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0 Abstract

Introduction and Objective. Sedentary lifestyles are be-
coming an increasingly serious health problem among chil-
dren and adolescents. Physical activity recommendations
are adhered to by a small percentage, and analysis of data
from previous years indicates that the problem will worsen.
The aim of the study is to analyze the impact of a sedentary
lifestyle on the risk of developing diseases and disorders in
developmental age.

Brief description of the state of knowledge. Among the
causes of sedentary behaviour, can be included daily activities
that do not require significant energy expenditure. These
include spending time on transportation, sitting or lying down,
time spent in front of a screen and at the school desk, etc.
Factors predisposing to a sedentary lifestyle include lower
parental education levels, higher family incomes, no or few
siblings, and sleep deprivation. The consequences can include
obesity, mental disorders, sleep disorders, postural defects,
myopia and poorer social skills. This can lead to many health
complications in adulthood. Following the recommendations
of leading health organizations can help reduce the problem
of sedentary lifestyles and the resulting health consequences.
Summary. Sedentary lifestyles among children and adole-
scents lead to developmental disorders and many diseases. It
is therefore necessary to educate the public about the possible
dangers of low physical activity. According to numerous stu-
dies, sedentary lifestyle is a modifiable environmental factor
and its prevention is possible.
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I Streszczenie

Wprowadzenie i cel pracy. Siedzacy tryb zycia staje sie
coraz powazniejszym problemem zdrowotnym wsréd dzie-
ci i mtodziezy. Zalecen odnosnie do aktywnosci fizycznej
przestrzega niewielki odsetek tej grupy, a analiza danych
z ubiegtych lat wskazuje na to, ze problem ten bedzie sie
pogtebiat. Celem niniejszej pracy jest analiza wptywu sie-
dzacego trybu zycia na ryzyko rozwoju choréb i zaburzen
u 0séb w wieku rozwojowym.

Opis stanu wiedzy. Do przyczyn siedzacego trybu zycia
mozemy zaliczy¢ codziennie czynnosci, ktdre nie wymagaja
znacznych wydatkéw energetycznych. Sg to m.in.: porusza-
nie sie Srodkami komunikacji, czynnosci w pozycji siedzacej
lub lezacej, czas spedzony przed ekranem czy w szkolnej
fawce. Czynniki predysponujace do siedzacego trybu zycia
to nizszy poziom wyksztatcenia rodzicow, wyzsze dochody
w rodzinie, brak lub niewielka liczba rodzenstwa oraz nie-
dobér snu. Konsekwencjami siedzacego trybu zycia moga
by¢: otytos¢, zaburzenia psychiczne, zaburzenia snu, wady
postawy, krotkowzrocznos$¢, a takze nizsze umiejetnosci
spoteczne. Moze to prowadzi¢ do wielu powikfan zdrowotnych
w dorostosci. Przestrzeganie zalecen czotowych organizacji
zdrowotnych moze pomdc zmniejszy¢ problem siedzacego
trybu zycia i jego konsekwencji zdrowotnych.
Podsumowanie. Siedzacy tryb zycia wsrdéd dziecii mtodziezy
prowadzi do zaburzen rozwojowych i wielu choréb. Konieczna
jest edukacja spoteczenstwa na temat mozliwych zagrozen
wynikajacych z niskiej aktywnosci fizycznej. Wedtug lic-
znych badan siedzacy tryb zycia to modyfikowalny czynnik
Srodowiskowy i mozliwe jest jego wyeliminowanie.

Stowa kluczowe
dziecko, mtodziez, siedzacy tryb zycia, choroba
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INTRODUCTION

Sedentarylifestyles are an increasingly important global prob-
lem that affects more than just adults. Current World Health
Organization recommendations for 5-17-year-olds recommend
atleast 60 minutes of daily moderate to vigorous physical activi-
ty. According to the 2022 report on the state of physical activity
in children and adolescents in Poland, only 15.6% of children
and adolescents aged 10-19 meet these criteria [1]. A significant
decline in the level of physical activity of Polish schoolchildren
had already been observed before the COVID-19 pandemic [2],
but after the pandemic, the problem rapidly worsened [3-5].

