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Abstract

Due to the ubiquity of technology in the lives of twenty first century children, a concerted effort needs to be made to
protect children from the risks associated with technology use, and also to promote positive habits and modes of use
that are beneficial for child development. Although less of a focus in this paper, technology clearly also provides children
with a number of learning and socialization opportunities, and digital competence will likely be necessary for the next

generations to enter the labor market.
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Introduction

Screen time guidelines from many countries, with a large focus on
setting limits on exposure, might be too simplistic and fail to account
for some of the nuances associated with how children and adolescents
use technology such as what they use it for, when they are using it, and
the different types of screens they engage with throughout the day as
well as the screen-stacking phenomenon [1]. Trends in technology use
have shown that children and adolescents use screens differently than
they did in the past. Computers are more often used in the classroom,
especially with the proliferation of Bring Your Own Device programs,
fifteen year olds who took the Program for International Student
assessment reported having access to a smartphone. As these digital
trends are on the rise, more nuanced recommendations that are strongly
rooted in evidence and take into account the quality of the existing
evidence are essential [2]. The recently published guidelines from the
Royal College of Pediatrics and Child Health in the United Kingdom
that incorporate these notions, and account for individual differences
in children, may be a big step in the right direction in this regard. There
are some areas of research regarding children’s use of technology that
have quite robust and consistent research [3]. Yet, there are others with
incoherent conclusions, or that are still in their infancy that are guiding
policy and public opinion.

Methodology

At this time, there remain many open questions for future research.
Some results that have been quite consistent across the research
include, Blue light affects melatonin production and can affect sleep
in conjunction with good sleep hygiene, and limiting access to blue
light before bedtime or using blue light glasses can help mitigate this.
Moderate internet use can help children build rapport with their
peers, and probably does not displace engaging in physical activity
or other health-promoting behaviors [4]. Not all media is created
equal active versus passive engagement, violent versus entertainment
versus educational content, and age-appropriateness can impact child
outcomes. Co-viewing provides opportunities for scaffolding, and can
help children understand onscreen content; spending quality time with
parent’s caregivers might be more important than the type of activity
engaged in together [5]. Despite widespread attention in both media
and policy circles, there are some areas of the research that require more
clarity or agreement across scientific and policy communities, including,
if using technology is the cause of various cognitive outcomes, if using
technology is implicated in restructuring parts of children’s brains, a

total rewiring is highly unlikely, if extreme use of certain technologies
warrants an addiction label, or is this a pathologizing of normal
childhood behaviors, if technology does impact children’s emotional
development, the causal mechanisms are unclear, if there are real health
risks associated with technology use [6].

