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Sammendrag

Bakgrunn: Barn med hey skjermtid har blitt assosiert med okt odds for redusert mental helse
score sammenlignet med barn med lav eller moderat skjermtid. Det er uklart hvordan
skjermtid pavirker mental helse og hvorfor det er kjennsforskjell. Sammenhengen mellom
skjermtid og mental helse ble undersegkt i denne studien.

Hensikt og problemstillinger: Studiens formal var & underseke vis det var forskjell med
skjermtid og mental helse med Islandske barn og ungdom, hva sekulare trender 1 forhold til
skjermtid og mental helse, vis det var sammenheng mellom tid brukt pa sosiale medier og
mental helse, og vis det var ssmmenheng mellom skjermtid og mental helse.

Metode: Repetert tverrsnittstudie.

Resultater: Gutter rapporterte mer skjermtid enn jenter (p<0.01), og begge kjonn viste
okning i skjermtid gjennom &arene. Jenter brukte mer tid pd sosiale medier plattformer enn
gutter, men det var en signifikant gkning av bruk av sosiale medier for begge kjonn gjennom
arene. Ingen av gruppene hos guttene hadde mental helse score over den satte cut-off nar en
sa pa bruk av skjermtid, mental helse og fysisk aktivitet. Jenter hadde mental helse score over
to 1 alle grupper med hoy skjermtid, uavhengig av lav eller hoy fysisk aktivitet.

Konklusjon: Gutter rapporterte mer skjermtid enn jenter, men samtidig rapporterte jenter
dérligere mental helse score enn guttene. Det er noe som mé undersokes.

Nokkelord: Skjermtid, Mental Helse, Barn, Ungdom, Sosiale Medier, Folkehelse

Abstract

Background: High screen time usage has been associated with children’s increased odds of
negative mental health score. However, it is unclear why high screen time use have negative
effect on children’s mental health and why there are differences between sexes. Association
between screen time usage and mental health was examined in this study.

Objectives: The aim of this study was to find if there were differences in screen time and
mental health in Icelandic children and adolescence, what the secular trends regarding screen
time and mental health, if there was an association between time spent on social media and

mental health, and last to find if there was association between time screen time and mental
health.

Methods: Repeated cross-sectional cohort study.

Results: Boys reported more screen time then girls (P<0.01), and both sexes showed
increased in screen time between the years. Girls used more screen time on social media
platforms than boys, but both sexes showed significant increase in social media use through
the years. None of the boys’ strata had a mental health score over the cut-off point when
looking at screen time use, mental health, and physical activity. Girls did have a cut-off



scored over two in all the strata with high screen time use regardless of, they had low or high
physical activity.

Conclusion: Boys report more screen time usage than girls, yet the results showed that girls
worse mental health score than the boys. That is something that needs to be looked at further.

Keyword: Screen Time, Mental Health, Children, Adolescents, Social Media, Public Health
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1. Introduction

While using screen time, people are more often than not sedentary. Pearson and her
colleagues did a systematic review where they looked at researches and studies about daily
sedentary, the review showed that daily sedentary increased by 10-20 minutes between the
years, in regards to children, between nine and 11 years old (Pearson et al. 2017). Children
that spend lot of their time after school at home tended to spend it with screen time activities
(Haycraft et al. 2020). Nowadays screen time is not only a problem at home or outside
school, but screen time is also increasing at schools as well. In 2015, Icelandic children in 8%
to 10 grade got their own tablet from their municipality and through the years children down
to 5™ grade have also gotten their own tablet to use in school and are allowed to take it home

with them (Gislason 2017).

Results from a meta-analyses study showed that those who have more than two hours a day
on average with sedentary screen time are more likely to suffer from depression (Wang, Li,
and Fan 2019). A cross sectional and longitudinal Australian study with children in the age
eight to 12 showed that children who reported high levels of screen time, also had greater
reports of psychosocial difficulties. Such a prosocial behaviour, peer problems and high
levels of conduct problems (Allen and Vella 2015). A significant association was found
between changes in total screen time and, device-specific recreational screen time and a
range of mental health outcome in a longitudinal study. In that study they examined the
association between changes in screen time and mental health outcome among adolescence

(Babic et al. 2017).

A Norwegian longitudinal study on children aged four, six and eight, showed that girls with
high television (TV) screen time use had lower ability of emotional understanding at the age
of six, than those who had modern or low TV screen time. The same applied to boys who had
high screen time use on gaming when they were four years old, had lower ability of
emotional understanding. Those children that had TV in their bedroom at age six had lower
emotional understanding at age of eight than children who did not have TV in their bedroom
(Skalicka et al. 2019). A systematic review study found out that there are increasing rates of
mental health problems and psychiatric disorder from childhood to young adults and about

one in five adolescents have a psychiatric disorder (Costello, Copeland, and Angold 2011). A



survey that looked at young adults from the United states of America (USA) showed that
those who have high experience of negative social media experience are 49% more likely to
have high levels of disturbed sleep (Rzewnicki et al. 2020). A systematic review of girls in
the age 12 to 18, showed a positive association between screen time and sleep problems,
musculoskeletal pain and depression (Costigan et al. 2013). Furthermore, in a developmental
behavioural study, children and young adults in the age ten to 23 year old was expected to be
accepted more than adolescents on social media (Rodman, Powers, and Somerville 2017).
Girls tended to have lower appearance and self-esteem than boy as well as they display more
other-oriented social media behaviour than boys (Steinsbekk et al. 2021). In 2016, screen
time and well-being population study with over 40 thousand children in the age two to 17
years old was conducted. The result showed that one hour a day or more of screen time use
was associated with lower psychological well-being, less curiosity, lower self-control, more
distractibility, more difficulty making friends, less emotional stability, difficult to care for
and inability to finish tasks. The participants aged between 14 to 17 that spent seven or more
hours with screen time each day were twice as more likely to have ever been diagnosed with
depression (RR 3.39, 95% CI: 1.54, 3.70) and to have ever been diagnosed with anxiety (RR
2.26, 95% CI: 1.59, 3.22) in the last 12 months. Those who had a modern use of screen time
(4h/day) in the same age group were also associated with lower psychological well-being

(Twenge and Campbell 2018).

Technology is something that is always improving, and new things are being invented. Fast
revolution and updates on things are part of our everyday life. For many it can be hard
keeping up with all the new technology. The oldest living generations have experienced
many things relative to technological development. For example, telephones, televisions,
computers, smartphones. For the youngest generation, generation Alpha, they are born into
all this technology and do not know life without it. That is why it is importing to make
research and studies about these things to see how people are cooperating with them, how it

effects their life and if there are any changing between years and generations.

In this study the main goal is to find out: “Are there gender differences in screen time and
mental health in Icelandic children and adolescence?”, “What are the secular trends
regarding screen time and mental health in Icelandic children and adolescents?”, “Is there
an association between time spent on social media and mental health?” and “Is the

association between screen time and mental health independent of physical activity?”.



2. Theory

2.1 Development in Icelandic culture

Western culture is a term used very broadly. It is not used to describe a specific group but
rather to describe a society and its culture. For example to refer to a heritage of social norms,
ethical values, traditional customs, belief systems, political systems, and specific artifacts and

technologies that have some association with Europe (Lyon 2020; ScienceDaily 2020).

Before WWII occurred, Iceland was one of the poorest countries in Northern Europe. When
the military from Britain and the US stayed in Iceland during WWII, they helped the
Icelandic finances and living conditions of the Icelandic population. It was not until after the
WWII when Iceland accepted the Marshall contract, that the US saw the benefit of
strengthening Europe’s democracies and markets (Arnason 2003; Arnastofnun 2018;

Ingimundarson 1996).

In 1860, around 83% of the Icelandic population were farmers but in the year 2000 this figure
was down to only 3%. The industrialization had quite an impact on the Icelandic society as
mechanization of the fishing fleet began, and trawlers were being imported. It was not until
the military from the United Kingdom (UK) and the US came, that airports and better roads
were laid, and the people were introduced to jobs that were well paid. After all that, the
people of Iceland migrated in big numbers from more rural areas to Reykjavik (Arnastofnun
2018). It was not only the Icelandic society that was changing, but the whole world was also
changing too. The first photograph was made in the 1830’s the telephone was invented in
1876, electric light in 1879, automobile 1885, radio in 1901, airplane was invented in 1903,
television in 1924, computer in 1937 and the internet in 1974 (Gregersen n.d.). These things
are still to this day improving, getting upgraded and getting better and better. In today’s
society, the technology mentioned above, is considered a necessity where most of us use it
every single day, and children in this day and age will never know how life is without it, like

the generations before them.

2.2 Television
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The first television came to Iceland during the WWII with the US military in 1953/1954 but
it was only broadcasted in English. It was not until 1966 that the first Icelandic broadcast was
aired, about ten years later then other Nordic countries (Fridriksson 2000; Petersson and
Pettersson 2000; Rikissjonvarpid n.d.). For example, Denmark had their first TV program in
1954, Sweden in 1956 and Norway in 1958 (Stette 2020). From a rare phenomenon in the
1950°, prevalence of time spent watching TV has seen a marked increase, and screen time is
now a very common domain where children and adolescence spend a lot of time. In today’s
modern world, screens are omnipresent, and children can watch TV shows, films, news, live
broadcast whenever they want, on television, computers and their smartphones. A
longitudinal study from the UK showed that in 2019, 80% of the children aged between five

and 15 watch video on demand (VoD) instead of live broadcast on television (Ofcom 2020).

2.3 Computers

The first substantial computer was invented early in 1940 by John W. Mauchly and J. Presper
Eckert. Since then, new and improved computers are introduced year after year. However
when Apple launched the iPad in 2010 it took the computer technology to another level (The
Univerity of Rhode Island n.d.; Zimmermann 2020). Research show that 24% of children
aged between three and four years old have their own tablet, 37% in the age five to seven,

49% of children in the age eight to 11 and 59% in the age 12 to 15 (Ofcom 2020).

