problems such as decrease in sleep duration,
increase in falling asleep duration, attention deficit, fatigue,
eating disorders, psychological symptoms, neck, shoulder,
and wrist pain. It is expected that the results of the study
will contribute to raising awareness of the effects of intense
technological device use on health.
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