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Abstract: The quantity, accessibility and focus on child-targeted programming has exponentially
increased since it entered American households in the early 1900s. It may have started with the
television (TV), but technology has evolved and now fits in our pockets; as of 2017, 95% of American
families own a smartphone. Availability and child-tailored content has subsequently led to a decrease
in the age at initial screen exposure. The negative effects that accompany the current culture of early
screen exposure are extensive and need to be considered as technology continues to enter the home
and inundate social interactions. Increased levels of early screen exposure have been associated
with decreased cognitive abilities, decreased growth, addictive behavior, poor school performance,
poor sleep patterns, and increased levels of obesity. Research on the adverse effects of early screen
exposure is mounting, but further epidemiological studies are still needed to inform prevention and
regulation policies.
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1. Introduction

Since television (TV) entered American homes in the late 1930s, parents have been concerned
about the effect it could have on their children. The number of children-tailored programs has steadily
increased; in 1951, there were 27 h per week directed towards children. By the 1980s, the cable
industry made it possible for entire channels to be devoted to entertaining children 24/7 [1]. In the late
1990s, the first infant-directed TV programming was developed which has led to infants and toddlers
consuming more TV than ever before [2,3]. As of 2007, most infants and toddlers actively watch 1-2 h
of TV daily and are exposed to over three hours of additional background television [4,5]. In the
1970s, the average child began regularly watching TV around 4 years old, but in today’s media-rich
climate, infants are exposed to digital media as early as 4 months of age [6]. The American Academy
of Pediatrics recommends avoiding the use of screen media, other than for video chatting, for children
18 months and younger and limiting the amount for older children to less than one hour of daily
quality programming [7].

As of 2011, children of all ages have slightly decreased their incidence of TV viewing,
because mobile devices have changed everything [8]. The average amount of screen time has remained
relatively constant since 2011, but mobile media use in children 0-8 years old has tripled since 2011 from
5 min to 15 min in 2013, and it has tripled again to 48 min per day in 2017 [9]. Currently, the average
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two-year-old uses a mobile device daily. Children of all ages are more likely to co-view with adults
or anyone else when engaging with TV as compared to engaging with a tablet or smartphone [8].
For children 0-8 years old, 33% of all screen time is on a mobile device.

Over 50% of parents whose children use screen media believe that it helps their child’s learning
(Figure 1) [9]. There are a few studies that have illustrated the benefit of high-quality educational
programs with the specific goal to teach academic skills, but only for children older than 2 years [10].

Screen media use, by device and age, 2017
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Figure 1. Screen Media use by device: (a) portion of screen time spent with each device in 2011 and
2017; (b) average amount of screen time spent daily with each device (hours:minutes).

2. Review of the Literature

2.1. Potential Biological Effects of Early Screen Exposure

Exposing children to screens at an early age has the potential to become an addictive behavior.
Growing up in a media-driven world will affect every generation differently. Nearly 50% of American
teenagers who own a smartphone feel that they are addicted to their cell phones [11]. Today’s children
are being inundated with unnatural levels of sensory stimulation at younger and younger ages.
The fast-paced world that children’s programming portrays cannot compare to the real world, which is
putting their fragile rewards system at an increased risk of corruption [12]. The main culprit is the
neurotransmitter dopamine which floods the brain when we engage in screen time. In natural amounts
dopamine is associated with learning, memory, motivation and pleasure. It rewards us for engaging in
novel and stimulating activity, but as the amount of screen time consumption increases the more the
brain becomes desensitized to dopamine. This results in needing an increasing amount of screen time
to experience the same amount of pleasure [13].