2.4 Smartphones

The first smart phone was invented in 1992 and released two years later in 1994, almost 100
years after the first telephone was invented. Smartphones were big and expensive. The next
smartphone that came to the market had already improved from the first one. The same thing
have happened with the smartphones as the computers, rapid evolution and lot of
improvements (Andrew 2018; Jackson 2018). In 2007 Apple lunched the first iPhone and
merged a few devices into one, now it was possible to call, videocall, send messages, e-mail,

browse the internet and play games on one device (Sverrisson 2017).

In Europe children in the age nine to 16 are getting younger and younger when they are given
their first smartphone. At the same time most of the children have been borrowing
smartphone and tablets from a very young age from parents and/or older siblings

(Mascheroni and Olafsson 2013).
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Five percent of children in the UK from five to seven years old own a smartphone, 37% in
the age eight to eleven years old and 83% in the age of twelve to fifteen years old (Ofcom
2020).

2.5 Internet

In the early 1900s Nicola Tesla had the idea of a “wireless system” however it was not until
early 1960s that J.C.R. Licklider had the idea about “Intergalactic Network”, as a matter of
fact the internet as we know it today is not far from Licklider’s original idea

(Andrews 2019; Leiner et al. 1997). Today the main purpose of the internet is sharing and
communicating with others, globally, whether it is work or family and friends - plays a big
part in the modern life. The internet gives us the opportunity to access tablets and messaging
apps. Western Europe has the highest active social networking penetration (Tankovska 2021;
Writer 2020). In a report from UNICEF, it is stated that young people, aged between 15 to 24
years old, have the highest connection rate in the world or 71%. Children aged under 18 are
estimated to account for 1/3 of the internet users in the world as only 4% of young people in
Europe are not connected to the internet compared to 60% in Africa (UNICEF 2017).
Children and adolescents can be contacted by strangers, becoming victims of cyberbullying,
provide personal information that could be used in product marketing. At the same time

children can engaging in cyberbullying and other risky behaviour (Alvarez et al. 2013).

2.6 Screen time

Screen time is the how much time you spend looking at an electronic device that have a
digital screen such as TVs, computers and smartphones (Cambridge Dictionary 2021; George
and Odgers 2015). George and Odgers quoted “The question is no longer if adolescents are
using mobile technologies, but how, why, and with what effects” (2015). It is hard to find
recommendation or criteria when it comes to screen time for children. World Health
Organisation (WHO) do not recommend sedentary screen time for children under one year
old and children under the age of four should not have more than one hour of daily sedentary
screen time (World Health Organization 2019). Parents association in schools in Reykjavik,
Iceland, made a guideline for children in 1%t to 10" grade about screen time as well as for
toddlers up to young adults. It was recommended that screen time for two to five years old
should not be more than 60 minutes a day, for children in 1% to 4" grade the screen time

recommendation were 90 minutes a day and in 5" to 7" grade the time was 120 minutes a
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day. Furthermore children in 8 to 10" grade have the recommended time as 180 minutes a
day and for the young adults it was 240 minutes a day (Samfok 2019). Previous studies show
that girls tend to have more screen time compared to boys, both on weekdays and weekend
days when it comes to watching TV, using computers and smartphones but boys reported

more gaming compared girls (Houghton et al. 2015; Przybylski and Weinstein 2017).

In 2015, Houghton and his colleague published a study where they had examined screen-
based media use (SBMU) on Australian children and adolescents in 3™, 5% 71 and 9" grade.
The result showed that 80% of children in 9" grade used more than two hours of SBMU on a
typical weekday, than the other children. Most of the screen time were spent on watching TV
(90%), computers (59%), iPads (58%) and smart phones (57%). Girls were more likely to
spend more than two hours of SBMU than boys from 5 grade and up to 9" grade. Boys were
more likely to game more than two hours on averages than the girls. Girls in 5% to 9 grade
were more likely to spent more than two hours on Social Networking than boys, and the time
spent on Social Network increased with older age for both boys and girls, however it
increased much more rapidly for the girls (Houghton et al. 2015). Another Australian study
found that with every additional hour of physical activity, screen time decreased by 32

minutes (Olds et al. 2012).

The United Nations Convention on the Rights of the Child state that electronic information
and communication should be part of children’s lives but at the same time concerned about
harmful effects of high screen time usage that evidence show. The internet, including social
media, make the children vulnerable to cyberbullying, pornography and unwanted
communication. It is hard for parents, guardians, and others to keep track of all the apps and
devices that children use. They seem to be one step ahead which make it harder to keep them
save from the harmful effects that come with use of the internet. It is stated that boys that
play violent games can be affected in their response to violence and empathy to others,
including the understanding of others suffering. Furthermore it is stated that increased screen
time may adversely affect children’s exercising and sleeping (The United Nations 2019).
Screen time has changed a lot through the years as the technology improves, first TV, then
computers, smartphones, iPads, smartwatch etc. Nowadays new TV shows, movies, games,

and apps appear, and our children are the consumers.
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It is not only about how much screen time people use every day but also what people, and
especially children experience when they are using social media or searching and browsing
throw the world wide web. About 50% of children that are aged between 12 and 15 in the UK
reported that they have seen something hateful about a particular group of people over the
last year. Parents concerns of their children seeing something that would encourage to harm
themselves went from 39% to 50% from the years 2018 to 2019 (Ofcom 2020). Przybylski
and Weinstein (2017) stated in their study that too little screen time can have negative effect
on children since they will miss out on important social information’s, since lot of
communication happens online. However, it can be discussed at which timepoint screen time
becomes too much and starts to affect the mental health negatively. A systematic review that
had over 115 thousand participants looked at studies with children and adolescents in the age
five to 17 years old. The results showed that high screen time and less sleep had a strong
association with mental health than too little physical activity (= 60 minutes of moderate-to-

vigorous physical activity) (Sampasa-Kanyinga et al. 2020).

2.9 Social media

One of the biggest parts of the internet is social media. In 2020 the global social penetration
rate reached 49% with Northern Europe at 67%. Monthly active social media users are
expected to be 3.43 billion in 2023, about one third of the entire global population, whereas
800 million will be from China. The biggest social networkers are Facebook with over 2.6
billion monthly active users, other big social apps and networks that are leading are
Instagram, WhatsApp, YouTube, Messenger and TikTok (Anon 2021; Tankovska 2021). The
time people are spending on social media have increase from average of 90 minutes a day in
2012 to 145 minutes on average in 2020 (GlobalWebIndex and DataReportal 2021). Those
who are active on social media are those who post something for others to see, for example a
status or a photo. Passive users on social media are the users that look at what other have
been posting on social media and react on the posts by liking it and/or commenting (Deters

and Mehl 2013).

When adolescents are passive on social media there are more likely to have greater symptoms
of anxiety, depressed mood, and feel lonelier. Those who are active on social media are less
likely to have those symptoms of anxiety and depressed mood and feel less lonely (Burke,

Marlow, and Lento 2010; Eva et al. 2019; Frison and Eggermont 2016). With each increased
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hour adolescence spent on social media and computers, the mental health gets worse, it
affects their sleep and they are more likely not to reach the criteria for physical activity, 60
minutes per day (Bizouerne 2015; Boers et al. 2019; Erlingsdottir, Sigfusdottir, and Elsudottir
2016; Eyporsson and Arnason 2016). Researches show that physical activity decreases as the
children get older and it only gets worse and worse between years (Hansen, Kolle, et al.
2018; Raustorp and Froberg 2019; Steene-Johannessen et al. 2019). If we look at how much
effect family, friends and school have on children’s mentally health from 11 to 16 years old
can we see that the children that feel good mentally are those who have the best relationship
whit their parents. Those who had parents that were financially stable, their children had
better relationship with their parents and the children had good relationship with the school
and their friends as well. The children that did not have a good relationship with the school
were more likely to use alcohol or tobacco of any kind. Those children had worse mental
health, where more likely to have a bad relationship whit their parents and friends than the
children that had a good relationship with the school (Arnarsson, Danielsdottir, and Jonsson

2020).

Increased screen time showed that it affected sleep in children and adolescents, and that
connected to behaviour problem of youth internalizing, externalizing, and peer problems.
With the youngest, the sleep-disturbing appeared after six hours with daily screen time,
middle age and adolescents, sleep disturbing showed after ten or more hours with screen time
(Parent, Sanders, and Forehand 2016). Another study showed that those with the highest
social media use were almost 50% more likely to have disturbed sleep than those with

medium or low social media use (Rzewnicki et al. 2020).

In 2009 social media survey of young adults showed that 97.1% of the participants were
active users of Facebook. Girls were more likely to post picture of family, friends and
occurrence while boys were more likely to share and post sport pictures and information
about sports. Girls were more likely to report higher levels of self-disclosure than boys
(p<0.5) (Bond 2009). In 2019 the most popular social media platforms for children in the UK
were Facebook, Snapchat, Instagram, WhatsApp and TikTok (Ofcom 2020).

A cross-sectional study that examined screen time and mental health in Icelandic children in
the age ten to 12 years old. The results showed that those with high screen time use in the
past seven days, had experienced negative mental well-being with both sexes. The more

screen time they had, the worse their mental health was (Yang et al. 2013).
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2.9 Sedentary time

Sedentary time is define as stationary behaviour, sedentary behaviour, standing, screen time,
non-screen-based sedentary time, sitting, reclining, lying and sedentary behaviour pattern
(Tremblay et al. 2017). A meta-analysis study that looked at over 21 studies with total over
6000 thousand children and adolescents. What they found out that 10 minutes increase in
moderate-to-vigorous intensity physical activity and vigorous-intensity physical activity were
associated with metabolic syndrome (OR 0.88, 95% CI: 0.82-0.94, OR 0.80, 95% CI: 0.70-
0.92). One hour increase in sedentary time was positively associated with the metabolic

syndrome (OR 1.28, 95% CI: 1.13-1.45) (Renninger et al. 2019).

