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INTRODUCTION

Mental health problems have become 
more prevalent in children and adolescents, 
predominantly in the last decade [1]. Even 
though the burden to society is increasing, 
the underlying factors contributing to men-
tal health problems among adolescents are 
poorly understood. Some studies suggest that 
raising academic pressure and homework 
amount could be involved [2], while others 
point out to substance abuse [3] or increased 
obesity rates [4]. Clinicians in university 
counselling centres in the US have reported 
a considerable rise in students seeking help 
regarding their mental health after 2010 com-
pared to previous years [5], but this could be 
accounted for with more students having 
previously diagnosed disorders enrolling in 
high education, more efficient informative 

campaigns of counselling centres, increased 
students’ willingness to request help.

Researchers also considered the differ-
ences in how adolescents spend their leisure 
time, compared to previous generations. 
Electronic device communication and social 
media have gained more and more popu-
larity in the current generation of adoles-
cents (iGen). Face-to-face interaction in iGen 
(1995-2012) has consistently decreased com-
pared to GenX (1965-1979) or Millennials 
(1980-1994) as they are using social media as 
the main channel to do communicate. Time 
spent on electronic devices has considerably 
increased since the introduction of smart-
phone in 2007 and achieved market satura-
tion in 2012. By 2015, 92% of teens and young 
adults owned a smartphone.

Previous studies which explored the link 
between mental health and electronic device 
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use have mainly focused on adult population, 
leaving out the vulnerable adolescent popu-
lation. Some have concluded that there is a 
positive effect on mental health [6], depend-
ing on frequency and on whether the criteria 
for addiction is met [7, 8]. However, in the 
last few years there is growing evidence that 
adolescent populations are impacted by the 
trends in smartphone use and social media 
use. 

Human neural architecture has evolved 
in an environment of close, almost continu-
ous face-to-face interaction, including con-
tact that does not involve seeing or hearing, 
like touching or smelling [9]. In person inter-
action provides more emotional closeness 
than communication mediated by electronic 
devices. However, there are studies that con-
cluded electronic communication can be a 
protective factor against loneliness [10].

Exploring the possible link between 
on-screen activities and high depression 
rates in youths

A study in 2017 by Twenge et al  [11] 
had two main objectives. One of them was 
to determine if the prevalence of depressive 
symptoms and fatality of depressive behav-
iors has increased in national representative 
samples. The second one was to examine pos-
sible underlying causes of the trends observed 
in adolescents’ mental health, focusing 
mainly on the way they spend leisure time. 
Experimental studies were not an option, as 
today adolescents cannot be exposed to pre-
vious eras, so the evidence in the study was 
provided through correlational research. 
Data was collected from two national rep-
resentative samples for adolescent popula-
tion in United States, starting with 1991 (the 
Monitoring the Future survey n= 388.275 and 
Youth Risk Behavior Surveillance System n 
= 118.545). Data regarding suicide rates was 
collected from CDC official reports starting 
with 1999.

The following aspects were evaluated: 
depressive symptoms, suicide-related out-
comes, electronic devices use, social media 
use, internet news, TV watching, homework, 
in person social interaction, sports, religious 
services, payed job, economic factors. 

Firstly, the study revealed increasing 
rates of depressive symptoms, suicide-re-
lated outcomes and death by suicide follow-
ing 2010, after a period in which these figures 
were declining or stable. Between 2009/2010 
and 2015 33% of the adolescents reported 
high levels of depressive symptoms, 12% 
more reported at least one suicide-related 
outcome and death by suicide was up 31%. 
The raise in depressive symptoms and sui-
cide-related outcomes was almost exclu-
sively driven by females. Suicide rates among 
girls rose by 65% between 2010 and 2015. The 
effect size for ascent of depressive symptoms 
in females in 2010 through 2015 was d=.27, 
which is small/medium effect size. But in the 
context of the short period of time this hap-
pened (5 years) a d=.054 per year represents 
a significant rise. Birth cohort shifts are on 
average d=.02 per year in national studies, so 
annual change is double compared to the dif-
ferences identified thus far. 