Early screen exposure has several implications on the developing child. The brain develops most
significantly in the first three years of life, which means that during those years the brain is at its most
vulnerable stage of development [14,15]. Both longitudinal and cross-sectional studies have found that
toddlers who engage in more than the recommended two hours of daily screen exposure had increased
odds of low communication scores [16]. When children age 8-16 months view baby DVDs/videos
there is a large negative association with vocabulary acquisition [17]. The daily amount of time a child
spends engaging with various forms of media is not the only concern. The types of programming are
equally as important. Six-month-old infants who were exposed to older child /adult-oriented content
had lower levels of language and cognitive development at 14 months old [18]. Background television
also has negative consequences, it has also been linked to reduced performance on cognitive tasks [19].
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The link between traditional television and language development has been well established,
but with 42% of children 0-8 years old having their own tablets and 95% of families having a
smartphone, the impact of these new technologies needs to be considered [9]. Ma has recently showed
that infants with more handheld screen time have an increased risk of an expressive speech delay [20].
An earlier age of media use onset and greater cumulative hours of media use are both significant
independent predictors of poor executive functioning in preschoolers [21]. The effects of early screen
exposure extend well into elementary school. For every additional hour of television exposure at
29 months there is a 7% and 6% unit decrease in classroom engagement and math achievement in the
fourth grade [22].

2.2. Early Screen Exposure and Sleep

Early screen exposure impacts every aspect of a child’s life, their waking hours as well as the hours
when they should be asleep growing and developing. Sleep deprivation manifests itself differently in
children than in adults; children may face difficulty interacting with their peers, or may feel impulsive,
sad, depressed, angry, or have mood swings [23]. Poor sleep habits negatively impact a child’s
ability to perform well in the classroom [24]. Sleep is important for everyone, but especially for a
developing child. Somatotropin, also known as human growth hormone, stimulates cell reproduction
and growth. Most of this hormone is released during sleep, particularly in slow wave N3 stage [25].
Infants who slept longer/had better-quality nighttime sleep were longer/taller at their six-month
check-up compared to infants with poorer sleep patterns [26]. Touchet et al. has shown that children
who had short sleep durations in their first 2.5 years of life had increased cognitive defects and
hyperactivity, even though they began and maintained a more normative sleep pattern from age
3-6 years old [27].

The increase of electronic media use has paralleled the decline in sleep time for children [28].
For every additional hour of television viewing, on average children slept seven less minutes per night
and for every additional hour of tablet usage they slept sixteen minutes less. Children are sleeping
less, and they are having increased difficulty falling asleep [29,30]. Excessive exposure to media
throughout the day impacts sleep habits, but infants exposed to screen media in the evening hours
show significantly shorter nighttime sleep duration than those with no evening screen exposure [31].

Excessive screen exposure contributes to decreased sleep time and increased daytime sleepiness
through an array of mechanisms. One hypothesis is that the use of electronic media directly
displaces sleep [32]. The type of programming that is being consumed can also impact sleep
patterns. Garrison et al. has shown that there is an association between watching violent daytime
media and shorter sleep duration [33]. Other mechanisms include the suppression of melatonin by
short-wavelength (blue) light from the electronic devices, resulting in disrupted circadian rhythms and
delayed sleep onset [32,34]. Another possibility is that excessive emotional and mental stimulation
from electronic media use trigger a state of psychological and physiological hyper-arousal at bedtime
in adolescents [28,32,35].

