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Behavioural addictions (BAs) have become a significant 
public health concern.1 The global prevalence of BAs is 
alarmingly high, with smartphone addiction being the most 
common at 30.7%, followed by food addiction (21%), social 
media addiction (15.1%), internet addiction (10.6%), 
gambling (7.2%), shopping addiction (7.2%) and exercise 
addiction (7%).2 In India, the reported prevalence of BAs 
ranges from 2% to 33%.3–6

Extended screen and internet usage may cause attention 
problems, reduced academic performance, and social 
difficulties in children, but research results on the effects of 
BAs on child development are mixed.

Smartphones (which determine screen time) are handy 
devices often used to engage in addictive behaviours, that is, 
gaming, social media, internet use, etc.,7–9 which are a 
significant source of adverse effects on brain functioning. 
Smartphones emit radiofrequency electromagnetic radiation 
(RF-EMR), which may harm a child's brain development. 
Due to their developing brains, RF-EMR has both thermal 
and nonthermal effects. Children have a thinner myelin 
sheath, skull, head, and dielectric features that increase the 
chances of the negative impact of RF-EMR.10

Research on how BAs affect children’s central nervous 
system (CNS) is still in its early stages. Adolescent studies 
have shown that digital technology exposure is linked to 
lower grey matter density in specific brain areas.11 
Furthermore, problematic internet use in young individuals 
has been connected to reduced grey matter in brain regions 
responsible for reward processing and inhibitory control. 
There is credible evidence of the harmful effect of problematic 
smartphone use (PSU) in adolescent and adult studies.12

Magnetic resonance imaging (MRI) studies have found an 
inverse association between PSU and lower volume of 
specific brain areas.13–15 PSU can lead to changes in brain 
areas similar to substance and behavioural addiction. 
Functional MRI-neuroimaging studies have reported altered 
connectivity and functional interaction between and within 
specific brain areas, such as striatal, limbic, and frontal 
regions.15 Fifteen people with high PSU demonstrated lower 

task performance alongside increased brain activity in the 
frontoparietal areas.16

A recent scoping review hardly found a direct causal 
relationship between screen exposure and cognitive harm in 
infants under 24 months of age. However, in children aged 
1–3 years, screen time was found to reduce peer playtime and 
increase the possibility of developmental delay.17 While 
excessive screen time positively influences intellectual 
capacity and language development, it reduces physical 
activity in children, which is correlated with cognitive 
aptitude, such as language development and inductive 
reasoning. Other studies demonstrate that prolonged screen 
time hurts brain development, language and cognitive skills.

Further research is necessary to understand the context of 
screen viewing fully. Appropriate methodologies should be 
implemented to assess infant cognition and screen usage in 
children adequately.18 It is also essential to consider individual 
differences, co-occurring factors, and the specific type of BA 
when assessing its impact on child development. Parents 
should be educated about the importance of adequate parental 
monitoring and self-regulation to prevent poor academic 
achievement due to internet use and gaming in children.19

Although more robust and longitudinal studies are 
necessary to determine the specific neurobiological changes 
associated with BAs in children's developing brains, it is 
crucial to address this issue proactively. Parents, educators, 
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and healthcare providers must work together to promote 
healthy digital habits and prevent the harmful effects of BAs 
on child development.

ORCID iD

Manoj K. Pandey  https://orcid.org/0000-0003-0525-9591

References

1.  World Health Organization. Public health implications of 
excessive use of the internet, computers, smartphones and 
similar electronic devices: Meeting report, Main Meeting 
Hall, Foundation for Promotion of Cancer Research, National 
Cancer Research Centre, Tokyo, Japan, 27–29 August 2014. 
World Health Organization; 2015.

2.  Alimoradi Z, Lotfi A, Lin CY, et al. Estimation of behavioral 
addiction prevalence during COVID-19 pandemic: A system-
atic review and meta-analysis. Curr Addict Rep 2022; 9: 486–
517. doi: 10.1007/s40429-022-00435-6.