Further, the correlation with screen 
exposure was assessed. Adolescents who 
spent more on-screen time were significantly 
more exposed to develop depressive 
symptoms and those who spent less time in 
this activity were more protected. Time spent 
doing homework was negatively correlated 
with the rate of depressive symptoms. Social 
media use was correlated with increased 
depressive symptoms in females, but not 
males. In terms of relative risk, adolescents 
who use electronic devices more than 3 
hours per day were 34% more susceptible 
to have at least one suicide-related outcome, 
compared to those who spent 2 hours or less. 
Adolescents who had less in person social 
interaction and more social media interaction 
recorded the highest rate in depressive 
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symptoms. In adolescents who had low 
in-person interaction, social media use had 
a significant effect on depressive symptoms 
(p<.001), but those who had often in-person 
interaction did not record a significant effect 
(p=.14).

The only activities that were associated 
with high depressive symptoms and in 
the same time registered an effect size of 
d>.05 starting with 2011/2012 were: use of 
electronic devices, use of social media and 
internet news. The only activities which were 
associated with a decrease in depressive 
symptoms and d>0.5 since 2011/2012 are face-
to-face interaction sports, religious services 
attendance. Hence, after 2010 adolescents 
spent more time engaging in activities 
associated with a higher risk for mental 
health disorders and less time in activities 
that can provide a protection against them. 
If the rise in screen time caused the decline 
in off-screen activities, then the new media 
screen time is both directly and indirectly 
responsible for the increase in depressive 
symptoms and suicide-related outcomes 
[11].

The authors concluded that it is highly 
probable that the important switch in the 
way that iGen adolescents spend their 
leisure time has a significant impact on their 
mental health. This is why on-screen time 
should be considered a serious risk factor for 
depression and suicide in certain contexts.  

A study in 2017 looked at nonfatal self-
inflicted injuries in US from 2001 to 2015 and 
concluded that Emergency Department visits 
were relatively stable before 2008, but the 
rates among females significantly increased 
in the years after. This particularly happened 
in females aged 10 to 14, who experienced an 
18.8% annual increase from 2009 to 2015. This 
trend was previously described in a study in 
2016 which reported that during 1999-2014 
rates of suicide increased most notably after 
2006 and females aged 10 to 14 experienced 
the greatest increase [12].

Exploring the link between loneliness, 
in-person social interaction and digital 
media use

The need to belong is a built-in essential 
for every human being and it encourages 
a person’s social interaction developing 
behavior and promotes ones good physical 
and mental health, as these positive outcomes 
have been linked to social communication 
and support [13, 14, 15]. 

Adolescence is one of the most significant 
epitome for social desire, teenagers build 
relationships outside the family, become 
more independent from their parents and 
the importance of social interaction with 
peers heightens [16, 17].

Recent years have brought multiple 
changes in the way adolescents interact. 
Digital media has doubled the time spent 
online between 2006 and 2016, according 
to Twenge, Martin and Spitzberg in their 
article, published in 2019 [18]. Thus, iGen 
adolescents (teenagers in the 2010s) are the 
main concern, as 95% of them have access to 
a smartphone in 2018, compared to 23% in 
2011. Activities like online gaming, texting 
and social media use have escalated, half of 
the the evaluated teenagers stating that they 
use the internet constantly, in 2018 [19].

Therefore, several authors have elab-
orated the hypothesis that digital interac-
tion has displaced the physical, face-to-face 
communication [20]. To explore the theory, 
Twenge, Spitzburg and Campbell [19] exam-
ined data from two large nationally repre-
sentative surveys from USA: Monitoring 
the Future and the American Freshman. 
Extended over several decades, the two sur-
veys offered information about four consec-
utive generations of adolescents (Boomers, 
GenX, Millennials, iGen), giving the oppor-
tunity to study the trends of social interac-
tion over the time and the way they trans-
form due to external circumstances.

Concerning the physical, face-to-face 
communication, they examined the answers 
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given by the teenagers about going out with 
their friends, riding their cars together, going 
to parties, to the cinema or on romantic dates. 
Loneliness was assessed using a 6-item scale 
found by Clark, Loxon and Tobin [21] to show 
convergent results with UCLA Loneliness 
scale. They also analyzed the respondents’ 
behavior regarding social media use.