World Health Organisation (WHO) made a guideline about the benefits of physical activity
for children and adolescents in their Guidelines on physical activity and sedentary behaviour.
For the first time they talk about sedentary behaviour and the risk of it. The risk about
sedentary is associated with poor health outcomes such as increased adiposity; poorer
cardiometabolic health, fitness, behavioural conduct/ pro- social behaviour; and reduced
sleep duration. They recommend that children and adolescents should limit the amount of

recreational screen time (Organisation mondiale de la santé 2020).

A cross sectional study was made with over 18 thousand children and adolescents in the years
4 to 18 old from the International Children’s Accelerometery Database (ICAD). The study
looks at association of reallocating time between sedentary and active behaviours on
cardiometabolic risk factors in young people. The results showed that to achieve health
benefit for activity the intensity need to be at least moderate intensity to influence
cardiometabolic risk factors for children and adolescents (Hansen, Anderssen, et al. 2018). A
two-year longitudinal study that examined relationship between changes in time spent
watching television and playing video games with frequency of leisure-time physical activity
in adolescents. The results showed association with decreasing time spent watching TV with
increasing time spending on physical activity. This result was not modified between sexes,
nor confounded by socioeconomic status, smoking or the value participants placed on their
health, appearance, and achievement (Motl et al. 2006). An US cross-sectional population
study examined trends sedentary behaviour from 2001 to 2016 among adolescents and adults.

The results of total sitting time showed that total sitting time increased from seven to over
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eight hours a day among adolescents (difference, 1.1 [95% CI, 0.7 to 1.5]) from the years of
2007 to 2016 (Yang et al. 2019).

2.9 Mental health

Health is not only physical, mental health is integral and essential component of health as
well (World Health Organization 2018). Mental health affects how we think, feel and act,
how we handle stress, relate to others and make choices (Anon 2020). WHO describe mental
health as a state of well-being in which an individual realizes his or her own abilities, can
cope with the normal stresses of life, can work productively and is able to make a
contribution to his or her community (World Health Organization 2018).

Hopkins Symptom Checklist (HSCL) is a self-reported symptom inventory with instruments
designed to measure psychological distress, or, more specifically, mainly symptoms of
anxiety and depression in population surveys (Strand et al. 2003). HSCL started as a 58-item
question list. Two separate yet coincident approaches have been used to determine the
essential symptom structures underlying the HSCL; clinical rational clustering and empirical-
analytic factor analysis (Derogatis et al. 1974). Today the most common SCL checklists are
SCL-25, SCL-10, and SCL-5. Each and every checklists have their own cut-off point to
measure that are the average item score calculated by dividing the total score of the number
and items answered. A valid cut-off point for SCL-5 is 2 for SCL-10 the cut-off point is 1.85
and 1.75 for SCL-25. (Strand et al. 2003). A study examined SCL-5 and SCL-10 in
comparison of SCL-25. The results showed that both SCL-5 and SCL-10 were strongly
invariant across sex and groups and recommend SCL-5 and SCL-10 for clinical and research-
oriented application (Schmalbach et al. 2019).

A comparison of different mental health checklists used on the Norwegian population was
done in 2002. Five different mental health checklists were compared, it was the Hopkins
Symptom Checklist (SCL) -25, SCL-10, SCL-5 and MHI-5. What they found was that all the
checklists were equally good with high correlation (0.91 SCL-10/SCL5) between the
different SCL-instruments, even if some of the questions were missing for example one out
of five questions in SCL-5. Women scored higher on all SCL than man (p<0.001), and the
women in the aged between 16-24 years and 75 and older scored the highest (Strand et al.
2003).
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In 2010 the estimation of European people suffering from mental disorder is 38.2% each year
or 164.8 million people. Those disorders that were most recent at that timepoint were anxiety
(14%), insomnia (7%), major depression (6.9%), somatoform (6.3%), alcohol and drug
dependence (>4%), ADHD (5%) in the young and dementia (1-30%, depending in age)
(Wittchen et al. 2011).

Researchers have shown that adultescent that have high screen time usage and low physical
activity had worse mental health compared to those who had vigorous physical activity and
less screen time (Hamer, Stamatakis, and Mishra 2009; Hrafnkelsdottir et al. 2018; Wu et al.
2015). Children in 10" grade in Iceland, were examine on how screen time and physical
activity affected their mental health. The study showed that children with screen time over
5,3 hours a day and had physical activity less than four times a week had worse mental health
than those who had less screen time and more physical activity. Direct association between
worse mental health status and physical activity were not found (Hrafnkelsdottir et al. 2018).
Furthermore, another study found that parents who use parental social media comparison
have scored higher on the depression scale than those who do not compare themselves to

others on social media (Sidani et al. 2020).

Association between computer use and psychological, and computer use and difficulty in
falling to sleep was among found adolescents (Marino et al. 2017). Phycological symptoms
and sleep difficulties are increased with every minute that children and adolescents spend on

their computers and watching TV (Hinkley et al. 2014; Marino et al. 2017).

Russ and his colleagues examined if there was an association between TV and computer
usage, separately and combined with children ranging from 6 to 17 years old. Their findings
showed that each additional hour of combined media or watching TV increased the odds of
overweight and obesity, social- emotional problems and concerns about their self-esteem
(Russ et al. 2009). A longitudinal cohort study showed the same results in regard to young
adolescence watching TV. With each additional hour of watching TV daily the young
adolescence showed significant greater risk of developing depression (OR: 1.08, 95% CI:
1.01-1.16) (Primack et al. 2009).

Icelandic children that have parents that do not have high education, such as college or

university degree, tend watch more television than children with more educated parents. In
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9th grade 74% of children that have parents with low education, watch TV for two hours or
more compared to 38% of those who have parents with higher education. Children in 37 and
6™ grade showed similar results. Parent’s education did however not affect how much time
the children spent on the computers. About 90% of boys in 9" grade used the computer for a
minimum of two hours each day and 81% of the girls. Eleven percent of the boys in 9" grade
spent seven hour or more on their computer each day (Bjornsdéttir, Kristjansson, and Hansen
2009). A survey with almost 300 thousand participants, 15-year-old children from England
showed that the more screen time they used their mental wellbeing got worse but was not
harmful. No matter if it was a screen time of watching TV, using computer or gaming

(Przybylski and Weinstein 2017).

One of the most recent studies about social media use and mental health, Primack and his
collage did a six month follow up study the result showed those with the highest quartile of
social media use were 3,41 times the odds (95% CI: 1.76, 6.60) for development of
depression then those in the lowest quartile. The association between baseline social media
use and depression showed a significant linear trend with each increased quartile of social
media use (p<0.001). There were no association between participants that were depressed at
the time the study took place and increased social media use (Primack et al. 2021).

A longitudinal study with over one million US adolescents conducted in the years 1991 to
2016 showed that examined psychological well-being and screen time usage. Results showed
psychological well-being dropped between 2012 and 2016, as well as the average levels of
self-esteem, self- satisfaction, domain satisfaction, life satisfaction and happiness (Twenge,

Martin, and Campbell 2018).

19



2. Methods and design

2.1 Study design, sample and procedures

The data used in this study comes from a national repeated cross-sectional cohort study of
Icelandic adolescents called Youth in Iceland. The study is carried out by the Icelandic
Centre for Social Research and Analysis ICSRA). Every second year the ICRA submit a
self-reported survey for every child in 8" to 10" grade in Iceland with 80-90 self-reported
questions. Parents were informed about the survey and were given the opportunity to
withdraw their children from participation. The questions were formed by professionals in
social sciences following strict criteria that will lead to reliable results. Scales are often used
as response rate to questions to increase the validity of the questions, in these questionnaires
the so-called Likert scalel is most prominent. The study has carried out data collections from

years 2012, 2014, 2016, 2018.

When we were granted permission to use the ICSRA study, we were provided with dataset
consisting of randomly selected 20% of the full data set, as is common practise when using
the ISCRA study.sd. Participants answers were chosen randomly from all the years the study
has been conducted and cannot be traced back to individuals. The variables were sorted by

years and those who had missing data were kept in the dataset.

The surveys are disturbed to all the schools in Iceland in the same day. The participants in the
studies were students in all 8, 9 and 10™ and grades in that were present in school during
the days of data collection. Anonymous questionnaires were distributed to students in sealed
envelopes by teachers and research assistants and students answered on paper. To make sure
that each and every questionnaire are untraceable to whomever answers the participants are

asked repeatedly not to write names or identity numbers on any of the questionnaire’s papers.

2.3 Variables

Questions that were used in this study were questions about mental health status, screen time

and physical activity, total of 11 questions.
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2.3.1 Screen time and physical activity

Table 1. Questions about screen time and physical activity used in this project

Item no Question Response scale | Recoding

Screen time | How much time on average do you spend each day on the 1-8° Made
following activities? Watching shows, movies or videos continuous™”
How much time on average do you spend each day on the 1-8° Made
following activities? Playing video games online? continuous™”
How much time on average do you spend each day on the 1-8° Made
following activities? Playing video games not online? continuous™”
How much time on average do you spent each day on the 1-8° Made
following activity? On social media continuous™”
How much time on average do you spend each day on the 1-8° Made
following activities? Using the internet for other than being continuous™”
on social media or playing videogames
How much time on average do you spend each day on the 1-8° Made
following actives? Using computers for other than being on continuous™”
the internet or playing videogames such as homework,
writing text, working with photographs

Physical How often do you exert yourself physically, so you exhaust 1-4™

activity yourself or sweat?