Discussion

In order to develop healthy attitudes towards children and
technology, as well as comprehensive and well-informed guidelines,
thereisaneed for more high-quality research in this field. National policy
agendas can help fill these gaps by selectively funding research in these
areas [7]. Some examples of research priorities for the future include,
Longitudinal studies. Larger emphasis on how and why children use
technology, and what phenomena like screen-stacking could mean for
processes such as attention or working memory. Inclusion of patient-
based studies, not just healthy populations, when studying mental health
issues or concerns [8]. Real-world implications of outcomes in this field
effect sizes published in studies are often statistically significant, yet
what do these results mean for the day to day lives of children and their
peers? Does a large effect size translate into functional differences in a
child’s daily cognition, behavior, social relationships and educational
outcomes? Establish causal links between technology use and child
outcomes, and understand underlying mechanisms [9]. A deeper
exploration of the benefits associated with technology use such as social
capital formation, enhanced cognition, physical activity, and teaching
and learning processes. In light of this, there are some areas where a
concerted effort can be made to protect children and adolescents from
potential negative effects associated with technology use. This includes
educators, parents and health practitioners assessing whether screen
time is affecting engagement in certain health-promoting behaviors,
setting timeframes for screen use and ensuring content-appropriate
programming for younger children [10]. Furthermore, individual
differences are important in this field. Simply playing violent video
games does not a killer make, individual differences of children should
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be accounted for in this domain, and any limits on quantity and quality
of media consumed could be assessed on a child by child basis, which
national guidelines could take into account. In addition to the issues
covered in this paper, recommendations for screen time can take
into account some other risks associated with technology use such as
phishing, cyber-bullying, accessing unsafe material or pornography,
and communication with unknown persons that can open the door
for grooming or radicalization [11]. On the other hand, potential
benefits such as sustaining and making friendships, developing digital
skills relevant for the twenty first century labor market and access to
information should also be accounted for. It is also important to assess
these risks and opportunities when considering restricting or enabling
screen time. Children and technology use is a topic nowadays that
potentially receives more media hype than it deserves. The research base
is still a work in progress, and the existing literature points to a number
of potential risks and benefits associated with using technology. There
is still progress to be made on identifying hard facts. Unfortunately,
many national guidelines focus on risks rather than rewards, and
media hysteria spouts a number of neuro-myths and false associations
between technology use and developmental outcomes of children [12].
Guidelines, especially those that prescribe strict time limits on media
use, need to be rooted in strong, multidisciplinary research. In order to
do so, we will hopefully see a proliferation of high quality work in these
fields, especially in the neuro-scientific field which is still in its infancy
regarding this topic. Generally speaking, the research is mixed in terms
of health outcomes for children and technology exposure. If screen
time is displacing other activities, such as physical activity, interacting
with family and peers, or sleeping for adequate periods of time, this
would be cause for concern [13]. However, research linking moderate
technology use to increased participation in sports and clubs should
provide some solace to parents and educators who are worried about
children interacting with screens. As in the first section of this paper,
there are a number of open questions and needs in this area of research
such as, stress mechanisms associated with screen use exploring
stressful versus stress-preventive use of screens, threshold limit for
displacement effects, the potential for active video games to be used as
public health interventions, or incorporated into education systems to
promote activity, the real health risks of long-term, low-level exposure
of children and adolescents to radiofrequency [14]. Timing of media
use is another domain in which parents and health professionals could
potentially work together to improve sleep outcomes. Thus, creating
media-free or media-reduced zones such as bedrooms and restricting
use right before bedtime could be beneficial for sleep, as additions to
implementing healthy sleep hygiene habits. Furthermore, addressing
postural concerns and reducing access to high-calorie, low-nutrient
snacks to reduce mindless eating in front of the television could be
of benefit [15]. As the proliferation of mobile phone use especially in
children is a relatively recent phenomenon, the long-term health risks
in this group are not clear as there has been no previous generation
exposed during childhood or adolescence to this kind of radiation.
As mentioned in the section focusing on sleep, radiofrequency might
also impact sleep architecture. Due to the lack of longitudinal work
documenting the effects of long-term exposure to radiofrequency from
cell phones and mobile networks, as well as inconclusive literature in
this field, it is difficult to state actual risks. The data is insufficient to draw
conclusions about these risks from long-term and low level exposure to
radiofrequency that people are exposed to in everyday environments.
In recent years, the proliferation of mobile phone use and mobile
phone networks has raised a number of concerns as their use is linked
to risks such as radiofrequency damage, musculoskeletal problems, eye
strain and sleep disturbance. This has been on the research agenda of

bodies such as the World Health Organization. The debate over risks of
radiation exposure has become especially prominent, although data in
adults tends to show weak or non-causal links between radiofrequency
exposure and brain cancer and different head tumors. There is some
evidence that suggests a higher risk of certain cancers with increased
mobile phone use, especially on the side of the head that is preferred for
cell phone use. However, there is sparse data regarding long-term use in
adults, and the evidence linking radiofrequency to cancer is contested
by experts in the field.

Conclusion

Therefore, implementing limits on when children and adolescents
use technology i.e. not in the hours immediately preceding bedtime,
or providing children with protective equipment such as blue light-
blocking glasses may help prevent sleep disruptions.
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