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Physical health based on the evidence available through 2021. The purpose of this article is to offer a review

of the evidence published from 2021 and to determine whether changes need to be made
to the recommendations of the FDP. It is reasonable to state that there is sufficient evidence
supporting the association between screen time and the displacement of healthy lifestyle habits
such as sleep, diet, physical activity and face-to-face social interactions. Furthermore, screen
use also has an impact on cardiovascular risk, visual health, brain volume and quality of life. Its
effects are greater in children, especially those aged less than six years, and in adolescents, as
it interferes with neurodevelopment and affect integration and reduces the ability to regulate
emotion. The Health Promotion Committee of the AEP considers several actions necessary:
the revision of the recommendations of the FDP, declaring screen use a public health problem,
improving the training of pediatricians to prevent and detect it, improving research on the use of
screens in education and health care systems, the establishment of legislation by governments
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Tecnologias digitales;
Uso de medios
digitales;

Pantallas;

Desarrollo infantil;
Salud fisica

Introduction

to protect health and development, and advocating for the requirement of rigorous research
to demonstrate, from the early stages of design and development, that technological products
or services are safe for the health and brain of the population.

© 2025 Published by Elsevier Espafa, S.L.U. on behalf of Asociacion Espafola de Pediatria.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Efectos de los medios digitales en la salud fisica y el desarrollo

Resumen El objetivo de la salud digital es disminuir el impacto del uso de pantallas, del
contenido, de los objetos conectados a Internet o el llamado ‘‘Internet de las cosas’’ y del
disefio perjudicial. Es decir, de toda informacion, aplicacion, software o hardware que afecte
a la salud fisica, mental, social, sexual y al cerebro. Con este objetivo, el grupo de trabajo de
salud digital del Comité de Promocion de la Salud (CPS) de la Asociacion Espafola de Pediatria
(AEP) publicé en formato web en el 2022 el Plan Digital Familiar ® (PDF), teniendo en cuenta
la evidencia disponible hasta 2021. En este articulo, se plantea realizar una revision a partir
del afo 2021, para valorar si es necesario realizar cambios en las recomendaciones del PDF. Se
puede afirmar que existe suficiente evidencia en la relacion del tiempo de exposicion a pantallas
y el efecto desplazamiento de los habitos de vida saludables como el suefio, la alimentacion,
la actividad fisica y las relaciones sociales cara a cara. Por otro lado, también impacta en el
riesgo cardiovascular, salud visual, volumen cerebral y calidad de vida. Los efectos aumentan
en la edad pediatrica, especialmente en menores de seis anos y en la adolescencia, al interferir
en el neurodesarrollo, el establecimiento de una afectividad adecuada y disminuir la capacidad
de gestion de las emociones. Desde el CPS de la AEP consideramos necesario que se lleven a
cabo diversas actuaciones: la revision de las recomendaciones del PDF, la declaracion de un
problema de salud publica, la necesidad de mejorar la formacion de los pediatras para prevenir
y detectar, mejorar la investigacion en el uso de pantallas en el sistema educativo y en salud,
la necesidad de medidas legislativas promovidas por los gobiernos para proteger la salud y el
desarrollo y promover desde el disefio de los servicios tecnoldgicos la necesidad de demostrar
por investigaciones rigurosas que sus servicios son inocuos para la salud y el cerebro de la
poblacion.

© 2025 Publicado por Elsevier Espana, S.L.U. a nombre de Asociacion Espanola de Pediatria.
Este es un articulo Open Access bajo la CC BY-NC-ND licencia (http://creativecommons.org/
licencias/by-nc-nd/4.0/).

with the aim of reducing the adverse health effects of dig-
ital media. Most of the recommendations are for the entire
family, with the aim of enabling parents to educate chil-

The American Academy of Pediatrics (AAP), in 2016," and
the Canadian Paediatric Society, in 2017% published posi-
tion statements based on the available scientific evidence
that were the first to address the impact of digital media on
health. The AAP pioneered these efforts and was the first to
publish recommendations for families.3