According to the World Health Organization (WHO),
adolescence is the developmental phase following childhood.
Children are those under the age of 10, and adolescents
between the ages of 10-19 [6]. Together, these two periods
are called the developmental age, defined as a sequence of
positive changes that reinforce previously formed characte-
ristics, and provide the basis for subsequent transformations.
Among the environmental factors affecting people during
the developmental period are socio-economic, psycho-social,
biogeographical, lifestyle and chronic diseases, among others
[7]. Sedentary behaviour, by definition, is any waking beha-
viour characterized by energy expenditure equal to or less
than 1.5 metabolic equivalents (METs). This can occur in
either a reclining, lying or sitting posture. Examples of se-
dentary behaviour include performing low-energy activities,
such as use of electronic devices, e.g. tablet, mobile phone, TV
or computer), reading, drawing and painting while sitting,
time spent on transportation, such as bus, train or car, doing
homework or time spent sitting at school [8].

OBJECTIVE

The aim of this study is to analyze the impact of a sedentary
lifestyle on the risk of developing diseases and disorders
among the young. This is crucial in order to be able to draw
attention to the problem of decreasing levels of physical
activity among the youngest residents of Poland and beyond.
This will make it possible to identify the health consequences
of a sedentary lifestyle and methods of their prevention. The
key publications, PubMed and Google Scholar resources were
searched, using the keywords: ‘sedentary behaviour’, ‘child’,
‘adolescent’, and ‘disease’, as well as textbooks and reference
materials. 52 papers in Polish and English were selected

DISCUSSION

Causes of sedentary lifestyle. There are many reasons for
the increasingly prolonged sedentary time among young
people. One of them is travelling long distances to school and
extracurricular activities by means of transportation such
as car, bus and train. It has been shown that the longer the
commute to school, the longer the sedentary time spent, on
average. This relationship is particularly marked in girls [9]. It
turns out that female children, children from higher-income
families, children with no or few siblings, and children who
sleep less, spend more sedentary time [10]. A higher parental
education level is correlated with lower sedentary time [11].

A sedentary lifestyle is often associated with access to mo-
dern technology. The 21st century is a time not only when

technology is at its greatest and fastest booming, but also when
access to technology is on the rise. Many years have passed
since the invention of the Internet and computers, and the
availability of the Internet and digital equipment continues
to grow. According to Eurostat, a symbolic year for Europe
was 2007, when the majority (53%) of households in the then
European Union (27 countries) had access to the Internet. The
rate of proliferation was so fast that in 2019 as many as 90%
of European Union households had access to the Internet,
and these statistics continue to grow. In the age of current
technology, it is possible for people to function without leaving
their homes, as most products can be ordered using an Inter-
net connection - shopping, clothes, food with door-to-door
delivery, cosmetics and much more. Eurostat data shows that
in EU countries in 2019, as many as 60% of residents aged
16-74 bought goods or services online. This situation favours
sedentary behaviour among both children and adults [12].
Despite the fact that global digitization and ubiquitous ac-
cess to the Internet is a major facilitator in many key areas of
people’s lives and contributes to the development of science,
the negative aspect of these is increasingly being addressed,
especially in relation to children and young people.

Health consequences of sedentary behaviour. The period
of the COVID-19 pandemic, when the number of people
working and studying at home increased, was a time when
screen-time increased significantly. Many papers are avai-
lable from this period showing how social isolation and
lack of any activity outside the home affected people’s healt.
Increased use of psychological and psychiatric help was
observed among both adults and children, with problems
such as anxiety, sleep disorders, addictions, depression, and
many others, being reported [13-15]. Studies from before the
pandemic also show a clear link between sedentary behaviour
and the incidence of mental disorders in children and adole-
scents [16, 17]. Interestingly, this relationship is particularly
marked among obese adolescents [18].