4=often.

*1= Almost no time, 2= half to one hour, 3= around one hour, 4= around two hours, 5= around three hours, 6= around four hours, 7=
around five hours, 8= six hours or more; **Categorical values made continuous by deriving median value from original scale: 1=0

minutes, 2= 45 minutes, 3=60 minutes, 4= 120 minutes, 5= 180 minutes, 6= 240 minutes; *** = almost never, 2= rarely, 3= sometimes,

2.3.2 Mental health

Table 2. Questions about mental health that wear used in this project

Item no Question Response scale
Mental health I felt nervous 1-4"
Sudden fear for no apparent reason 1-4"
I felt sad or blue 1-4*
I thought the future seemed hopeless 1-4"

*1= Almost never, 2= rarely, 3= sometimes, 4= often
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To calculate the mental health status of all the participants relative to screen time, social
media use and physical activity the Hopkins Symptom Checklist (HSCL) were used. The

validated cut off point for mental health is two when SCL-5 is used.

2.4 Statistical analyses

The dataset was analysed with the program IMB SPSS Statistics version 25. It was decided
was to sort the dataset by year to see trends between years.

Descriptive summaries are presented as means and standard deviations for continuous
variables and as frequencies and percentages for categorical variables. Descriptive data was
used to find number of participants within sexes and grade and reported screen time through
the years. Gender differences were evaluated by t-test and chi-square test for categorical
variables. When analysing differences between two means, a t-test is used (Polit and Beck
2018). Trends in screen time were assisted using linear regression. To predict the value of a
variable based on the value of another variable a linear regression is used (Lund and Lund
2018). One-way ANOV A was used to find trends in mental health between sexes and years.
Joint association between screen time, physical activity and mental health was assessed with
logistic regression. The sample was divided into three groups for the analysing: High
physical activity, medium physical activity, and low activity. Then each group of physical
activity was split with low screen time use, medium screen time use and high screen time use.
Then each and every group was compared to the mental health. A logistic regression is used
to analyse relationship between multiple independent variables and a nominal-level outcome
(Polit and Beck 2018). Significant differences or relations were accepted at a<0.05. All the
figures were made in the program Prism for macOS, version 8.2.1 and all the tables were

made in Microsoft Word for Mac version 16.48.
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3. Results

3.1 Descriptive data.

Table 3. Descriptive data on number of participants within and between sexes and grades.

2012 2014 2016 2018
Grade Boy Girl Boy Girl Boy Girl Boy Girl Total
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
gh 363(52.2) 333(47.8) 340(49.2) 351(50.8) 341(49.3) 349 (50.6) 344 (493) 354(50.7) 2775
gth 340 (46.8) 387(53.2) 348 (48.3) 373(51.7) 356(53.5) 309 (46.5) 355(49.9) 356(50.5) 2824

10 362(50.8) 351(49.2) 338(49.3) 348 (50.7) 340 (46.1) 398 (53.9) 296 (46.5) 341(53.5) 2774
Total 1065 1071 1026 1072 1037 1037 995 1051

Table 1 show number of participants across sex and grade. A total of 8373 participants were
included, of which 4151 (48.6%) were boys and 4280 (50.1%) were girls. The participants
were evenly distributed across grades 8" through 10, reflecting an age span of the

participants from 14 to 16 years (year of turning 14 to the year of turning 16).

Table 4. Total screen time reported as minutes per day through the years.
2012 min/day (SD) 2014 min/day (SD) 2016 min/day (SD) 2018 min/day (SD)
Boys 455.8 (311.7) 444 (298.4) 524 (353.4) 548.6 (329.6)
Girls 282.6 (225.4) 345.8 (250) 405.8 (259.7) 430.6 (240.8)

Table 2 shows the total screen time per day between and within sexes. Overall, boys reported
more screen time compared to girls (p<0.01). The differences between boys and girls were
consistent across timepoints, and the absolute differences was largest in 2012 (difference 173
min/day, 95% CI: 149, 196) and smallest in 2014 (difference 98 min/day, 95% CI: 74, 122).
At the most recent timepoint (2018) the boys reported 118 mins/day more screen time
compared to girls (95% CI: 92, 143). Both girls and boys showed a significant trend in
increased screen time across timepoints, and the increase in screen time between timepoints
were somewhat larger among girls (b: 25.2 min/day, 95% CI: 21.9, 28.6) compared to boys
(b: 17.9 min/day, 95% CI: 13.3, 22.4).
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3.2 Trends in screen time activities
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Fig. 1 Averages minutes per day spent watching TV shows, movies or videos.

Figure 1 shows the average screen time used watching tv shows, movies or videos between
sexes. The time increased with the average of 9.09 minutes every two year for the boys. As
for the girls the average screen time increased on the average of 9.52 minutes.

Boys only reported more screen time compared to girls in 2014 (p<0.01).

The differences between boys and girls in 2014 (difference 8 min/day, 95% CI: 1, 16).

Both girls and boys showed a significant trend in increased screen time across timepoints,
and the increase in screen time between timepoints were somewhat larger among girls (b: 9.5

min/day, 95% CI: 8.4, 10.6) compared to boys (b: 9.1 min/day, 95% CI: 7.9, 10,3).
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Fig. 2 Averages minutes per day spent on social media.

Figure 2 shows the averages minutes per day spent on social media between sexes. The
average time between years when looking at time spent on social media increased on average
of 5.65 minutes with the boys and 5.63 minutes with the girls. Overall, girls reported more
screen time compared to boys (p<0.01). The differences between boys and girls were largest
in 2016 (difference 47 min/day, 95% CI: 56, 39), with little difference between the years of
2014 and 2018 the smallest difference happened 2018 (difference 37 min/day, 95% CI: 46,
29). At the most recent timepoint (2018) the girls reported 37.5 min/week more screen time
compared to boys (95% CI: 46, 29). Both girls and boys showed a significant trend in
increased screen time across timepoints, and the increase in screen time between timepoints

were the same with both sexes (b: 5.6 min/day, 95% CI: 3.5, 7.8).
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Fig. 3 Average minutes per day spent on the internet, not social media or videogames.

Figure 3 shows the average screen time used on the internet other than social media or
playing videogames. Overall, boys reported more screen time compared to girls (p<0.01).
The average screen time between the years decreased by 11.74 minutes on average to boys
and decreased with the girls by the averages time 11.17 minutes. The differences between
boys and girls were consistent across timepoints, and the absolve difference was largest in
2016 (difference 16 min/day, 95% CI: 10, 23) and smallest at most recent timepoint 2018
(difference (11 min/day, 95% CI: 5, 17). Both girls and boys showed a significant trend in
decreased screen time across timepoints, and the decrease in screen time between timepoints
were with little different between boys (b: -11.7 min/day, 95% CI: -12.99) and girls (b: -11.2
min/day, 95% CI: -12.2, -10.5).
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Fig. 4 Average minutes per day spent on playing games online.

Figure 4 shows the average screen time used on playing games online. The average time
spent on playing games online increased by 5.86 minutes with the boys between the years but
with the girls the average time decreased by 1.23 minutes. Overall, boys reported more screen
time compared to girls (p<0.01). The differences between boys and girls were consistent
across timepoints, and the absolve difference were largest at the most recent timepoint, 2018
(difference 109 min/day, 95% CI: 102, 116) and smallest in 2014 (difference 66 min/day,
95% CI: 59, 72). Boys showed a significant trend in increasing time spent on playing games
online across timepoints, and the increased in screen time between timepoints were somewhat
larger among boys (b: 5.9 min/day, 95% CI: 4.3, 7.4) compared to girls that decreased their
time (-1.2 min/day, 95% CI: -1.9, -0.5).
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Fig. 5 Average minutes per day spent on playing video games not online.

Figure 5 shows the total screen time spent on playing videogames not online between sexes.
The average time the boys spent on playing games that were not online, decreased by 2.38
minutes between the years and with the girls the time increased on average by 0.73 minutes.
Overall, boys reported more screen time compared to girls (p<0.01). The differences between
boys and girls were consistent across timepoints, and the absolve difference were largest in
2012 (difference 69 min/day, 95% CI: 63, 76) and smallest in 2018, also the most recent
timepoint (difference 45 min/day, 95% CI: 39, 52).

Both girls and boys showed a significant trend in increased screen time across timepoints,
and the increase in screen time between timepoints were somewhat larger among girls (b: 0.7

min/day, 95% CI: 0.1, 1.3) compared to boys (b: -2.4 min/day, 95% CI: -3.7, -1.1).
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Fig. 6 Average minutes per day spent on the computer for other things then being on the

internet or playing videogames.

Figure 6 shows average screen time spent on computer for other things then being on the
internet or playing videogames per day between sexes. Boys only reported more screen time
compared to girls in 2012 (p<0.01). The average time the boys spent on their computers on
other things then social media and gaming decreased by 0.78 minutes between the years on
average but with the girls the average time increased by 3.32 minutes.

The differences between boys and girls were consistent across timepoints, and the absolve

difference were largest in 2012 (difference 22 min/day, 95% CI: 15, 28), with smallest in
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2016 (difference (0.1 min/day, 95% CI: -6, 6). At the most recent timepoint (2018) the boys
reported 4.5 mins/day less screen time compared to girls (95% CI: -10.6, 1.5).
Only girls showed significant trend in increased screen time across timepoints, and the

increase in screen time spent on the internet other than social media or videogames (b: 3.3.

min/day, 95% CI: 0.1, 11) compared to boys (b: -0.8 min/day, 95% CI: -1.8, 0.2).