The goal of screen health is to reduce the deleterious
impact of the use of screens, digital content and connected
devices, that is, the so-called ‘‘Internet of Things’’, and
harmful design. That is, of any information, application,
software or hardware that affects physical, mental, social,
sexual or brain health. To this end, from a preventive stand-
point, it is important to engage in the promotion of healthy
lifestyle habits, early risk detection, adequate management
of problematic use and prevention of complications. With
this objective in mind, the screen health working group of
the Health Promotion Committee of the Asociacion Espaiiola
de Pediatria (AEP, Spanish Association of Pediatrics) pub-
lished the Family Digital Plan (FDP) online in 2022. The
FDP summarizes recommendations for families by age group

dren using the most powerful tool at their disposal, which is
modeling behavior.

A review like the one presented in this article is par-
ticularly relevant for several reasons: (1) the digital media
environment is constantly changing; (2) publications on the
subject may be contradictory, even within the scientific lit-
erature, and (3) new evidence has become available since
the publication of the FDP. Among the latter, we must high-
light the evidence generated by a growing number of clinical
trials in which the intervention group undergoes a ‘‘digital
detox’’* and the population-based ABCD study’ in adoles-
cents currently underway in the United States. To this, we
must add the information obtained in the context of real-
world clinical practice, in which emerging risk situations are
identified.®

In light of the above, we decided to review the recent
literature to assess whether the recommendations of the
FDP need to be revised. As a general rule and bearing in
mind that these recommendations are aimed at the general
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population, in the absence of evidence on any given aspect,
we recommend exercising caution.’

Screen use in children and adolescents in
Spain

Screen use before adolescence

To get acquainted with the digital media use habits in
the early stages of life, we consulted the results of a
survey conducted in Spain.® The mean daily screen time
devoted to watching television (TV) and playing videogames
was 71minutes in children aged less than 2 years and
112.8 minutes in children aged 2 to 6 years. These data
show that the population is not aware of pediatric rec-
ommendations. In this survey, a screen time of more than
2 hours a day was associated with: (1) children favoring the
use of digital media over other leisure activities; (2) fre-
quent use of devices during meals; (3) watching TV alone;
(4) having TV playing in the background; (5) having a TV in
the bedroom; (6) having 5 or more screens in the house-
hold; (7) parental screen time greater than 2hours. This
survey showed that screen time was lesser when adults were
aware of the impact of technology on children’s health and
the current evidence-based recommendations compared to
families who did not have this information.

Screen use in adolescence

A survey published in 2021° analyzed social media use and
associated risks in adolescents by means of validated ques-
tionnaires. According to its results, 94.8% of adolescents
had a mobile phone with internet access and the mean age
at which they had their first phone was 11 years. Half of
them had internet access through a contract with an inter-
net provider and at least one out of four had unlimited
data. In addition, 31.6% spent more than 5 hours a day online
throughout the week, a percentage that increased to 49.6%
during weekends. Only 29.1% reported that parents had set
up rules about their use of electronic devices, and 36.8%
reported that their parents tended to use their phones dur-
ing meals. The frequency of established rules and limits
decreased by half by the second stage of the compulsory
secondary education (ESO) cycle (around age 15-16 years).

Screen time in adolescents increased during and after the
COVID pandemic, compared to prepandemic screen time.
After the pandemic, there was a significant increase in
screen time devoted to gaming and social media. ™

Impact of screen use on health
Sleep

More screen time devoted to social media and gaming was
associated with spending fewer hours in bed, going to bed
later and longer sleep onset latency.’® In addition, use of
screens before bedtime caused an increase in daytime som-
nolence, a decrease in nighttime somnolence, a decrease
in melatonin secretion, a delay in the circadian rhythm and
a decrease and delay in REM sleep. Adolescents who have

screens in the bedroom are at increased risk of sleep-onset
insomnia, maintenance insomnia and sleep disorders in gen-
eral. However, turning off the devices at night decreased
the risk compared to leaving the devices on or just silencing
them. Streaming TV/videos, playing video games, listen-
ing to music, talking on the phone, texting, using social
media or video chatting before bedtime were associated
with difficulty falling and staying asleep.'® Insufficient sleep
due to screen media use is associated with depressive
symptoms, externalizing behaviors, low self-esteem, poor
self-regulation and altered brain development.''