An analysis of 27 studies indicate that higher levels of se-
dentary behaviour in minors are associated with a less healthy
and less balanced diet. Such subjects consumed fewer fruits
and vegetables and significantly more snacks high in sugar
and calories [19]. A higher prevalence of eating disorders,
lack of self-confidence and lower psychological well-being
was observed among children and adolescents spending more
screen-time [20]. The reason for this may be the frequent use
of social media. Researchers have repeatedly confirmed the
negative impact of the use of social media on their health
children and adolescents. Consequences can include, for
example, cyberbullying, reduced face-to-face interaction, and
more frequent social comparisons regarding appearance [21-
24]. According to the CENSIS 2021 report, more than 95%
of teens use smartphones, most often using the platforms:
Instagram (72%), TikTok (62%) and YouTube (58%). [25]. The
American Academy of Paediatrics (AAP) recommends edu-
cating children about the dangers and how to safely navigate
the Internet before they reach adolescence [26].

Obesity itself may be a consequence of sedentary behaviour
[27-29]. It carries the risk of other obesity-related diseases,
including cancers, hypertension, diabetes mellitus (type
2), insulin resistance, dyslipidaemia, and cardiovascular
disease [30]. In view of the above phenomena, sedentary
behaviour can be considered a trigger for the snowball effect,
accelerating the occurrence of further obesity and metabolic
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syndrome-related diseases. This is a particularly dangerous
phenomenon in children, as obesity at a young age can signi-
ficantly affect life expectancy, quality of life and health [31].
The effect of the level physical activity on the appetite control
mechanism has been proven. It turns out that low levels of
physical activity can deregulate this complex mechanism
and be the cause of excessive appetite [32].

Many analyses show a link between sedentary behavio-
ur and more frequent vision defects [33]. A study by Lisa
O’Donoghue et al. of 661 Irish adolescents aged 12-13 ye-
ars showed that, in contrast to sedentary lifestyles, regular
physical activity was correlated with a lower risk of myopia
[34]. A study by Guggenheim et al. of 9,109 British children
confirmed this relationship [35]. On the other hand, a study
on a smaller group - 307 Danish children - found no link
between physical activity and myopia [36]. Further studies on
alarger group of participants of different ethnic backgrounds
are needed to confirm or reject this hypothesis.

Postural disorders and osteoarthritic pain in children and
adolescents are increasingly being observed [37]. Numerous
meta-analyses show an unequivocal link between the amount
of sedentary time in this age group and a higher incidence
of lower back pain [38-40]. Many researchers cite sedentary
behaviour as one of the main causes of postural defects in chil-
dren [41]. If left untreated, they can lead to reduced vital lung
capacity, bone and lower back pain, decreased cardiopulmo-
nary capacity, and even displacement of some internal organs
[42]. Recommendations for the management of children with
such defects mainly include exercise and physical activity,
which have both preventive and therapeutic effects [43].

Sedentary lifestyles of children and adolescents may impair
the length and quality of their sleep. Between 1999-2009, the
average length of screen-time of American children increa-
sed from 6 hours 21 minutes to 7 hours 38 minutes per day.
Children’s sleep time in 2011 was estimated to have decreased
by as much as an hour a day, compared to the length of sleep
in the early 20th century [44]. Interestingly, screen-time has
been shown to have a negative effect on sleep quality and
length of sleep in infants and toddlers [45, 46]. Studies show
that prolonged sedentary time, especially spent in front of
a screen, can cause not only sleep disturbances, but also
behavioural problems, such as peer problems, internalizing
and externalizing [47]. Amy I. Nathanson and Patrick T. Fries
examined the effects of children’s exposure to background
television and nighttime television viewing. They showed that
children with higher exposure to these factors sleep signifi-
cantly shorter than children with lower exposure. They also
found that shorter sleep in these children was associated with
neuropsychological function - theory of mind (the capacity to
understand motives, mental states and feelings of others) [48].

Recommendations and guidelines from the American
Academy of Child & Adolescent Psychiatry regarding the
amount of time spent in front of a screen in children and
adolescents include:

1. limiting screen use to only video calls with an adult until
the child is 18 months old;

2. between the ages of 18-24 months it is permissible to watch
educational programmes only with a parent or caregiver;

3. between 2-5 years of age, non-educational screen-time
should be limited to about 1 hour on weekdays and 3 hours

a day on weekends;
4.in children aged 6 and older, screen-time should be limited,

and healthy habits should be encouraged.