2.3. Early Screen Exposure and Obesity

Energy imbalance or consuming more calories from food and beverages than is used by the body
for physical activity and growth results in weight gain [36]. Unfortunately, America is facing an obesity
epidemic; approximately 20% of children and adolescents 2-19 are obese [37]. The percentage of
obese children has more than tripled since 1970 [38]. Childhood obesity has far-reaching physical and
emotional health implications. Some immediate concerns for obese children include an increased risk
for other chronic conditions such as sleep apnea, type Il diabetes, asthma, bone and joint problems,
and risk factors for heart disease [36,39,40]. Obese children have a 54% higher rate of absenteeism from
school than their normal weight counterparts and have poorer levels of academic achievement [41,42].
Furthermore, individuals who suffered from obesity as children are more likely to be obese adults [43].
Obesity in adulthood is associated with sleep apnea, heart disease, and an array of cancers [44—-46].
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The link between television viewing and obesity has been extensively researched for over
30 years [47]. The more TV children consume, the more likely they are to be obese. Adolescents
who consume more than five hours of daily media are five times more likely to be overweight than
their peers who consume 0-2 h [48]. Researchers have hypothesized that three different mechanisms
play a role: increased caloric intake while engaging with TV or caused by advertising, reduced resting
metabolism, and displacement of physical activity [49]. Consuming excessive amounts of media may
displace sleep. Individuals with diminished sleep duration also experienced reduced levels of leptin
and increased levels of ghrelin. This hormonal misbalance is likely to result in an increased appetite
and may explain the elevated BMI (body mass index) that is observed with short sleep duration [50].
Watching TV for even more than 1.5 h daily is a risk factor for obesity [51]. For every hour of TV
consumed by 2-year-olds, their BMI increases [52]. Pagani et al. found that for every additional hour of
TV exposure at 29 months there was a 13% decrease in physical activity and a 5% increase in BMI [22].
Consuming any amount of TV appears to have potentially negative consequences. Kindergarteners
who watched more than an hour of TV were 52% more likely to be overweight compared to their
peers [53].

3. Discussion

3.1. Current Recommendations

Throughout the years, the American Academy of Pediatrics has changed their recommendations
on how much quality programming children should engage in. Thanks to studies such as Peck et al.,
they currently recommend that children 2—4 engage in less than 1 h of quality programming daily
(Table 1) [7,53].

Table 1. Current daily screen time recommendations 0-5 years [7].

Age American Academy of Pediatrics Recommendation
0-18 months No screen time except video chatting
18-24 months High quality programming/apps with active adult interaction
2-5 years old One hour of quality programming/apps co-viewed with an adult

No screens during meals
No screens at least 1 h before bedtime
Turn off television and other devices when not in use

3.2. Effects of Early Screen Exposure

Children are being exposed to screens at earlier and earlier ages and we are just now elucidating
the far-reaching effects of such technology. There is no benefit for children younger than 18 months to
engage in screen time. They lack the ability to learn from and apply the 2-dimensional information to
their 3-dimensional world, but they can become stimulated and potentially desensitized, leading to
them requiring more screen time, for the same amount of pleasure, the older they get. The first three
years of life are crucial for brain development. Several studies have enumerated the detrimental
effects that early screen exposure can have on a child’s early life. Developing addictive behaviors and
poor coping mechanisms at an early age can follow a child into adulthood and impact their health,
earning potential, and social interactions (Figure 2).



Children 2018, 5, 31 50f8

Excessive Screen Exposure

Increased BMI

Poor School Performance

Report Card
Science O+

Reading [
Math f
Writing &

Figure 2. Effects of excessive screen exposure.

3.3. Future Direction

Indulging in more than the recommended amount of screen time leads to poor sleep hygiene
which can affect BMI, cognitive development, and academic performance. Screen time no longer
means plopping down in front of the television in the family room. Children now have access to more
screens and media than ever before, in their room as a TV, in their backpacks as tablets, in their hands
as their caregiver’s or their own smartphones. Research on the impact of handheld devices compared
to traditional television viewing still needs to catch up with the ever-changing technology-centric
world that predominates today. It is possible for the American pediatric population to avoid a digital
epidemic. Schools could get involved by tasking students to put down their technology one day a week.
Parents need to monitor and regulate their child’s access to screens of all types and physicians need to
inquire, educate, and help families develop media use plans. We are facing an environmental threat
that has grown exponentially in past years and is projected to expand further in the future parallel to
technology development. Despite solid evidence of the deleterious effects of this exposure in children,
we are lacking epidemiological studies that inform about this environmental threat, which has hindered
efforts in regulation and primary prevention. Further research is needed to develop a diagnostic that
will reliably evaluate a child’s susceptibility to screen exposure and its far-reaching consequences.