Diet and nutrition

There is moderately strong evidence that greater TV screen
time is associated with increased energy intake and less
healthy dietary habits,'? as TV watching may promote con-
sumption of hypercaloric foods." The proportion of children
with obesity is lower in those with screen times of less
than 2hours a day compared to those with screen times
of 2 or more hours a day (4.3% vs 8.6%). Prospective and
cross-sectional data have shown that screen time spent on
television, gaming, texting or using social media is associ-
ated with lower dietary quality in early adolescence.

Physical activity

Scientific evidence tends to corroborate that adolescents
who are less physically active spend more time using
screens.'”” In addition, interventions aimed at reducing
recreational screen media use have been found to achieve
significant increases in leisure nonsedentary activity, sup-
porting the displacement hypothesis according to which
screen time replaces other, less sedentary forms of recre-
ational activity."

Body composition

There is evidence that higher levels of screen time are
associated with higher levels of adiposity,'? especially if
screentime exceeds 2 hours.'® The mechanisms underlying
this association are complex, but it appears that the impact
of screentime on dietary habits plays a greater role than its
impact on physical activity (PA)."?

Cardiovascular risk

Published reviews have found evidence of a direct asso-
ciation between the time spent watching TV and the risk
of developing metabolic syndrome."” A systematic review
found an association between screen exposure and the risk
of developing high blood pressure.’® Combinations of low
screen time and high step count were associated with a
lower diastolic blood pressure and higher HDL cholesterol
levels."

Ocular involvement

Digital eye strain (DES) is a condition manifesting with ocu-
lar and extraocular symptoms secondary to screen use.? It
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Table 1

Impact of digital media on physical health.

Sleep

Difficulty falling asleep.

Decreased nighttime sleepiness.

Reduced melatonin secretion.

Phase-delayed circadian clock.

Alteration of sleep stages.

Having a phone in the bedroom increases sleep disturbances

Sleep deprivation causes depressed mood, externalizing behaviors, low self-esteem,
difficulties in self-regulation and changes in brain development

Nutrition Higher energy intake

Less healthy diet due to consumption of hypercaloric foods

Increased risk of obesity

Lower diet quality in early adolescence

Physical activity

Adolescents who are already inactive spend more time using screens.

Limiting screen time increases PA

Cardiovascular risk

Increased risk of developing metabolic syndrome.

Less screen time combined with more PA promotes lower DBP and higher HDL levels

Digital eye strain Dry eyes

Itching

Foreign body sensation in the eye

Watery eyes
Blurred vision

Extraocular symptoms: neck and back pain, general fatigue and headache
In children and adolescents: progressive myopia and acute strabismus

Lifestyle habits and brain volume

Decreased volume in the temporal-parietal, frontotemporal, orbitofrontal, parietal,

and primary visual cortex regions.

Quality of life Decreased

Abbreviations: DBP: diastolic blood pressure; HDL: high-density lipoprotein; PA: physical activity.

is characterized by dry eyes, itching, foreign body sensa-
tion, watering, blurry vision and headache. The extraocular
symptoms include stiffness and pain in the cervical and lum-
bar regions, general fatigue and headache. In children, the
prevalence of DES increased between 50% and 60% during
the pandemic. In childhood and adolescence, when the eye
and vision are developing, DES is associated with progressive
myopia and acute strabismus due to paradoxical accommo-
dation. This type of strabismus manifests with blurry vision
and headache,?' and requires urgent care to rule out a neu-
rologic etiology.

Association with healthy lifestyle habits

Replacing 30 minutes of social media use, streaming or gam-
ing by a healthier lifestyle habit was found to have an impact
on BMI. Replacing 30 minutes of screen time by 30 minutes of
physical activity in females and 30 minutes of sleep in males
was associated with a lower follow-up BMI.??

Association between lifestyle habits and cerebral
volume

Lifestyle risk factors (decreased sleep duration, lower level
of physical activity, greater BMI and greater screen time)
were associated with decreased volume in different areas
of the brain at the beginning of the study.?