By following these recommendations children can be
protected from many negative health consequences in the
future, and positively aftect their development [49-51]. The
WHO recommendations, in turn, refer not only to limiting
the amount of time spent in front of a screen, but also to the
recommended time for physical activity and optimal sleep
time in children [52].

CONCLUSIONS

Sedentary behaviour among children and adolescents is
becoming an increasingly important problem, and requi-
res increasing people’s awareness of the issue. More data
are needed on larger study groups to understand the exact
consequences of sedentary lifestyle. Sedentary behaviour
includes activities with reduced energy expenditure, such
as use of electronic devices, reading, drawing, time spent
on transportation, time spent sitting at school. A signifi-
cant decrease in physical activity in children was observed
during the COVID-19 pandemic. Higher sedentary time
is experienced by children with longer commute times to
school, female children, children without siblings, children
from higher income families and children who sleep less. The
higher the educational level of parents, the lower the seden-
tary time in children. A very important factor that increases
sedentary time in children is the use of electronic devices and
the Internet, as children who spend a lot of time on digital
entertainment at home are less interested in physical activity.
The health consequences of sedentary behaviour and low
physical activity in children include obesity and metabolic
syndrome, osteoarticular pain, postural defects, myopia, as
well as mental and sleep disorders.

The current recommendation is to significantly restrict
children’s access to electronic devices and the Internet and
to educate parents about them. Limiting the access, together
with replicating healthy habits related to physical activity,
can have a positive impact on children’s health and reduce
the risk of many negative health consequences in the future.

REFERENCES

1. Worldealth Organisation: Adolescent health. https://www.who.int/
health-topics/adolescent-health (Access: 25.10.2023).

2.Anna Fijatkowska, Joanna Mazur, Anna Oblacinska, et al. Aktualna
ocena poziomu aktywnosci fizycznej dzieci i mlodziezy w wieku 3-19
lat w Polsce; 2018. p. 10, 47.

3.Mazur Joanna, Matkowska-Szkutnik Agnieszka. Zdrowie Uczniéw
w 2018 roku na tle nowego modelu badann HBSC. Warszawa: Instytut
Matki i Dziecka; 2018. p. 45-47.

4.Stockwell S, Trott M, Tully M, et al. Changes in Physical Activity and
Sedentary Behaviours from before to during the COVID-19 Pande-
mic Lockdown: A Systematic Review. BMJ Open Sport Exer Med.
2021;7(1):¢000960. https://doi.org/10.1136/bmjsem-2020-000960

5.Rossi Lea, Nick Behme, Christoph Breuer. Physical Activity of Chil-
dren and Adolescents during the COVID-19 Pandemic—A Scoping
Review. Inter ] Environ Res Public Health. 2021;18(21):11440. https://
doi.org/10.3390/ijerph182111440

6.Runacres A, Kelly A, Mackintosh, Rachel L. Knight, et al. Impact
of the COVID-19 Pandemic on Sedentary Time and Behaviour in
Children and Adults: A Systematic Review and Meta-Analysis. Inter J
Environ Res Public Health. 2021;18(21):11286. https://doi.org/10.3390/
ijerph182111286

7.Kawalec W, Grenda Rd, Kulus M. Pediatria. Vol. I-II. Warszawa: PZWL
Wydawnictwo Lekarskie; 2018. p. 25-28. ISBN 978-83-200-5661-7

8.Sedentary Behaviour Research Network. Ottawa: Sedentary Behavio-
ur Research Network. 2020. SBRN Terminology Consensus Project:



Medycyna Srodowiskowa - Environmental Medicine 2024, Tom 27, Nr 1

31

Dominika Krél, Michat Nowinski, Wojciech Mazurkiewicz, Justyna Sak, Laura Fus-Mazurkiewicz. Impact of sedentary behaviour on the development of diseases...