3.3 Trends in mental health

Table 5. Trends in mental health score over the years

2012 (SD) 2014 (SD) 2016 (SD) 2018 (SD)
Boys 1.38 (0.57 1.43 (0.64) 1.45 (0.61) 1.50 (0.62)
Girls 1.76 (0.78) 1.89 (0.89) 1.92 (0.85) 1.94 (0.85)
Total 1.58 (0.70) 1.67 (0.81) 1.69 (0.78) 1.73 (0.78)

Table five shows trends in mental health score beween the years, 2012 to 2018. Both boys

and girls showed a significant trend in increasing mental health score across timepoints

(p<0.01).

The mental health score did not change on average for the boys between the years when
looking at social media use. With the girls the mental health score increase on average by
0.04 between the years with social media use. Time spent on the internet, other than social
media the average mental health score increasd by 0.1 for the boys at the same time the
average metnal health score increasd by 0.02 for the girls. The mental health score for the
boys increased by 0.01 on average between the years but increased with the girls on average
of 0.01 when looking at time spent on watching TV. For the boys the mental health score
increased by the average of 0.01 between the years but for the girls the mental health score
increased by 0.08 when looking at the time spent on online gaming. The mental health
scorder decreased for the boys on average of 0.02 between the years but increased by 0.02 for
the girls when looking at the time spent on gaming that is not online. The mental health
increased by 0.01 on averages for the boys between the years and 0.04 for the girls on

average when spending time on the computer other than using social media or gaming.
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When looked if there was any statistically significant difference between the years in mental
health and screen time. The resaults showed that the were statistically significant difference
between the years in every group with the girls but in the boys group there where only

statistically significant difference in the group not online gaming.

3.4 Joint association between mental health, screen time and physical activiy

Figures 7 and 8 show the relationship between physical activity and screen time relative to
mental health for both boys and girls in 8w, 9 and 104 grade. None of the boys group had a
mental health score over two, but the girls scored over two in all groups with high screen

time.

None of the physical activity-screen stratas for boys showed a Hopkins score higher that the
cut off for anxiety. Within each strata of physical activity, indications of a dose-response
relationship between screen time and mental health was apparent. For boys in the high
physical activity strata, mental health differed between those with low 1.27 (95% CI: 1.2,
1.35) and high 1.38 (95% CI:1.21, 1.56) screen time. Similar tendencies were observed in the
medium and high physical activity strata. Differences in reported mental health was most
pronounced when comparing boys in the hight physical activity and low screen time 1.27
(95% CI: 1.2, 1.35) with boys in the low physical activity and high screen time 1.60 (95% CI:
1.45, 1.76).

Only three groups in each of the physical activity-screen stratas for the girls showed a
Hopkins score higher than the cut off for anxiety, those were the groups with high screen
time. Within each strata of physical activity, indication a dose-response relationship between
screen time and mental health was apparent. For the girls in the high physical activity strata,
mental health differed between those with low 1.46 (95% CI: 1.34, 1.58) and high screen
time 1.88 (95% CI: 1.61, 2.16). In the medium physical activity strata, mental health differed
between those with low 1.47 (95% CI: 1.24, 1.71) and high 1.95 (95% CI: 1.7, 2.19) screen
time. In the low physical activity strata, mental health differed between those with low 1.51
(95% CI: 1.26, 1.77) and high 2.11 (95% CI: 1.87, 2.36) screen time. Differences in reported

mental health was most pronounced when comparing girls in the high physical activity and
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low screen time 1.46 (95% CI: 1.34, 1.58) with girls in the low physical activity and high
screen time 2.11 (95% CI: 1.87, 2.36).

2.2+
P 2.0
=
© -
:GEJ 1.8
— 1.6- {
@©
[=
q, 1.4_ i } {
=
1.2-
U S s s e e p— p— — —
L M H 'L M H L M H,
High Medium Low
Physical Physical Physical
Activity Activity Activity

Fig. 7 Analyses of the joint associations of screen time, physical activity with mental health

for boys.
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Fig. 8 Analyses of the joint associations of screen time, physical activity with mental health

for girls.

30



4. Discussion

In this chapter the results from the repeated cross-sectional cohort study will be discussed.
First, there is a short summary of the main results. Then the results will be discussed and

finally a conclusion is drawn for future research.

In summary, boys have higher total screen time than girls, yet the girls tend to have worse
mental health score. Nevertheless, girls do use more time on social media than boys. The
results of this study showed that there is an association between screen time and mental

health status for the girls within each age.

The main finding of this present study was that boys reported more screen time than girls
(P<0.01) and both sexes showed increase in screen time between 2012 and 2018. Screen time
increased quite evenly throughout the years for both boys and girls.

There was a significant increase in screen time when it comes to watching TV shows,
movies, and videos with both sexes, as well in the years 2012 to 2018. Girls used more screen
time on social media platforms than boys although both sexes did show a significant increase
in social media use through those years. Boys had a significant increase in gaming online, but
the time spent on gaming not online, decreased for them and interestingly increased for the
girls at the same time through the years. In 2020, average time used on social media did
increase from 90 minutes on a daily average to 145 minutes each day on average
(GlobalWeblndex and DataReportal 2021). This is quite an increase time used on social
media and one can ask itself if the global pandemic influences how much time spent on social
media. In comparison, the recommendation from the Icelandic parents associations, is 180
minutes per day for children in 8" to 10% grade (Samfok 2019). In this present study the boys
had more than triple the recommended screen time on average, and the girls had more than
double screen the time usage. Result from other studies have shown that girls tend to have
higher screen time use than boys when it comes to watching TV, using computers and
smartphones but the boys have higher screen time usage then girls when it comes to gaming
(Houghton et al. 2015; Przybylski and Weinstein 2017). This does not correspond to the
findings in this study as the boys had higher screen time usage than girls in every category
except from social media, or there was no significant difference between the sexes in the

years this study covers.
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The abovementioned findings are in agreement with previous research reporting negative
mental health symptoms with more screen time regardless of the gender (Hamer et al. 2009;
Hinkley et al. 2014; Hrafnkelsdottir et al. 2018; Marino et al. 2017; Primack et al. 2009;
Przybylski and Weinstein 2017; Russ et al. 2009; Wu et al. 2015). High screen time use does
not only have negative impact on mental health but also on physical activity. WHO wants to
limit the amount of recreational screen time to get children and adolescents more active
(World Health Organization 2019). Negative mental health score with each added hour
increased by average of 0.04 between years when looking at screen time use of social media
for girls. However, no changes were found in mental health score between years regarding
the boys. On the other hand, mental health score decreased on average between the years for
the boys when it comes to gaming online. Those who reported a combination of less screen

time and high physical activity had the lowest risk of reporting negative mental health score.

It is an important public health issue to prevent mental health problems in adolescents,
especially since sedentary is increasing (Yang et al. 2019). The results from this study
showed a significant increase in mental health score across timepoints for both sexes
(p<0.01). Increased screen time use is associated with increased mental health score for both
sexes, at the same time it must be noted that difference in screen time activity has different
effects on mental health score. Closer examination revealed that the differences were between
different screen time activities, for example social media and watching TV. Girls showed in
general an increase in mental health score when it came to social media use, although for the
boys there were no change on the mental health score over the years. The results show us that
social media can be associated with increased mental health score for girls but not for boys.
Previous studies and researches show that girls that have high screen time use tend to have
more mental health problems than boys (Bond 2009; Costigan et al. 2013). These findings

should raise a concern in the public health sector.

In this study, none of the boys had a mental health score over the cut-off point two, when
looking at screen time use, mental health and physical activity. No matter if they had high
screen time use and low physical activity their score was not higher than two. The girls
scored over two in all the groups with high screen time use regardless of the amount of
physical activity, if it was high or low. The biggest mental health score difference was

between high physical activity and low screen time use 1.27 (95% CI: 1,2, 1.35) versus little
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physical activity and high screen time use 1.6 (95% CI: 1.45, 1.76) for the boys. Furthermore,
for the girls the biggest difference was also with the high physical activity and low screen
time use 1.46 (95% CI: 1.34, 1.58) versus little physical activity and high screen time use
2.11 (95% CI: 1.87, 2.36). Within each strata of physical activity, indications of a dose-
response relationship between screen time and mental health was apparent for both sexes.
Those who were most physical active scored lower on the mental health scale then those who
were moderate and low physical active. As the most of screen time based activities are
sedentary it have effect on children’s and adolescents activity and the WHO does recommend
that recreational screen time should be limited for those groups (Organisation mondiale de la

santé 2020; The United Nations 2019)

The findings in this present study suggest that limiting screen time does have a beneficial
effect on mental health in children and adolescents, at least up to the age of 16. More detailed
studies and research is needed to confirm causality and recommendations for limiting screen

time-based activities to optimize mental health for children and adolescences.

4.2 Strength and limitations

The study’s main strengths were how big response rate were with over 8000 participants,
from all the surveys through the years that survey has been conducted. As well having 20%
of participants answers to analyse in this study gave us almost 3000 participants every second
year. The same base of questions is used every year with few extra questions added through
the years if there is a specific subject, they want to examen a specificity subject that year.
One of the biggest limitations in this study were self-reported answer from the children,
especially when they answered diverse questions about screen time, they could have reported
more screen time than they actually used. The cross-sectional study does not allow us to
determine causal relationships between the study variables. Reverse causality cannot be ruled
out. Participants reporting mental health problems might tend to be socially isolated and
spend more time with screen time-based activities. Longitudinal studies are needed for
further clarify causality between screen time, physical activity and mental health outcomes.
With 80-90 questions to answer recall bias is a limitation when some questions have recall 30
days or more. Furthermore, another limitation is that some of the answers are social bias.

Only four of five questions in SCL-5 were used since there were only four questions of the
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mental health score questions that could be used. The decision to use four instead of five
questions was made after a research showed SCL-5 with four to five questions was as good
as SCL 25 (Strand et al. 2003). It is important to know that the questionnaire-based

assessment of mental health in this study is not equivalent to clinical diagnosis.