Author Contributions: C.W. conducted literature search and review, wrote the manuscript, created the figures,
critically revised the manuscript and approved the final manuscript version to be published. S.W. conducted
literature search and review, wrote the manuscript, critically revised the manuscript and approved the final
manuscript version to be published. M.W. conducted literature search and review, wrote the manuscript,
critically revised the manuscript and approved the final manuscript version to be published. G.N. wrote the
manuscript, critically revised the manuscript and approved the final manuscript version to be published.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Wells, L. Children and Television. Available online: http://imljou.ufl.edu/projects/Spring03/Wells /home.htm
(accessed on 22 November 2017).

2. Anderson, D.R.; Pempek, T.A. Television and Very Young Children. Am. Behav. Sci. 2005, 48, 502-522.
[CrossRef]


http://iml.jou.ufl.edu/projects/Spring03/Wells/home.htm
http://dx.doi.org/10.1177/0002764204271506

Children 2018, 5, 31 60f8

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Courage, M.L,; Setliff, A.E. When babies watch television: Attention-getting, attention-holding, and the
implications for learning from video material. Dev. Rev. 2010, 30, 220-238. [CrossRef]

Zimmerman, FJ.; Christakis, D.A.; Meltzoff, A.N. Television and DVD/video viewing in children younger
than 2 years. Arch. Pediatr. Adolesc. Med. 2007, 161, 473—479. [CrossRef] [PubMed]

Lapierre, M.A.; Piotrowski, ].T.; Linebarger, D.L. Background television in the homes of US children. Pediatrics
2012, 130, 839-846. [CrossRef] [PubMed]

Christakis, E. The Importance of Being Little: What Young Children Really Need from Grownups; Penguin Books:
New York, NY, USA, 2017.

Council on Communications and Media. Media and Young Minds. Pediatrics 2016, 138, €20162591. [CrossRef]
Kids” Audience Behavior Across Platforms. Available online: http://www.nielsen.com/us/en/insights/
reports/2015/kids-audience-behavior-across-platforms.html (accessed on 23 November 2017).

Rideout, V. The Common Sense Census: Media Use by Kids Age Zero to Eight; Robb, M., Ed.; Common Sense
Media: San Francisco, CA, USA, 2017.

Kirkorian, H.L.; Wartella, E.A.; Anderson, D.R. Media and young children’s learning. Future Child 2008, 18,
39-61. [CrossRef] [PubMed]

Felt, L.J.; Robb, M.B. Technology Addiction: Concern, Controversy, and Finding Balance; Common Sense Media:
San Francisco, CA, USA, 2016.

Sigman, A. Visual voodoo: The biological impact of watching TV. Biologist 2007, 54, 12-17.

Day, J.J.; Roitman, M.F,; Wightman, R.M.; Carelli, R.M. Associative learning mediates dynamic shifts in
dopamine signaling in the nucleus accumbens. Nat. Neurosci. 2007, 10, 1020-1028. [CrossRef] [PubMed]
Berk, L. Infants and Children: Prenatal through Middle Childhood, 6th ed.; Boston Pearson/Allyn and Bacon:
Boston, MA, USA, 2008.

Huttenlocher, PR. Neural Plasticity: The Effects of the Environment on the Development of the Cerebral Cortex;
Harvard University Press: London, UK, 2002.