2017-2020. https://www.sedentarybehaviour.org/sbrn-terminology-
-consensus-project/ (Access: 02.11.2023)

9.Hinckson EA, Les McGrath, Will Hopkins, et al. Distance to School I's
Associated with Sedentary Time in Children: Findings from the UR-
BAN Study. Frontiers Public Health. 2014;2:151. https://doi.org/10.3389/
fpubh.2014.00151

10. Gomes TN, dos Santos FK, SantosD, et al. Correlates of Sedentary Time
in Children: A Multilevel Modelling Approach. BMC Public Health.
2014;14:890. https://doi.org/10.1186/1471-2458-14-890

11.Lehto E, Lehto R, Ray C, et al. Are associations between home envi-
ronmentand preschool children’s sedentary time influenced by parental
educational level in a cross-sectional survey? Inter ] Equity Health.
2021;20:27. https://doi.org/10.1186/s12939-020-01333-x

12.Eurostat: Dane statystyczne dotyczace gospodarki cyfrowej
i spoleczenstwa cyfrowego — gospodarstwa domowe i osoby fi-
zyczne. https://ec.europa.eu/eurostat/statistics-explained/index.
php?title=Archive:Dane_statystyczne_dotycz%C4%85ce_gospodarki_
cyfrowej_i_spo%C5%82ecze%C5%84stwa_cyfrowego_%E2%80%93_
gospodarstwa_domowe_i_osoby_fizyczne&oldid=510168#Dost.
C4.99p_do_internetu (Access: 04.11.2023).

13.Li Xuedi, Leigh M. Vanderloo, Charles DG, et al. Screen Use and
Mental Health Symptoms in Canadian Children and Youth During
the COVID-19 Pandemic. JAMA Network Open. 4, 2021;12:e2140875.
https://doi.org/10.1001/jamanetworkopen.2021.40875

14.Palacio-Ortiz, Juan David, Juan Pablo Londofno-Herrera, et al. Psychia-
tric Disorders in Children and Adolescents during the COVID-19 Pan-
demic. Revista Colombiana De Psiquiatria (English Ed.) 2020;49(4):279-
88. https://doi.org/10.1016/j.rcp.2020.05.006

15.Hossain MM, Fazilatun Nesa, Jyoti Das, et al. Global burden of mental
health problems among children and adolescents during COVID-19
pandemic: An umbrella review. Psychiatry Res. 2022;317:114814. https://
doi.org/10.1016/j.psychres.2022.114814

16.Hoare Erin, Karen Milton, Charlie Foster, et al. The Associations
between Sedentary Behaviour and Mental Health among Adole-
scents: A Systematic Review. Inter ] Behavioral Nutrit Physical Activ.
2016;13(1):108. https://doi.org/10.1186/s12966-016-0432-4

17.Rodriguez-Ayllon M, Cadenas-Sanchez C, Estévez-Lopez F, et al. Role
of Physical Activity and Sedentary Behavior in the Mental Health of
Preschoolers, Children and Adolescents: A Systematic Review and
Meta-Analysis. Sports Med. (Auckland, N.Z.) 2019;49(9):1383-1410.
https://doi.org/10.1007/s40279-019-01099-5

18.Goldfield Gary S, Murray M, Maras D, et al. Screen Time Is Associated
with Depressive Symptomatology among Obese Adolescents: A HEAR-
TY Study. Eur ] Pediatrics. 2016;175(7):909-19. https://doi.org/10.1007/
s00431-016-2720-z

19.Hobbs M, Pearson N, Foster PJ, et al. Sedentary Behaviour and Diet ac-
ross the Lifespan: An Updated Systematic Review. British ] Sports Med.
2015;49(18):1179-88. https://doi.org/10.1136/bjsports-2014-093754

20.Hjetland Gunnhild ], Schenning V, Trzland Hella R, et al. How do
Norwegian adolescents experience the role of social media in relation
to mental health and well-being: a qualitative study. BMC Psychology.
2021;9:78. https://doi.org/10.1186/s40359-021-00582-x

21.Fahy AE, Stansfeld SA, Smuk M, et al. Longitudinal associations
between cyberbullying involvement and adolescent mental health. J
Adolesc Health. 2016;59(5):502-509. https://doi.org/10.1016/j.jadohe-
alth.2016.06.006