4.3 Future recommendation

The technology is improving and changing fast, always new updates, new apps and so on. It
can be hard to keep up with it and knowing what is trending with younger generation. It is
important for parents to know how their child is using their screen time, what are they
watching, posting, gaming and so on. Communities and schools should offer parents guiding
so that they know how to keep up with their children or at least have the tools to do it.
Parents, guardians and other that work with children should as well talk to them about the
side effects on screen time, they must act as role models as well. Today’s generation is born
now are born into all the newest technology, computers, smartphones, tablets and all the
social media. That is a big difference from the earlier generation that were born without most
of the technology that we have today. I think it is important to examen these children both
when they are young and when they get older and compare them with the generation that live
now and see if there will be any difference on how their mental health will be, physical

activity, education level and sleep.

After reading and working with the results of the study used in the thesis, I have some
thoughts on how I would have done this study differently. I would have included a question
that looks at how much screen time children use in schools as computers and tablets are
common in schools teaching today and since most of children in Iceland do get a computer or
tablet from the municipality. Further, I would have added a question on how much children
understand ads or if they are aware of the, for example influencers on social media and how
much that can affect them. E-sports seems to become more and more popular, further studies
needs to examine if that will affect the children’s mental health status. It is important to do
further research on screen time in relation too mental health, especially why girls that tend to

have worse mental health than the boys even though they spend equal time on screen devices.
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5. Conclusion

The aim of this study was to find out if there were any differences between sexes in screen
time and mental health in Icelandic children and adolescents. As the results show, there was a
connection between screen time use and mental health when it came to girls, no connection
was found between those for the boys. The second goal was to find the secular trends
regarding to screen time and mental health in Icelandic children and adolescents. Both girls
and boys showed a significant trend in increased screen time across timepoints. Secular
trends in mental health results shows that the were significant increace in mental health score
over the years with both sexes. However, there was difference in mental health score
associated with difference screen time usage. Negative mental health score with each addition
hour by average of 0.04 between the years when looking at screen time use of social media
for the girls. However, no changes were found between years in regarding to the boys,
regardless of their age. In other words, association were found between screen time spent in
social media and mental health with girls but not with boys. The last goal was to find if there
was association between screen time and mental health independent of physical activity.
Increased screen time was associated with higher mental health score regardless of physical
activity. Within each strata of physical activity, indications of a dose-response relationship

between screen time and mental health was apparent for both sexes.

35



Reference list

Allen, Mark S., and Stewart A. Vella. 2015. ‘Screen-Based Sedentary Behaviour and
Psychosocial Well-Being in Childhood: Cross-Sectional and Longitudinal Associations’.
Mental Health and Physical Activity 9:41-47. doi: 10.1016/j.mhpa.2015.10.002.

Alvarez, M., A. Torres, E. Rodriguez, S. Padilla, and M. J. Rodrigo. 2013. ‘Attitudes and
Parenting Dimensions in Parents’ Regulation of Internet Use by Primary and
Secondary School Children’. Computers & Education 67:69-78. doi:
10.1016/j.compedu.2013.03.005.

Andrew, Owen. 2018. ‘The History and Evolution of the Smartphone: 1992-2018’. Text
Request. Retrieved 28 October 2020 (https://www.textrequest.com/blog/history-
evolution-smartphone/).

Andrews, Evan. 2019. ‘Who Invented the Internet?’ HISTORY. Retrieved 15 March 2021
(https://www.history.com/news/who-invented-the-internet).

Anon. 2020. ‘What Is Mental Health?’ Retrieved 12 May 2021
(https://www.mentalhealth.gov/basics/what-is-mental-health).

Anon. 2021. ‘Most Used Social Media 2021’. Statista. Retrieved 18 April 2021
(https://www.statista.com/statistics/272014/global-social-networks-ranked-by-
number-of-users/).

Arnarsson, Arsall Mar, Sigrun Danielsdéttir, and Rafn Magnus Jénsson. 2020. Félagstengs!
barna og ungmenna.

Arnason, Unnar. 2003. ‘Hversu ha var Marshall-adstodin sem island fékk eftir seinni
heimsstyrjold?’ Visindavefurinn. Retrieved 20 November 2020
(http://www.visindavefur.is/svar.php?id=3411).

Arnastofnun. 2018. ‘island Og Islendingar’.

Babic, Mark J., Jordan J. Smith, Philip J. Morgan, Narelle Eather, Ronald C. Plotnikoff, and
David R. Lubans. 2017. ‘Longitudinal Associations between Changes in Screen-Time
and Mental Health Outcomes in Adolescents’. Mental Health and Physical Activity
12:124-31. doi: 10.1016/j.mhpa.2017.04.001.

Bizouerne, Hanna Dorothéa. 2015. ‘Tengsl skjanotkunar vid svefnlengd i urtaki islenskra
barna a aldrinum 10 til 18 ara’. Thesis.

Bjornsdéttir, Amalia, Baldur Kristjansson, and Boérkur Hansen. 2009. ‘Timinn eftir skélann
skiptir lika mali’. Netla.

36



Boers, Elroy, Mohammad H. Afzali, Nicola Newton, and Patricia Conrod. 2019. ‘Association
of Screen Time and Depression in Adolescence’. JAMA Pediatrics 173(9):853. doi:
10.1001/jamapediatrics.2019.1759.

Bond, Bradley. 2009. ‘He Posted, She Posted: Gender Differences in Self-Disclosure on Social
Network Sites’. Rocky Mountain Communication Review 6:29-37.

Burke, Moira, Cameron Marlow, and Marilyn Lento. 2010. ‘Social Network Activity and
Social Well-Being’. Pp. 1909-12 in Vol. 3.

Cambridge Dictionary. 2021. ‘Screen Time’. Retrieved 11 March 2021
(https://dictionary.cambridge.org/dictionary/english/screen-time).

Costello, E. Jane, William Copeland, and Adrian Angold. 2011. ‘Trends in Psychopathology
across the Adolescent Years: What Changes When Children Become Adolescents,
and When Adolescents Become Adults?: Trends in Psychopathology across the
Adolescent Years’. Journal of Child Psychology and Psychiatry 52(10):1015-25. doi:
10.1111/j.1469-7610.2011.02446.x.

Costigan, Sarah A, Lisa Barnett, Ronald C. Plotnikoff, and David R. Lubans. 2013. ‘The Health
Indicators Associated With Screen-Based Sedentary Behavior Among Adolescent
Girls: A Systematic Review’. Journal of Adolescent Health 52(4):382-92. doi:
10.1016/j.jadohealth.2012.07.018.

Derogatis, Leonard R., Ronald S. Lipman, Karl Rickels, E. H. Uhlenhuth, and Lino Covi. 1974.
‘The Hopkins Symptom Checklist (HSCL): A Self-Report Symptom Inventory’.
Behavioral Science 19(1):1-15. doi: 10.1002/bs.3830190102.

Deters, Fenne groRRe, and Matthias R. Mehl. 2013. ‘Does Posting Facebook Status Updates
Increase or Decrease Loneliness? An Online Social Networking Experiment’. Social
Psychological and Personality Science 4(5). doi: 10.1177/1948550612469233.

Erlingsdottir, Arna Valgerdur, Helga Sigfusdottir, and Karen Elsudoéttir. 2016. ‘Tengsl skjatima
vid hreyfingu og likamspyngdarstudul islenskra unglinga’. Thesis, University of
Akureyri.

Eva, Thorisdottiringibjorg, SigurvinsdottirRannveig, AsgeirsdottirBryndis Bjork,
Allegrantelohn P, and Sigfusdottiringa Dora. 2019. ‘Active and Passive Social Media
Use and Symptoms of Anxiety and Depressed Mood Among Icelandic Adolescents’.
Cyberpsychology, Behavior, and Social Networking. doi: 10.1089/cyber.2019.0079.

Eypdrsson, Adam bér, and borsteinn Arnason. 2016. ‘Skjatimi unglinga a Islandi’. Thesis,
University of Akureyri.

Fridriksson, Gudjon. 2000. Nyjustu fréttir: saga fjélmidlunar & [slandi fré upphafi til vorra
daga. Reykjavik: 1dunn.

Frison, Eline, and Steven Eggermont. 2016. ‘Exploring the Relationships Between Different
Types of Facebook Use, Perceived Online Social Support, and Adolescents’

37



Depressed Mood'. Social Science Computer Review 34(2):153-71. doi:
10.1177/0894439314567449.

George, Madeleine J., and Candice L. Odgers. 2015. ‘Seven Fears and the Science of How
Mobile Technologies May Be Influencing Adolescents in the Digital Age’. Perspectives
on Psychological Science : A Journal of the Association for Psychological Science
10(6):832-51. doi: 10.1177/1745691615596788.

Gislason, Sigurdur Haukur. 2017. ‘Innleiding a Spjaldtélvum — Handbokarvefur Fyrir
Sveitarfélog Og Skolafélk’. Innlei@ing. Retrieved 4 May 2021
(https://innleiding.com/).

GlobalWeblndex and DataReportal. 2021. ‘Daily Social Media Usage Worldwide’. Statista.
Retrieved 18 April 2021 (https://www.statista.com/statistics/433871/daily-social-
media-usage-worldwide/).

Gregersen, Eric. n.d. ‘History of Technology Timeline’. Encyclopedia Britannica. Retrieved 28
April 2021 (https://www.britannica.com/story/history-of-technology-timeline).

Hamer, Mark, Emmanuel Stamatakis, and Gita Mishra. 2009. ‘Psychological Distress,
Television Viewing, and Physical Activity in Children Aged 4 to 12 Years’. Pediatrics
123(5):1263-68. doi: 10.1542/peds.2008-1523.