Hence, the recent generation’s trend, 
notably among iGen adolescents, to spend 
less face-to-face time with their group of 
friends has been observed. In comparison 
with the Boomers, 46% less iGen teenagers 
declared getting together with friends daily 
in 2017 and activities like going out with 
peers became 38 times less frequent during 
one year period of time. Also, iGen adoles-
cents went to fewer parties and spend less 
time at each one, compared to GenX individ-
uals of the same age.

The decline of interpersonal social inter-
action rate has been remarkable, especially 
regarding outdoor activities, but also noticed 
regarding indoor ones, in activities which 
can be successfully replaced with online 

substitutes as well as in ones that do not have 
such equivalents.

All these changes have been recorded at 
the same time digital media use increased, 
thus in person interaction has been naturally 
replaced by virtual communication, how-
ever also noted was a quick rise in feelings 
of loneliness between 2010-2017. Therefore 
studying the link between the two phenom-
ena has been established as the next step.

Statistical analysis showed a positive 
correlation between social media use and 
face to face interaction, teens spending more 
time on social media networks and spend-
ing more time with friends. Considering all 
other variables, feelings of loneliness were 
found to be lower as interpersonal interac-
tion increased, but raised with as the rate of 
use of media devices grew. Adolescents that 
felt the strongest feelings of loneliness were 
also those who reported the lowest level of 
face to face interaction and the highest one of 
social media use.

We present the following figure, 
extracted from the article written by Twenge, 
Spitzburg and Campbell, 2019 [19]:
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Such subjects require lengthy and com-
plex discussions, reason why this study’s 
results have been approached from several 
angles. Favoring virtual communication 
to face to face interaction is supported by 
results of two other studies [22, 23]. Even so, 
longitudinal analysis from Vriens and van 
Ingen’s study shows that at the individual 
participants’ level social media use could 
develop teen communication skills, all while 
increasing their interpersonal social interac-
tion as young adults. For this reason, it is the 
authors’ belief that the key to all questions 
regarding the issue of “displacement versus 
complementarity” between the two adoles-
cent communication types is held by what 
study method is used (group vs. individual). 
The reported feeling of loneliness by study 
subjects is another angle taken by the authors 
to favor displacement theory. In support of 
this lay the marked increase of self reports of 
loneliness in adolescents during the reported 
increase of media devices’ use and decrease 
of physical socialization; however a causal 
link could not be made, because of lacking 
data.

The study’s conclusion underscores the 
current tendency to stray from social inter-
action, highlighting the long term effects this 
trend might have on adolescent social skills. 
As well as the social impact, it also empha-
sizes loneliness’ implications on the physical 
and mental wellbeing of adolescents, their 
sleep quality and, finally, the risk that they 
develop disposition disorders in such con-
text. The hypothesis results from the rising 
incidence of major depressive episodes and 
self harm among teens between 2010 – 2017 
[12, 24], with loneliness and media device 
use having a similar pattern.

Disposition disorder indicators and sui-
cide-related outcomes in iGen adolescents

Disposition disorders have a substantial 
impact on public health, their effects reach-
ing an estimated cost on the US economy of 

106 – 118 billion dollars each year [25]. Apart 
from the economic aspects, these disorders’ 
influence over the quality of life of those who 
suffer from them extend over to the proba-
bility that they experience a major depres-
sive episode, suicidal thoughts or suicide 
attempts [26].

Several studies have proven the rising 
incidence of disposition disorders and sui-
cide-related outcomes in adolescents [24, 27], 
but lack evidence to atribute the tendency to 
this age group or to consider it in the general 
trend seen across the population.

Twenge et al, 2019 [26] developed a study 
specifically targeting this subject, analyzing 
psychological distress indicators, past year 
MDEs and suicide related outcomes based 
on the data taken from the National Survey 
on Drug Use and Health (NSDUH), with a 
relevant sample for the American population 
aged above 12 (N = 611800), of which 212913 
were adolescents with ages between 12-17 
during 2005-2017 and 398967 adults over 18 
years old between 2008-2017.