22.Uhls YT, Michikyan M, Morris ], et al. Five days at outdoor education
camp without screens improves preteen skills with nonverbal emotion
cues. Comput Hum Behav. 2014;39:387-392. https://doi.org/10.1016/j.
chb.2014.05.036

23.Hawes T, Zimmer-Gembeck M]J, Campbell SM. Unique associations
of social media use and online appearance preoccupation with de-
pression, anxiety, and appearance rejection sensitivity. Body Image.
2020333:66-76. https://doi.org/10.1016/j.bodyim.2020.02.010

24.Pedrouzo SB, Krynski L. Hyperconnected: Children and Adolescents on
Social Media. The TikTok Phenomenon. Archivos Argentinos De Pedia-
tria. 2023;121(4):¢202202674. https://doi.org/10.5546/aap.2022-02674.eng

25.Censis. Quarto Rapporto Auditel Censis. https://www.censis.it/ (Ac-
cess: 15.11.2023)

26.Gewirtz O’Brien J, McPherson L, Miller K, et al. Adolescent Health:
Media Use. FP Essentials. 2021;507:33-38.

27.Council on Communications and Media, Victor C. Strasburger. Chil-
dren, Adolescents, Obesity, and the Media. Pediatrics. 2011;128(1):201-
8. https://doi.org/10.1542/peds.2011-1066

28.Gaba A, Pedisi¢ Z, Stefelova N, et al. Sedentary behavior patterns and
adiposity in children: a study based on compositional data analysis. BMC
Pediatrics. 2020;20:147. https://doi.org/10.1186/s12887-020-02036-6

29.Jebeile Hiba, Aaron S Kelly, Grace O’Malley, et al. Obesity in chil-
dren and adolescents: epidemiology, causes, assessment, and manage-
ment. The Lancet. Diabet Endocrinol. 2022;10(5):351-65. https://doi.
org/10.1016/52213-8587(22)00047-X

30.Meldrum DR, Morris MA, Gambone JC. Obesity Pandemic: Causes,
Consequences, and Solutions—but Do We Have the Will? Fertility Ste-
rility. 2017;107(4):833-39. https://doi.org/10.1016/j.fertnstert.2017.02.104

31.Deal BJ, Huffman MD, Binns H, et al. Perspective: Childhood Obesity
Requires New Strategies for Prevention. Adv Nutrit. 2020;11(5):1071-78.
https://doi.org/10.1093/advances/nmaa040

32.Myers A, Gibbons C, Finlayson G, et al. Associations among Sedentary
and Active Behaviours, Body Fat and Appetite Dysregulation: Investiga-
ting the Myth of Physical Inactivity and Obesity. British ] Sports Med.
2017;51(21):1540-44. https://doi.org/10.1136/bjsports-2015-095640

33.Suhr TA, Lundberg K, Grauslund J. Physical Activity in Relation to
Development and Progression of Myopia — a Systematic Review. Acta
Ophthalmol. 2017;95(7):651-59. https://doi.org/10.1111/a0s.13316

34.0’Donoghue L, Kapetanankis V'V, McClelland JF, et al. Risk Factors for
Childhood Myopia: Findings From the NICER Study. Invest Ophthalmol
Visual Sci. 2015;56(3):1524-30. https://doi.org/10.1167/iovs.14-15549

35.Guggenheim JA, Northstone K, McMahon G, et al. Time Outdoors and
Physical Activity as Predictors of Incident Myopia in Childhood: A Pro-
spective Cohort Study. Invest Ophthalmol Visual Sci. 2012;53(6):2856—
65. https://doi.org/10.1167/iovs.11-9091

36.Lundberg K, Thykjaer AS, Hansen RS, et al. Physical Activity and My-
opia in Danish Children-The CHAMPS Eye Study. Acta Ophthalmol.
2018;96(2):134-41. https://doi.org/10.1111/a0s.13513

37.Nahle IS, Hamam MS, Masrouha KZ, et al. Back Pain: A Puzzle in
Children. J Paediatrics Child Health. 2016;52(8):802-8. https://doi.
org/10.1111/jpc.13291