Duch, H.; Fisher, EIM.; Ensari, I; Font, M.; Harrington, A.; Taromino, C.; Yip, J.; Rodriguez, C. Association of
screen time use and language development in Hispanic toddlers: A cross-sectional and longitudinal study.
Clin. Pediatr. 2013, 52, 857-865. [CrossRef] [PubMed]

Zimmerman, FJ.; Christakis, D.A.; Meltzoff, A.N. Associations between media viewing and language
development in children under age 2 years. . Pediatr. 2007, 151, 364-368. [CrossRef] [PubMed]
Tomopoulos, S.; Dreyer, B.P; Berkule, S.; Fierman, A.H.; Brockmeyer, C.; Mendelsohn, A.L. Infant Media
Exposure and Toddler Development. Arch. Pediatr. Adolesc. Med. 2010, 164, 1105-1111. [CrossRef] [PubMed]
Armstrong, G.B.; Greenberg, B.S. Background television as an inhibitor of cognitive processing.
Hum. Commun. Res. 1990, 16, 355-386. [CrossRef]

Ma, J.; van den Heuvel, M.; Maguire, ].; Parkin, P,; Birken, C. Is handheld screen time use associated with
language delay in infants? In Proceedings of the Pediatric Academic Societies Meeting, San Francisco, CA,
USA, 6-9 May 2017.

Nathanson, A.L; Aladé, F.; Sharp, M.L.; Rasmussen, E.E.; Christy, K. The relation between television exposure
and executive function among preschoolers. Dev. Psychol. 2014, 50, 1497-1506. [CrossRef] [PubMed]
Pagani, L.S.; Fitzpatrick, C.; Barnett, T.A.; Dubow, E. Prospective associations between early childhood
television exposure and academic, psychosocial, and physical well-being by middle childhood. Arch. Pediatr.
Adolesc. Med. 2010, 164, 425-431. [CrossRef] [PubMed]

Moreira, G.A.; Pradella-Hallinan, M. Sleepiness in Children: An Update. Sleep Med. Clin. 2017, 12, 407-413.
[CrossRef] [PubMed]

BaHammam, A.; Al-Faris, E.; Shaikh, S.; Saeed, A.B. Sleep problems/habits and school performance in
elementary school children. Sleep Hypn. 2006, 8, 12-18.

Takahashi, Y.; Kipnis, D.M.; Daughaday, W.H. Growth hormone secretion during sleep. J. Clin. Investig. 1968,
47,2079-2090. [CrossRef] [PubMed]

Tikotzky, L.; DE Marcas, G.; Har-Toov, J.; Dollberg, S.; Bar-Haim, Y.; Sadeh, A. Sleep and physical growth in
infants during the first 6 months. J. Sleep Res. 2010, 19, 103-110. [CrossRef] [PubMed]

Touchette, E.; Petit, D.; Séguin, J.R.; Boivin, M.; Tremblay, R.E.; Montplaisir, J.Y. Associations between sleep
duration patterns and behavioral/cognitive functioning at school entry. Sleep 2007, 30, 1213-1219. [CrossRef]
[PubMed]


http://dx.doi.org/10.1016/j.dr.2010.03.003
http://dx.doi.org/10.1001/archpedi.161.5.473
http://www.ncbi.nlm.nih.gov/pubmed/17485624
http://dx.doi.org/10.1542/peds.2011-2581
http://www.ncbi.nlm.nih.gov/pubmed/23027166
http://dx.doi.org/10.1542/peds.2016-2591
http://www.nielsen.com/us/en/insights/reports/2015/kids-audience-behavior-across-platforms.html
http://www.nielsen.com/us/en/insights/reports/2015/kids-audience-behavior-across-platforms.html
http://dx.doi.org/10.1353/foc.0.0002
http://www.ncbi.nlm.nih.gov/pubmed/21338005
http://dx.doi.org/10.1038/nn1923
http://www.ncbi.nlm.nih.gov/pubmed/17603481
http://dx.doi.org/10.1177/0009922813492881
http://www.ncbi.nlm.nih.gov/pubmed/23820003
http://dx.doi.org/10.1016/j.jpeds.2007.04.071
http://www.ncbi.nlm.nih.gov/pubmed/17889070
http://dx.doi.org/10.1001/archpediatrics.2010.235
http://www.ncbi.nlm.nih.gov/pubmed/21135338
http://dx.doi.org/10.1111/j.1468-2958.1990.tb00215.x
http://dx.doi.org/10.1037/a0035714
http://www.ncbi.nlm.nih.gov/pubmed/24447117
http://dx.doi.org/10.1001/archpediatrics.2010.50
http://www.ncbi.nlm.nih.gov/pubmed/20439793
http://dx.doi.org/10.1016/j.jsmc.2017.03.013
http://www.ncbi.nlm.nih.gov/pubmed/28778238
http://dx.doi.org/10.1172/JCI105893
http://www.ncbi.nlm.nih.gov/pubmed/5675428
http://dx.doi.org/10.1111/j.1365-2869.2009.00772.x
http://www.ncbi.nlm.nih.gov/pubmed/19840242
http://dx.doi.org/10.1093/sleep/30.9.1213
http://www.ncbi.nlm.nih.gov/pubmed/17910393