3.  Joseph J, Varghese A, Vr V, et al. Prevalence of internet addic-
tion among college students in the Indian setting: a systematic 
review and meta-analysis. Gen Psychiatr 2021; 34: e100496. 
doi: 10.1136/gpsych-2021-100496. PMID: 34504996; PMCID: 
PMC8381302.

4.  Bayana BO and Menon SB. Prevalence of cyber addiction 
among youngsters in Kerala. Indian J Hum Relat 2022; 56: 
18–25.

5.  Kumar S, Singh H, Shankar P, et al. Study of prevalence of inter-
net addiction among adolescents in a cantonment school. J Mar 
Med Soc 2022; 24: S59–S63. doi: 10.4103/jmms.jmms_109_20

6.  Gangadharan N, Borle AL and Basu S. Mobile phone addiction 
as an emerging behavioral form of addiction among adolescents 
in India. Cureus 2022; 14: e23798. doi: 10.7759/cureus.23798. 
PMID: 35518537; PMCID: PMC9067330.

7.  Jeong SH, Kim H, Yum JY, et al. What type of content are 
smartphone users addicted to? SNS vs. games. Comput Hum 
Behav 2016; 54: 10–17.

8.  Liu CH, Lin SH, Pan YC, et al. Smartphone gaming and fre-
quent use pattern associated with smartphone addiction. 
Medicine 2016; 95.

9.  James RJ, O’Malley C and Tunney RJ. Gambling on smart-
phones: a study of a potentially addictive behaviour in a natu-
ralistic setting. Eur Addict Res 2019; 25: 30–40.

10. Okechukwu AM, Mulliez A, Fortin F, et al. Screen exposure 
time of children under 6 years old: A French cross-sectional sur-
vey in general practices in the Auvergne-Rhône-Alpes region. 
BMC Prim Care 2023; 24: 1–1.

11. Yang J, Wang W, Cao Z, et al. Brain structural abnormalities 
in reward and emotion system in internet addiction disorder. 
In: Advances in smart vehicular technology, transportation, 
communication and applications: Proceeding of the second 
international conference on smart vehicular technology, trans-
portation, communication and applications, October 25–28, 
2018 Mount Emei, China, Part 1 2 2019, pp. 394–401. Springer.

12. Solly JE, Hook RW, Grant JE, et al. Structural gray mat-
ter differences in problematic usage of the internet: A sys-
tematic review and meta-analysis. Mol Psychiatry 2022; 27:  
1000–1009.

13. Wang Y, Zou Z, Song H, et al. Altered gray matter volume and 
white matter integrity in college students with mobile phone 
dependence. Front Psychol 2016; 7: 597.

14. Zou L, Wu X, Tao S, et al. Anterior cingulate gyrus acts as 
a moderator of the relationship between problematic mobile 
phone use and depressive symptoms in college students. Soc 
Cogn Affect Neurosci 2021; 16: 484–491.

15. Montag C and Becker B. Neuroimaging the effects of smart-
phone (over-) use on brain function and structure—A review 
on the current state of MRI-based findings and a roadmap for 
future research. Psychoradiology 2023; 3: kkad001.

16. Choi J, Cho H, Choi JS, et al. The neural basis underlying 
impaired attentional control in problematic smartphone users. 
Transl Psychiatry 2021; 11: 129.

17. Putnick DL, Trinh MH, Sundaram R, et al. Displacement of 
peer play by screen time: Associations with toddler develop-
ment. Pediatr Res 2023; 93: 1425–1431.

18. Adams C, Kubin L, Humphrey J. Screen technology exposure 
and infant cognitive development: A scoping review. J Pediatr 
Nurs 2022. doi: 10.1016/j.pedn.2022.12.013

19. Islam MI, Biswas RK and Khanam R. Effect of internet use and 
electronic game-play on academic performance of Australian 
children. Sci Rep 2020; 10: 21727.