As seen in the study’s results, there was 
an increase of these indicators among adoles-
cents and adults aged 18-25, which suggests 
that societal circumstances mainly affect the 
young. The increase was noted in both sexes, 
however it was higher in females, in agree-
ment with former studies done with regard 
to higher depression incidence in adoles-
cent girls [24, 11]. What stands out among 
the study’s observations is the fact that the 
higher frequency of depressive manifesta-
tions came in a period of economic growth 
in the US, following 2011, hinting at the fact 
that economic factors do not have sufficient 
influence on the respective generation.

In addition, mental health education 
in adolescents needs to be accounted for, 
making them more available and willing to 
approach specialized services than previous 
generations. In spite of this, the rise seen in 
suicide events in this time period is too high 
to be sufficiently explained by more accurate 
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reporting over the past few years. Moreover 
the authors present an increase in non-le-
thal self harm behaviors seen in the young 
and especially in females, in accord with 
other studies [12], with the authors making 
a note of the fact that the reports were made 
through emergency medical services unen-
cumbered by the participants’ subjectivity.

Another explanation to the phenomena 
observed among youth could be the devel-
opment of digital communication and media 
devices done at the same time. Use of the 
internet for general purposes, but also for 
bullying (whichever side the participant is 
on), has been linked with depression, self 
harm and suicidal thoughts [28] and major 
depressive episodes have risen proportion-
ally to the number of smartphones adoles-
cents have and the time they spend in this 
manner [11]. The tendency has been also 
noted for the adult population, starting with 
2014, with the delay possibly explained by 
the sleight unwillingness of the older gen-
eration to use such devices [29]. Conversely, 
the effects seen in adults are not as large as 
for adolescents, mainly because of the time 
spent face to face with friends, which has not 
changed as much [19, 22].

Apart from mood, sleep alterations like 
shortening or lower quality have been taken 
into consideration, with one extended review 
claiming an 18.5% prevalence of insomnia in 
student populations, 7.4% being the norm in 
general population [30]. Sleep disorders are 
known major risk factors for major depres-
sive episodes [31], being associated with 
suicidal ideation, suicide attempts or even 
suicide [32, 33], which begs the question: is 
sleep a factor which could contribute to the 
actual trend of mood disorders or is it more 
likely the opposite, that these disorders cause 
disturbances in the sleep cycle?

The subject has been approached by 
many authors with the conclusion that time 
spent on screens during the evening is asso-
ciated with a shorter and lower quality sleep 

[34, 35]. Furthermore, several studies pro-
vide evidence to the link between internet 
use, sleep disturbances and depressive simp-
toms in the young [36, 37].

Altogether, the study highlights the 
increased rates of depressive symptoms, 
major depressive episodes and suicidal acts 
in the 12-17 year old adolescent group and 
18-25 year old adult group, allotting these 
tendencies to the younger generations and 
stresses the need for larger studies being 
made regarding these issues, as well as for 
intervention schemes in this population 
group, ironically suggesting the use of  the 
internet and social media to this end, thus 
granting benefits to their accessibility and 
popularity.

CONCLUSIONS

Screen time can be viewed as a modern 
risk factor for developing depressive symp-
toms in children and adolescents, as the 
way iGen youths spend their leisure time 
has a significant impact on their mental 
health. More on-screen activities were posi-
tively correlated with depressive symptoms 
and suicide-related outcomes, and the rise 
of these rates was mainly observed in the 
female population. This might suggest that 
media devices have a larger effect on girls 
than on boys. 

The current tendency to stray from in 
person interaction may have long term effects 
on this generation’s social skills, in addition 
to the rising incidence of major depressive 
episodes and self harm among teens, with 
loneliness and media device use having a 
similar pattern. Therefore, we emphasize 
the need for intervention, finding the best 
methods and channels to educate patients 
and parents regarding the problematic use 
of smartphones and social media may be the 
key for adjusting these unexpected adverse 
effects.
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