Children 2018, 5, 31 70f8

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Polos, P.G.; Bhat, S.; Gupta, D.; O’'Malley, R].; DeBari, V.A.; Upadhyay, H.; Chaudhry, S.; Nimma, A.;
Pinto-Zipp, G.; Chokroverty, S. The impact of Sleep Time-Related Information and Communication
Technology (STRICT) on sleep patterns and daytime functioning in American adolescents. ]. Adolesc.
2015, 44, 232-244. [CrossRef] [PubMed]

Cespedes, EM.; Gillman, M.W,; Kleinman, K.; Rifas-Shiman, S.L.; Redline, S.; Taveras, E.M.
Television Viewing, Bedroom Television, and Sleep Duration from Infancy to Mid-Childhood. Pediatrics
2014, 133, 1163-1171. [CrossRef] [PubMed]

Cheung, C.H.M.; Bedford, R.; Saez De Urabain, I.R.; Karmiloff-Smith, A.; Smith, T.J. Daily touchscreen use
in infants and toddlers is associated with reduced sleep and delayed sleep onset. Sci. Rep. 2017, 7, 46104.
[CrossRef] [PubMed]

Vijakkhana, N.; Wilaisakditipakorn, T.; Ruedeekhajorn, K.; Pruksananonda, C.; Chonchaiya, W.
Evening media exposure reduces night-time sleep. Acta Paediatr. 2015, 104, 306-312. [CrossRef] [PubMed]
Owens, J.A.; Adolescent Sleep Working Group; Committee on Adolescence. Insulfficient sleep in adolescents
and young adults: An update on causes and consequences. Pediatrics 2014, 134, 921-932. [CrossRef]
[PubMed]

Garrison, M.M,; Liekweg, K.; Christakis, D.A. Media Use and Child Sleep: The Impact of Content, Timing,
and Environment. Pediatrics 2011, 128, 29-35. [CrossRef] [PubMed]

Adams, S.K.; Daly, J.E; Williford, D.N. Adolescent sleep and cellular phone use: Recent trends and
implications for research. Health Serv. Insights 2013, 6, 99-103. [PubMed]

Lemola, S.; Perkinson-Gloor, N.; Brand, S.; Dewald-Kaufmann, J.F.; Grob, A. Adolescents’ electronic media
use at night, sleep disturbance, and depressive symptoms in the smartphone age. J. Youth Adolesc. 2015, 44,
405-418. [CrossRef] [PubMed]

Committee on Accelerating Progress in Obesity Prevention; Food and Nutrition Board; Institute of Medicine.
Accelerating Progress in Obesity Prevention: Solving the Weight of the Nation; Glickman, D., Parker, L., Sim, L.J.,
Del Valle Cook, H., Miller, E.A., Eds.; National Academies Press: Washington, DC, USA, 2012.