Quality of life

There is moderately strong evidence of an association
between screentime of 2 or more hours a day and a poorer
perceived quality of life."?

Table 1 summarizes the evidence on the impact of digital
media on physical health.

Impact of screen time on neurologic and
psychosocial development

Children aged less than 6 years

Neurodevelopment

In the neonatal period, the brain has more neurons than
it will in later stages, but few synapses. From birth, neu-
rons start to receive information through the senses and to
form networks. Synapsis form to a large degree in the first
two years of life and will determine neurologic function-
ing in adulthood. Based on the perceived stimuli, allowed
by gene expression, synapses will develop differently. In
addition, there are specific time windows for neurodevel-
opmental milestones. The stage from age 0 to 2 years is
characterized by the development of gross and fine motor
skills and language skills. Some of the stimuli that contribute
to healthy neurodevelopment at this stage are unstructured
play, manipulation of objects or contact with nature. When a
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Table 2 Recommended measures to decrease the impact
of digital media from the pediatric care setting.

1. Pediatricians need to be aware of this problem, know
how to identify risks and know when to treat or refer
patients with excessive use.

2. Prevention and early detection of health risks is
particularly relevant in the pediatric age group

3. Questions about parental and child screen use need to
be included in well-child checkups and in the
history-taking regardless of the reason for consultation

4. In the pediatric outpatient setting, it would be helpful to
provide recommendations to decrease the impact of
screen use on health, development and healthy lifestyle
habits. Families are frequently unaware of the impact of
screen time on their children and do lack the necessary
knowledge or tools to make informed decisions?’

5. Providers should encourage parents to proactively limit
the use of electronic devices in the family

6. The FDP is particularly important because parental
monitoring is associated with reduced screen time in
children. On the other hand, family conflict is associated
with increased screen time in children°

FDP: Plan Digital Familiar®.

child uses screens, the child is missing these necessary stim-
uli through the displacement of appropriate activities, so
that screen time is an opportunity cost. On the other hand,
the time adults spend using screens when raising their chil-
dren also constitutes a missed opportunity for development
through the loss of adult-child interaction.??

There is evidence that higher screen time in this age
interval is associated with delayed language acquisition, a
lower intellectual quotient and difficulties in focused atten-
tion during childhood.? The same study found that higher
screen time at age 2 years was associated with lower scores
in communication, daily living skills and socialization at age
4 years. Outdoor play mitigated the association between
higher screen time and poorer socialization and daily living
skills outcomes.?

Background television viewing has a negative impact on
language acquisition, cognitive development and the devel-
opment of executive functions in children aged less than 5
years.”

At age 3 years, a screen time of 2 or more hours a
day is associated with an increased probability of behav-
ior problems, developmental delay and delayed vocabulary
acquisition.?

Psychosocial development
In early childhood, psychosocial development is hindered by
both screen use by the child and screen use by adults in
the context of parent-child interaction. Babies need a sensi-
ble caregiver who is present and available. When babies use
screens, they are unable to identify or express their needs.
When it is the adult that is using a device, even if babies
express their needs, adults may fail to respond adequately.
There is a strong association between parental screen
time and children’s screen time in addition to disruptive
behaviors in children to get the attention of parents. Using
smart phones to reward or distract children aged 1 to 4 years

Table 3  Screen use recommendations by age group.

- 0 to 6 years:

e Zero screen time, no amount of screen use is considered
safe.

e As an exception, and under adult supervision, screens
may be used for social interaction (for specific purposes,
such as staying in touch with family members who live
far away).

- 7 to 12 years:

e Less than one hour (including schoolwork and homework)

o Limit use of devices with internet access

e Prioritize protective factors: sports/athletic activities,
face-to-face interactions with peers, contact with
nature, sleep, healthy eating, etc.

o If the decision is made to allow use of an electronic
device, it is recommended that such use is supervised by
an adult, involves fixed devices and is not allowed in the
bathroom or bedroom

e Agree on clear limits regarding screen time and

age-appropriate content prior to use

- 13 to 16 years:

e Less than 2 hours (including schoolwork and homework).

o If access to electronic devices is allowed, install parental
control tools (in addition to other measures)

e Use of phones without internet access is preferred.

e Delay the age at which the child gets the first smart
mobile device (with internet access).

can lead to children asking for the devices to soothe them-
selves and becoming upset when refused. The routine use of
electronic devices to distract or soothe young children pre-
clude self-soothing strategies and lead to overdependence
on screens for emotion regulation and, at later stages, dif-
ficulties in self-regulation.?
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Table 4 Screen use recommendations for families.