Hansen, Bjgrge Herman, Sigmund Alfred Anderssen, Lars Bo Andersen, Maria Hildebrand,
Elin Kolle, Jostein Steene-Johannessen, Susi Kriemler, Angie S. Page, Jardena J. Puder,
John J. Reilly, Luis B. Sardinha, Esther M. F. van Sluijs, Niels Wedderkopp, and Ulf
Ekelund. 2018. ‘Cross-Sectional Associations of Reallocating Time Between
Sedentary and Active Behaviours on Cardiometabolic Risk Factors in Young People:
An International Children’s Accelerometry Database (ICAD) Analysis’. Sports
Medicine 48(10):2401-12. doi: 10.1007/s40279-018-0909-1.

Hansen, Bjgrge Herman, Elin Kolle, Jostein Steene-Johannessen, Knut Eirik Dalene, UIf
Ekelund, and Sigmund Alfred Anderssen. 2018. ‘Monitoring Population Levels of
Physical Activity and Sedentary Time in Norway across the Lifespan’. Scandinavian
Journal of Medicine & Science in Sports 29(1):105-12. doi: 10.1111/sms.13314.

Haycraft, Emma, Lauren B. Sherar, Paula Griffiths, Stuart J. H. Biddle, and Natalie Pearson.
2020. ‘Screen-Time during the after-School Period: A Contextual Perspective’.
Preventive Medicine Reports 19:101116. doi: 10.1016/j.pmedr.2020.101116.

Hinkley, Trina, Vera Verbestel, Wolfgang Ahrens, Lauren Lissner, Dénes Molnar, Luis A.
Moreno, Iris Pigeot, Hermann Pohlabeln, Lucia A. Reisch, Paola Russo, Toomas
Veidebaum, Michael Tornaritis, Garrath Williams, Stefaan De Henauw, and llse De
Bourdeaudhuij. 2014. ‘Early Childhood Electronic Media Use as a Predictor of Poorer
Well-Being: A Prospective Cohort Study’. JAMA Pediatrics 168(5):485. doi:
10.1001/jamapediatrics.2014.94.

Houghton, Stephen, Simon Hunter, Michael Rosenberg, Lisa Wood, Corinne Zadow, Karen
Martin, and Trevor Shilton. 2015. ‘Virtually Impossible: Limiting Australian Children

38



and Adolescents Daily Screen Based Media Use’. BMC Public Health 15:5. doi:
10.1186/1471-2458-15-5.

Hrafnkelsdéttir, Soffia M., Robert J. Brychta, Vaka Régnvaldsdottir, Sunna Gestsdéttir, Kong
Y. Chen, Erlingur J6hannsson, Sigridur L. Gudmundsdottir, and Sigurbjérn A.
Arngrimsson. 2018. ‘Less Screen Time and More Frequent Vigorous Physical Activity
Is Associated with Lower Risk of Reporting Negative Mental Health Symptoms among
Icelandic Adolescents’. Plos One. Retrieved 29 March 2021
(https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0196286).

Ingimundarson, Valur. 1996. [ Eldlinu Kalda Stridsins: Samskipti [slands Og Bandarikjanna,
1945-1960. Reykjavik: Vaka-Helgafell.

Jackson, Kevin. 2018. ‘A Brief History of the Smartphone’. Science Node. Retrieved 28
October 2020 (https://sciencenode.org/feature/How did smartphones evolve.php).

Leiner, Barry M., Vinton G. Cerf, David D. Clark, Robert E. Khan, Leonard Kleinrock, Daniel C.
Lynch, Jon Postel, Larry G. Roberts, and Stephen Wolf. 1997. ‘Brief History of the
Internet’. Internet Society. Retrieved 15 March 2021
(https://www.internetsociety.org/internet/history-internet/brief-history-internet/).

Lund, Adam, and Mark Lund. 2018. ‘Linear Regression Analysis in SPSS Statistics - Procedure,
Assumptions and Reporting the Output.” Retrieved 14 May 2021
(https://statistics.laerd.com/spss-tutorials/linear-regression-using-spss-
statistics.php).

Lyon, Sofia. 2020. ‘What Exactly Is “Western Culture”?’ Retrieved 11 March 2021
(https://thebottomline.as.ucsb.edu/2020/02/western-mystery-an-analysis-of-
western-culture).

Marino, Claudia, Alessio Vieno, Michela Lenzi, Alberto Borraccino, Giacomo Lazzeri, and
Patrizia Lemma. 2017. ‘Computer Use, Sleep Difficulties, and Psychological
Symptoms Among School-Aged Children: The Mediating Role of Sleep Difficulties’.
International Journal of School Health 4(1):1-4. doi: 10.17795/intjsh-32921.

Mascheroni, Giovanna, and Kjartan Olafsson. 2013. Mobile Internet Access and Use among
European Children. Italy: Universita Cattolica del Sacro Cuore.

Motl, Robert W., Edward McAuley, Amanda S. Birnbaum, and Leslie A. Lytle. 2006.
‘Naturally Occurring Changes in Time Spent Watching Television Are Inversely
Related to Frequency of Physical Activity during Early Adolescence’. Journal of
Adolescence 29(1):19-32. doi: 10.1016/j.adolescence.2005.01.005.

Ofcom. 2020. Children and Parents: Media Use and Attitudes Report.

Olds, Tim, Katia E. Ferrar, Sjaan R. Gomersall, Carol Maher, and J. L. Walters. 2012. ‘The
Elasticity of Time: Associations Between Physical Activity and Use of Time in
Adolescents’. Health Education & Behavior 39(6):732-36. doi:
10.1177/1090198111429822.

39



Organisation mondiale de la santé. 2020. WHO Guidelines on Physical Activity and Sedentary
Behaviour. S.1.: s.n.

Parent, Justin, Wesley Sanders, and Rex Forehand. 2016. ‘Youth Screen Time and Behavioral
Health Problems: The Role of Sleep Duration and Disturbances’. Journal of
Developmental and Behavioral Pediatrics: JDBP 37(4):277—-84. doi:
10.1097/DBP.0000000000000272.

Pearson, Natalie, Emma Haycraft, Julie P. Johnston, and Andrew J. Atkin. 2017. ‘Sedentary
Behaviour across the Primary-Secondary School Transition: A Systematic Review’.
Preventive Medicine 94:40-47. doi: 10.1016/j.ypmed.2016.11.010.

Petersson, Lars, and Ake Pettersson. 2000. FjéImidlafraedi. Reykjavik: Mdl og menning.

Polit, Denise F., and Cheryl Tatano Beck. 2018. Essentials of Nursing Research: Appraising
Evidence for Nursing Practice. Philadelphia: Wolters Kluwer.

Primack, Brian A., Ariel Shensa, Jaime E. Sidani, César G. Escobar-Viera, and Michael J. Fine.
2021. ‘Temporal Associations Between Social Media Use and Depression’. American
Journal of Preventive Medicine 60(2):179-88. doi: 10.1016/j.amepre.2020.09.014.

Primack, Brian A., Brandi Swanier, Anna M. Georgiopoulos, Stephanie R. Land, and Michael
J. Fine. 2009. ‘Association Between Media Use in Adolescence and Depression in
Young Adulthood’. Archives of General Psychiatry 66(2):181-88. doi:
10.1001/archgenpsychiatry.2008.532.

Przybylski, Andrew K., and Netta Weinstein. 2017. ‘A Large-Scale Test of the Goldilocks
Hypothesis: Quantifying the Relations Between Digital-Screen Use and the Mental
Well-Being of Adolescents’. Psychological Science 28(2):204-15. doi:
10.1177/0956797616678438.

Raustorp, Anders, and Andreas Froberg. 2019. ‘Comparisons of Pedometer-Determined
Weekday Physical Activity among Swedish School Children and Adolescents in 2000
and 2017 Showed the Highest Reductions in Adolescents’. Acta Paediatrica
108(7):1303-10. doi: 10.1111/apa.14678.

Renninger, Marius, Bjgrge H. Hansen, Jostein Steene-Johannessen, Susi Kriemler, Karsten
Froberg, Kate Northstone, Luis Sardinha, Sigmund A. Anderssen, Lars B. Andersen,
UIf Ekelund, and On behalf of the International Children’s Accelerometry Database
(ICAD) Collaborators. 2019. ‘Associations between Accelerometry Measured Physical
Activity and Sedentary Time and the Metabolic Syndrome: A Meta-analysis of More
than 6000 Children and Adolescents’. Pediatric Obesity 15(1). doi:
10.1111/ijpo.12578.

Rikissjénvarpid. n.d. ‘RUV er 90 &ra’. RUV. Retrieved 27 January 2021
(https://www.ruv.is/ruv90).

40



Rodman, Alexandra M., Katherine E. Powers, and Leah H. Somerville. 2017. ‘Development of
Self-Protective Biases in Response to Social Evaluative Feedback’. Proceedings of the
National Academy of Sciences 114(50):13158-63. doi: 10.1073/pnas.1712398114.

Russ, Shirley A., Kandyce Larson, Todd Michael Franke, and Neal Halfon. 2009. ‘Associations
Between Media Use and Health in US Children’. Academic Pediatrics 9(5):300—-306.
doi: 10.1016/j.acap.2009.04.006.

Rzewnicki, Daniel I., Ariel Shensa, Jessica C. Levenson, Brian A. Primack, and Jaime E. Sidani.
2020. ‘Associations between Positive and Negative Social Media Experiences and
Sleep Disturbance among Young Adults’. Sleep Health 6(5):671-75. doi:
10.1016/j.sleh.2020.02.013.

Samfok. 2019. ‘Skjatimi’. Skjatimi.ls. Retrieved 16 April 2021
(https://www.skjatimi.is/efni/skjatimi).