Ogden, C.L.; Carroll, M.D.; Lawman, H.G.; Fryar, C.D.; Kruszon-Moran, D.; Kit, B.K.; Flegal, K.M. Trends in
Obesity Prevalence Among Children and Adolescents in the United States, 1988-1994 Through 2013-2014.
JAMA 2016, 315, 2292-2299. [CrossRef] [PubMed]

Fryar, C.D.; Carroll, M.D.; Ogden, C.L. Prevalence of Overweight and Obesity among Children and Adolescents:
United States, 1963-1965 through 2011-2012; National Center for Health Statistics: Atlanta, GA, USA, 2014.
Must, A.; Hollander, S.A.; Economos, C.D. Childhood obesity: A growing public health concern. Expert Rev.
Endocrinol. Metab. 2006, 1, 233-254. [CrossRef]

Freedman, D.S.; Mei, Z.; Srinivasan, S.R.; Berenson, G.S.; Dietz, W.H. Cardiovascular risk factors and excess
adiposity among overweight children and adolescents: The Bogalusa Heart Study. J. Pediatr. 2007, 150, 12-17.
[CrossRef] [PubMed]

An, R.; Yan, H.; Shi, X.; Yang, Y. Childhood obesity and school absenteeism: A systematic review and
meta-analysis. Obes. Rev. 2017, 18, 1412-1424. [CrossRef] [PubMed]

Taras, H.; Potts-Datema, W. Obesity and student performance at school. J. Sch. Health 2005, 75, 291-295.
[CrossRef] [PubMed]

Serdula, M.K,; Ivery, D.; Coates, R.J.; Freedman, D.S.; Williamson, D.F,; Byers, T. Do obese children become
obese adults? A review of the literature. Prev. Med. 1993, 22, 167-177. [CrossRef] [PubMed]

White House Task Force on Childhood Obesity Report to the President. Solving the Problem of Childhood
Obesity within a Generation, 2010. Let’s Move. Available online: https://letsmove.obamawhitehouse.
archives.gov/white-house-task-force-childhood-obesity-report-president (accessed on 22 November 2017).
Hoelscher, D.M.; Kirk, S.; Ritchie, L.; Cunningham-Sabo, L. Position of the Academy of Nutrition and
Dietetics: Interventions for the prevention and treatment of pediatric overweight and obesity. J. Acad.
Nutr. Diet 2013, 113, 1375-1394. [CrossRef] [PubMed]

Schwartz, A.R,; Patil, S.P; Laffan, A.M.; Polotsky, V.; Schneider, H.; Smith, P.L. Obesity and Obstructive
Sleep Apnea: Pathogenic Mechanisms and Therapeutic Approaches. Proc. Am. Thorac. Soc. 2008, 5, 185-192.
[CrossRef] [PubMed]

Dietz, W.H.; Gortmaker, S.L. Do We Fatten Our Children at the Television Set? Obesity and television
viewing in children and adolescents. Pediatrics 1985, 75, 807-812. [PubMed]