Sleep - Avoid using screens 1-2 hours before bedtime
- Keep devices turned off and out of the bedroom

Nutrition - Avoid mealtime screen use
- Healthy diet
Physical activity - Regular physical activity according to recommendations for age
Ocular/vision, muscle pain - Adequate posture during screen use.
prevention - take a 20-second break every 20 minutes while looking at a screen, and

during that break, to focus on an object at least 20 feet away (20-20-20
rule).

Attention - When studying or working, unnecessary devices should be turned off or

removed from the room

Physical setting - Shared home spaces, such as the living room
- Avoid screen use in private spaces, such as the bathroom or bedroom.

Devices - Turn off devices that are not in use (background screen use)
- Remove unused apps from the device

Digital breaks - Reading, eating, physical activity, family games or socializing, among others
- Devices should be silenced and placed in a previously agreed-on location

Safety - Avoid sharing sensitive photos or any information that could affect privacy
- Change passwords frequently and make sure they are secure
- Update devices and applications regularly

Adolescence

Neurodevelopment

Important developments take place during adolescence: (1)
completion of the maturation of the limbic system and (2)
progressive maturation of the cerebral cortex. Digital media
interfere with development during adolescence in two ways:
(1) increased activation of the limbic system through expo-
sure to sources of immediate gratification and (2) decrease
in frontal region activity through the displacement of age-
appropriate stimuli.

Multitasking involving screens is associated with poorer
cognitive outcomes, decreased ability to filter out distrac-
tions, increased impulsivity and decreased working memory.
Adolescents that spend more than 4 hours a day using screens
are more likely to experience severe cognitive difficulties.?®

A study with a 2-year follow-up that used MRI evinced the
causal relationship between screen use and brain develop-
ment in relation to reading in early adolescence. Television
viewing was associated with a reduction in the time spent
reading, with an impact on the interpretation of verbal mes-
sages as well as the speed and quality of reading out loud.?”

Psychosocial development

Social media may lead to exposure to misinformation and/or
contradictory information at ages in which children lack suf-
ficient cognitive skills or experience to interpret it critically,

have a negative impact on peer group embeddedness or
increase body image dissatisfaction.

A study conducted in the United States in a sample of 10
048 adolescents found a cross-sectional association between
parental screen time and adolescent screen time. Parental
mealtime and bedroom screen use were associated with
increased and more problematic digital media use in ado-
lescents. Parental monitoring and limit setting of screen use
in adolescents was associated with less problematic digital
media use in the cross-sectional analysis.?®

Recommendations

The scientific evidence that has emerged in recent years
demonstrates that screen use is a public health problem.
Consequently, a variety of measures should be implemented,
which are summarized in Tables 2-4.

Challenges

The role of the family in protecting children from the impact
of screen exposure is significant. However, it would be irre-
sponsible to place the full burden of protecting children
on families. There are two key reasons for this: the time
children spend in other settings, such as the school sys-
tem, and the fact that some families, due to preexisting
or unavoidable circumstances, are unable to fulfil this role.
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Table 5 Recommendations for governments about regula-
tion and legislation.3"-3?

- Base legislative decisions regarding electronic devices on
scientific evidence. In the case of weak evidence, they
should adhere to the prudence principle

- Advise technology companies to limit the data they
collect from children and adolescents for commercial
purposes to safeguard their privacy

- Prioritize the health of children and adolescents in the
design and development of new devices or applications

- Ensure protection from the design stage of any service
that could have harmful effects on the brain or health

- Establish more rigorous standards for age verification.