Sampasa-Kanyinga, Hugues, lan Colman, Gary S. Goldfield, lan Janssen, JianLi Wang, Irina
Podinic, Mark S. Tremblay, Travis J. Saunders, Margaret Sampson, and Jean-Philippe
Chaput. 2020. ‘Combinations of Physical Activity, Sedentary Time, and Sleep
Duration and Their Associations with Depressive Symptoms and Other Mental Health
Problems in Children and Adolescents: A Systematic Review’. International Journal of
Behavioral Nutrition and Physical Activity 17(1):72. doi: 10.1186/s12966-020-00976-
X.

Schmalbach, Bjarne, Markus Zenger, Ana Nanette Tibubos, Séren Kliem, Katja Petrowski,
and Elmar Brdhler. 2019. ‘Psychometric Properties of Two Brief Versions of the
Hopkins Symptom Checklist: HSCL-5 and HSCL-10’. Assessment 28(2):617-31. doi:
10.1177/1073191119860910.

ScienceDaily. 2020. “Western Culture’. ScienceDaily. Retrieved 11 November 2020
(https://www.sciencedaily.com/terms/western_culture.htm).

Sidani, Jaime E., Ariel Shensa, César G. Escobar-Viera, and Brian A. Primack. 2020.
‘Associations between Comparison on Social Media and Depressive Symptoms: A
Study of Young Parents’. Journal of Child and Family Studies 29(12):3357-68. doi:
10.1007/s10826-020-01805-2.

Skalicka, Véra, Beate Wold Hygen, Frode Stenseng, Silja Berg Karstad, and Lars Wichstrgm.
2019. ‘Screen Time and the Development of Emotion Understanding from Age 4 to
Age 8: A Community Study’. British Journal of Developmental Psychology 37(3):427—-
43. doi: 10.1111/bjdp.12283.

Steene-Johannessen, Jostein, Sigmund Alfred Anderssen, Mari Bratteteig, Emilie Mass
Dalhaug, Inge Dehli Andersen, Oddbjgrn Klomsten Andersen, Elin Kolle, UIf Ekelund,
and Knut Eirik Dalene. 2019. Kartlegging av fysisk aktivitet, sedat tid og fysisk form
blant barn og unge 2018 (ungKan3).

Steinsbekk, Silje, Lars Wichstrgm, Frode Stenseng, Jacqueline Nesi, Beate Wold Hygen, and
Véra Skalicka. 2021. ‘The Impact of Social Media Use on Appearance Self-Esteem

41



from Childhood to Adolescence — A 3-Wave Community Study’. Computers in Human
Behavior 114:106528. doi: 10.1016/j.chb.2020.106528.

Stette, Gunnar. 2020. ‘TV’. Store norske leksikon.

Strand, Bjgrn Heine, Odd Steffen Dalgard, Kristian Tambs, and Marit Rognerud. 2003.
‘Measuring the Mental Health Status of the Norwegian Population: A Comparison of
the Instruments SCL-25, SCL-10, SCL-5 and MHI-5 (SF-36)’. Nordic Journal of
Psychiatry 57(2):113-18. doi: 10.1080/08039480310000932.

Sverrisson, Gunnlaugur Reynir. 2017. ‘Snjallteekjabyltingin 10 ara’. Kjarninn. Retrieved 29
April 2021 (https://kjarninn.is/skyring/2017-06-29-snjalltaekjabyltingin-10-ara/).

Tankovska, H. 2021. ‘Social Media- Statistic & Facts’. Statista. Retrieved 18 April 2021
(https://www.statista.com/topics/1164/social-networks/).

The United Nations. 2019. Barnasdttmdlinn- 30 Ara.

The Univerity of Rhode Island. n.d. ‘History of Computers’. The Univeristy of Rhode Island.
Retrieved 28 October 2020
(https://homepage.cs.uri.edu/faculty/wolfe/book/Readings/Reading03.htm).

Tremblay, Mark S., Salomé Aubert, Joel D. Barnes, Travis J. Saunders, Valerie Carson, Amy E.
Latimer-Cheung, Sebastien F. M. Chastin, Teatske M. Altenburg, and Mai J. M.
Chinapaw. 2017. ‘Sedentary Behavior Research Network (SBRN) — Terminology
Consensus Project Process and Outcome’. International Journal of Behavioral
Nutrition and Physical Activity 14(1):75. doi: 10.1186/s12966-017-0525-8.

Twenge, Jean M., and W. Keith Campbell. 2018. ‘Associations between Screen Time and
Lower Psychological Well-Being among Children and Adolescents: Evidence from a
Population-Based Study’. Preventive Medicine Reports 12:271-83. doi:
10.1016/j.pmedr.2018.10.003.

Twenge, Jean M., Gabrielle N. Martin, and W. Keith Campbell. 2018. ‘Decreases in
Psychological Well-Being among American Adolescents after 2012 and Links to
Screen Time during the Rise of Smartphone Technology.” Emotion 18(6):765—80. doi:
10.1037/emo0000403.

UNICEF, ed. 2017. Children in a Digital World. New York, NY: UNICEF.

Wang, Xiao, Yuexuan Li, and Haoliang Fan. 2019. ‘The Associations between Screen Time-
Based Sedentary Behavior and Depression: A Systematic Review and Meta-Analysis’.
BMC Public Health 19(1):1524. doi: 10.1186/s12889-019-7904-9.

Wittchen, H. U., F. Jacobi, J. Rehm, A. Gustavsson, M. Svensson, B. Jonsson, J. Olesen, C.
Allgulander, J. Alonso, C. Faravelli, L. Fratiglioni, P. Jennum, R. Lieb, A. Maercker, J.
van Os, M. Preisig, L. Salvador-Carulla, R. Simon, and H. C. Steinhausen. 2011. ‘The
Size and Burden of Mental Disorders and Other Disorders of the Brain in Europe

42



2010’. European Neuropsychopharmacology 21(9):655-79. doi:
10.1016/j.euroneuro.2011.07.018.

World Health Organization. 2018. ‘Mental Health: Strengthening Our Response’. Retrieved
12 May 2021 (https://www.who.int/news-room/fact-sheets/detail/mental-health-
strengthening-our-response).

World Health Organization. 2019. Guidelines on Physical Activity, Sedentary Behaviour, and
Sleep for Children under 5 Years of Age.

Writer, Staff. 2020. ‘What Is the Purpose of the Internet?’ Reference. Retrieved 18 April
2021 (https://www.reference.com/world-view/purpose-internet-
6e4e172947del1270).

Wu, Xiaoyan, Shuman Tao, Yukun Zhang, Shichen Zhang, and Fangbiao Tao. 2015. ‘Low
Physical Activity and High Screen Time Can Increase the Risks of Mental Health
Problems and Poor Sleep Quality among Chinese College Students’. PloS One
10(3):e0119607. doi: 10.1371/journal.pone.0119607.

Yang, F., A. R. Helgason, I. D. Sigfusdottir, and A. L. Kristjansson. 2013. ‘Electronic Screen Use
and Mental Well-Being of 10-12-Year-Old Children’. The European Journal of Public
Health 23(3):492-98. doi: 10.1093/eurpub/cks102.

Yang, Lin, Chao Cao, Elizabeth D. Kantor, Long H. Nguyen, Xiaobin Zheng, Yikyung Park,
Edward L. Giovannucci, Charles E. Matthews, Graham A. Colditz, and Yin Cao. 2019.
‘Trends in Sedentary Behavior Among the US Population, 2001-2016’. JAMA
321(16):1587. doi: 10.1001/jama.2019.3636.

Zimmermann, Kim Ann. 2020. ‘History of Computers: A Brief Timeline’. Livescience.Com.
Retrieved 28 October 2020 (https://www.livescience.com/20718-computer-
history.html).

43



Annex

Approval

i Agder

@IT_l U | Universitetet
PROTOKOLL FRA FORSKNINGSETISK KOMITE

Dato: 16/12/2020
Arkivsak: 20/11148
Protkollfarer: Anne Valen-Sendstad Skisland

Trender i barns skjermtid, mental helse og fysisk aktivitet. - master - Gudny
Erna Bjarnadottir

Seknad godkjennes

44



Table 6. Average screen time for boys in minuets

Boys 2012 (n) 2014 (n) 2016 (n) 2018 (n) Total
Watching TV 84.97 (988) 111.24 (966) 130.73 (956) 138.7 (908) 465.64
Online Gaming 95.70 (982) 84.43 (965) 102.25 (954) 129.43 (915) 411.81
Not Online Gaming 83.65 (981) 68.89 (962) 77.42 (944) 64.92 (908) 294.88
Social Media 88.96 (950) 107.05 (952) 111.28 (908) 307.29
Not Social Media 139.28 (981)  56.30 (960) 62.43 (951) 60.41 (907) 318.42
Other Things 60.02 (970) 39.28 (962) 48.23 (947) 52.20 (902) 199.73
Total 463.62 449.1 528.11 556.94 1997.77
Table 7. Average screen time for girls in minuets
Girls 2012 (n) 2014 (n) 2016 (n) 2018 (n) Total
Watching TV 80.55 (1036) 102.83 (1060) 124.60 (1007) 136.76 (1015) 444.74
Online Gaming 28.03 (1035) 18.75 (1060) 17.01 (1014) 20.46 (1014) 84.25
Not Online 1431 (1031)  19.88(1054)  18.2(1014)  19.72(1016)  72.11
Gaming
Social Media 126.64 (1048) 15439 (1012) 148.99 (1013) 430.02
Not Social Media 124.81 (1030)  43.79 (1053) 45.94 (1005) 49.58 (1015) 264.12
Other Things 38.11 (1023) 37.59 (1053) 48.09 (1005) 56.71 (1014) 180.5
Total 285.81 349.48 408.23 432.22 1475.74

Table six and seven show the average screen time for both boys and girls. These tables are

annexed to figures 1 to 6.
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