http://dx.doi.org/10.1016/j.adolescence.2015.08.002
http://www.ncbi.nlm.nih.gov/pubmed/26302334
http://dx.doi.org/10.1542/peds.2013-3998
http://www.ncbi.nlm.nih.gov/pubmed/24733878
http://dx.doi.org/10.1038/srep46104
http://www.ncbi.nlm.nih.gov/pubmed/28406474
http://dx.doi.org/10.1111/apa.12904
http://www.ncbi.nlm.nih.gov/pubmed/25521612
http://dx.doi.org/10.1542/peds.2014-1696
http://www.ncbi.nlm.nih.gov/pubmed/25157012
http://dx.doi.org/10.1542/peds.2010-3304
http://www.ncbi.nlm.nih.gov/pubmed/21708803
http://www.ncbi.nlm.nih.gov/pubmed/25114565
http://dx.doi.org/10.1007/s10964-014-0176-x
http://www.ncbi.nlm.nih.gov/pubmed/25204836
http://dx.doi.org/10.1001/jama.2016.6361
http://www.ncbi.nlm.nih.gov/pubmed/27272581
http://dx.doi.org/10.1586/17446651.1.2.233
http://dx.doi.org/10.1016/j.jpeds.2006.08.042
http://www.ncbi.nlm.nih.gov/pubmed/17188605
http://dx.doi.org/10.1111/obr.12599
http://www.ncbi.nlm.nih.gov/pubmed/28925105
http://dx.doi.org/10.1111/j.1746-1561.2005.00040.x
http://www.ncbi.nlm.nih.gov/pubmed/16179079
http://dx.doi.org/10.1006/pmed.1993.1014
http://www.ncbi.nlm.nih.gov/pubmed/8483856
https://letsmove.obamawhitehouse.archives.gov/white-house-task-force-childhood-obesity-report-president
https://letsmove.obamawhitehouse.archives.gov/white-house-task-force-childhood-obesity-report-president
http://dx.doi.org/10.1016/j.jand.2013.08.004
http://www.ncbi.nlm.nih.gov/pubmed/24054714
http://dx.doi.org/10.1513/pats.200708-137MG
http://www.ncbi.nlm.nih.gov/pubmed/18250211
http://www.ncbi.nlm.nih.gov/pubmed/3873060

Children 2018, 5, 31 80f8

48.

49.

50.

51.

52.

53.

Gortmaker, S.L.; Must, A.; Sobol, A.M.; Peterson, K.; Colditz, G.A.; Dietz, W.H. Television viewing as a cause
of increasing obesity among children in the United States, 1986-1990. Arch. Pediatr. Adolesc. Med. 1996, 150,
356-362. [CrossRef] [PubMed]

Robinson, T.N. Television viewing and childhood obesity. Pediatr. Clin. North Am. 2001, 48, 1017-1025.
[CrossRef]

Taheri, S.; Lin, L.; Austin, D.; Young, T.; Mignot, E. Short Sleep Duration Is Associated with Reduced Leptin,
Elevated Ghrelin, and Increased Body Mass Index. PLoS Med. 2004, 1, e62. [CrossRef] [PubMed]

De Jong, E.; Visscher, T.L.; HiraSing, R.A.; Heymans, M.W.; Seidell, ].C.; Renders, C.M. Association between
TV viewing, computer use and overweight, determinants and competing activities of screen time in 4- to
13-year-old children. Int. J. Obes. 2013, 37, 47-53. [CrossRef] [PubMed]

Wen, L.M.; Baur, L.A_; Rissel, C.; Xu, H.; Simpson, ].M. Correlates of body mass index and overweight and
obesity of children aged 2 years: Findings from the healthy beginnings trial. Obesity 2014, 22, 1723-1730.
[CrossRef] [PubMed]

Peck, T.; Scharf, R.J.; Conaway, M.R.; DeBoer, M.D. Viewing as little as 1 h of TV daily is associated with
higher change in BMI between kindergarten and first grade. Obesity 2015, 23, 1680-1686. [CrossRef]
[PubMed]

® © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1001/archpedi.1996.02170290022003
http://www.ncbi.nlm.nih.gov/pubmed/8634729
http://dx.doi.org/10.1016/S0031-3955(05)70354-0
http://dx.doi.org/10.1371/journal.pmed.0010062
http://www.ncbi.nlm.nih.gov/pubmed/15602591
http://dx.doi.org/10.1038/ijo.2011.244
http://www.ncbi.nlm.nih.gov/pubmed/22158265
http://dx.doi.org/10.1002/oby.20700
http://www.ncbi.nlm.nih.gov/pubmed/24415528
http://dx.doi.org/10.1002/oby.21132
http://www.ncbi.nlm.nih.gov/pubmed/26179163
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Review of the Literature 
	Potential Biological Effects of Early Screen Exposure 
	Early Screen Exposure and Sleep 
	Early Screen Exposure and Obesity 

	Discussion 
	Current Recommendations 
	Effects of Early Screen Exposure 
	Future Direction 

	References