- Fund ongoing research on the short-, medium- and
long-term impact of software and hardware use on
health, development and healthy lifestyles throughout
the lifespan

- Regulate the declaration of conflicts of interest on the
part of technology industry in every setting: education,
health care, government, etc

- Limit harmful advertising targeting children and youth
(eg, gambling, vaping, alcohol, unhealthy foods)

- Legislation for service providers requiring that the
information on their platforms be understandable at any
age

- Marketed devices should have default parental controls
and age verification systems guaranteeing user privacy

- Inform and train families by every means available:
conventional mass media and official social media
accounts

- Training the professionals who work with children and
adolescents

- Healthy alternatives for leisure that facilitate spending
quality time together as a family, interaction with peers,
physical activity, creativity and imagination

If governments continue to fail to implement the necessary
measures, children and youth in vulnerable groups will suf-
fer the most severe effects on health and development.*
Thus, it would be beneficial for both governments (Table 5)
and education systems (Table 6) to implement measures.
As of today, education systems in most countries have
been introducing digital media in education in the absence
of sufficient scientific evidence corroborating beneficial
effects in learning compared to approaches without their
use or regarding their potential deleterious effects on
health. Health research has provided evidence on the asso-

Table 6 Recommendations for the education system.33:34

- Avoid the use of screens for development of digital skills®

- Limit the use of students’ personal devices during school
hours at all educational levels (including extracurricular
activities)

Limit the digitization of education and avoid the
displacement of paper books by electronic books

- The implementation of digital tools in the classroom
should be supported by randomized controlled trials
proving their benefits and guaranteeing the absence of
health risks

- Specific regulation for so-called *‘educational’’
applications:

o Specify the screen time required by students to carry out
the proposed activity and set up automated mechanisms
to prevent excessive screen exposure and provide
information on the daily screen time limits
recommended by scientific societies

e The devices should belong to the school, and be
configured to prevent access to inappropriate content,
with specific accounts ensuring use for exclusively
educational purposes, in order to reduce the risks of
accessing content inappropriate for age and, at the same
time, guarantee that all students of the school have
access to the devices

e Eliminate games, strategies involving immediate
gratification or any mechanism that may foster addictive
behaviors or excessive screen time

@ Promote the development of digital skills without resorting to
the use of screens, introducing digital skills content taking into
account the maturity and developmental needs of the students,
pursuing an analogical educational approach until the secondary
education stage.

ciated harms, but there is still no clear evidence regarding
the potential benefits for learning.

From a public health perspective, it would be advis-
able for decisions in the education system to be based
on scientific evidence, with studies demonstrating that the
implementation of a given measure is beneficial in addition
to short-, medium- and long-term surveillance of any poten-
tial adverse effects. Otherwise, education systems may be
forced to make changes after implementation if evidence
emerges of adverse effects on health and development.

Conclusions

It is reasonable to say that there is sufficient evidence on the
association between screen time and the displacement of
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healthy lifestyle habits in areas such as sleep, diet, physical
activity, and face-to-face social interactions. Screen time
also has an impact on cardiovascular risk, visual health,
brain volume and quality of life. Its effects are greater in
the pediatric age group, especially children aged less than
6 years and adolescents, as it interferes with normal neuro-
logic and emotional development and reduces the capacity
to self-regulate.

In early childhood, an increase in screen time was asso-
ciated with language and psychomotor delays and lesser
cognitive development. In adolescents, screen use was asso-
ciated with an increased probability of cognitive difficulties,
decreased attention, increased impulsivity, decreased peer
group embeddedness and increased body image dissatisfac-
tion. We found a strong association between parental screen
time and children’s screen time, in addition to an associa-
tion between parental screen time and behavioral changes
in children

As the Committee on Health Promotion of the AEP, we
consider several actions necessary: the revision of the rec-
ommendations given in the FDP (proposed revisions are
featured in Tables 3 and 4), declaring screen use a public
health problem, improving the training of pediatricians in
its prevention and detection, improving research on the use
of screens in education and health care systems, the estab-
lishment of legislation by governments to protect health and
development, and advocating for the requirement of rigor-
ous research to demonstrate, from the early stages of design
and development, that technological products or services
are safe for the health and brain of the population.
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