38.Baradaran Mahdavi Sadegh, Roya Riahi, Babak Vahdatpour, et al.
Association between Sedentary Behavior and Low Back Pain; A Sy-
stematic Review and Meta-Analysis. Health Promotion Perspectives.
2021;11(4):393-410. https://doi.org/10.34172/hpp.2021.50

39.Yue Cheng, Guo Wenyao, Ya Xudong, et al. Dose-Response Relation-
ship between Daily Screen Time and the Risk of Low Back Pain among
Children and Adolescents: A Meta-Analysis of 57831 Participants.
Environ Health Preventive Med. 2023;28:64. https://doi.org/10.1265/
ehpm.23-00177

40.Constantino Coledam, Diogo Henoique, Gustavo Aires de Arruda,
et al. Muscular Fitness Is Associated with Spinal Pain among Young
People: A Cross-Sectional Exploratory Study. ] Bodywork Movement
Therapies. 2021;26:174-79. https://doi.org/10.1016/j.jbmt.2020.08.011

41.Permoda-Bialozorczyk A, Olszewska-Karaban M, Permoda A, et al.
Evaluation of the Functional Status of the Posture Control System
in Children with Detected Disorders in Body Posture. Inter ] En-
viron Res Public Health. 2022;19(21):14529. https://doi.org/10.3390/
ijerph192114529

42. Macialczyk-Paprocka K, Stawinska-Witoszynska B, Kotwicki T, et al.
Prevalence of incorrect body posture in children and adolescents with
overweight and obesity. Eur ] Pediatrics. 2017;176(5):563-72. https://
doi.org/10.1007/s00431-017-2873-4

43.Calcaterra V, Marin L, Vandoni M, et al. Childhood Obesity and In-
correct Body Posture: Impact on Physical Activity and the Therapeutic
Role of Exercise. Inter ] Environ Res Public Health. 2022;19(24):16728.
https://doi.org/10.3390/ijerph192416728

44.Magee CA, Lee JK, Vella SA. Bidirectional relationships between
sleep duration and screen time in early childhood. JAMA Pediatr.
2014;168(5):465-470.

45.Cheung Celeste HM, Bedford R, Saez De Urabain IR, et al. Daily
Touchscreen Use in Infants and Toddlers Is Associated with Reduced
Sleep and Delayed Sleep Onset. Sci Rep. 2017;7(1):46104. https://doi.
org/10.1038/srep46104

46.Nakagawa M, et al. Daytime nap controls toddlers’ nighttime sleep. Sci
Rep. 2016;6:27246, https://doi.org/10.1038/srep27246

47.Parent J, Sanders W, Forehand R. Youth Screen Time and Behavio-
ral Health Problems: The Role of Sleep Duration and Disturbances.
J Develop Behav Pediatrics. 2016;37(4):277. https://doi.org/10.1097/
DBP.0000000000000272

48.Nathanson Al Fries PT. Television Exposure, Sleep Time, and Neu-
ropsychological Function Among Preschoolers. Media Psychol.
2014;17(3):237-61. https://doi.org/10.1080/15213269.2014.915197

49. American Academy of Child & Adolescent Psychiatry: Screen Time
and Children. No. 54. Updated February 2020. https://www.aacap.
org/AACAP/Families_and_Youth/Facts_for_Families/FFF-Guide/
Children-And-Watching-TV-054.aspx (Access: 10.11.2023).

50.Kaur Nimran, Madhu Gupta, Prahbhjot Malhi, et al. Screen Time in
Under-Five Children. Indian Pediatrics. 2019;56(9):773-88.

51.Angel BC, Blythe CA, Santos SK. Measuring Effects of Screen Time
on the Development of Children in the Philippines: A Cross-Sectional
Study. BMC Public Health. 2023;23(1):1261. https://doi.org/10.1186/
$12889-023-16188-4

52. World Health Organization: To Grow up Healthy, Children Need to Sit Less
andPlay More. Access:21.11.2023. https://www.who.int/news/item/24-04-
-2019-to-grow-up-healthy-children-need-to-sit-less-and-play-more



	_Hlk156482024

