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Abstract: Digital media increasingly expose children to rapidly changing visual and au-
ditory stimuli and to a high density of simultaneously available information. Against this
backdrop, this study investigates the extent to which digital sensory overload influences at-
tentional control, visual and auditory perception processing, and the selection, processing
and organisation of information in childhood. Furthermore, it examines whether highly
stimulating digital environments favor stimulus-driven bottom-up processes whilst simul-
taneously placing greater demands on controlled, goal-directed top-down processes.

The study is based on a structured literature search in the PubMed, Web of Science and
PsycINFO databases. Peer-reviewed publications in German and English published from
2021 onwards have been included. The analysis encompassed systematic reviews and lit-
erature reviews, as well as experimental, cross-sectional and longitudinal studies involv-
ing child samples. A total of 14 studies have been summarized into a study matrix and
evaluated with regard to attention, perception, executive control, sensory processing and
cognitive overload.

The findings show that intensive and unstructured patterns of digital media use may be
associated with increased distractibility, attention problems and greater processing of
task-irrelevant stimuli. Furthermore, there is evidence of reduced executive control and
difficulties in the targeted selection and organized processing of relevant information. In-
dividual studies also point to differences in auditory and visual perceptual processing, as
well as to neurobiological correlates. Overall, the findings suggest that digital stimulus en-
vironments may amplify bottom-up processes, whilst placing a greater strain on top-down
processes such as inhibition, sustained attention and goal-directed information selection.
However, the available evidence is heterogeneous. The effects depend largely on the con-
tent, the structure of the stimuli, the duration of use, the child’s stage of development, and
the context of use. Passive, excessive, and age-inappropriate forms of use are more fre-
quently associated with adverse consequences, whereas interactive, age-appropriate, and
socially supported activities show more mixed and context-dependent associations. As a
large proportion of the research to date is based on observational studies, causal conclu-
sions can only be drawn to a limited extent. Digital sensory overload should therefore be
regarded as a relevant, yet context-dependent, factor associated with children’s informa-
tion processing.
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load
INTRODUCTION
Attention, perception and information processing are key prerequisites for

children’s learning and developmental processes. Attention enables the selection of
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relevant information, the maintenance of focus, and the suppression of irrelevant
stimuli. A distinction is made between stimulus-driven bottom-up processes and
controlled top-down processes. Controlled top-down processes are particularly im-
portant for the targeted selection and processing of information (Reynolds, Roma-
no, 2016).

During childhood, the systems involved in attention, perception, and cogni-
tive control are still developing. At the same time, children are increasingly exposed
through digital media to rapidly changing, visually and auditorily salient stimuli.
Perception can be understood as an active process of selecting, organising, and in-
terpreting sensory information. This presents particular challenges for children, as
they must distinguish relevant from irrelevant information and process new content
in an organized manner (Barr, 2019).

Against this background, this study investigates the extent to which a high den-
sity of rapidly changing digital stimuli influences children’s attentional control and
auditory and visual perceptual processes, and whether digital sensory overload hin-
ders the age-appropriate organisation and processing of information. This leads to
the following hypotheses:

H1: A high density of rapidly changing digital stimuli is associated with re-
duced attentional control and altered auditory and visual perceptual processing in
children.

H2: Digital sensory overload is associated with difficulties in the age-appro-
priate organisation and processing of information because it may reinforce stimu-
lus-driven bottom-up processes and place greater strain on controlled, goal-directed
top-down information selection and processing

RESEARCH METHODOLOGY

Search strategy

The literature review was developed based on the key elements of the research
question. The focus was on studies concerning children as a target group, digital ex-
posure in the form of screen-based media and rapidly changing stimuli, as well as
cognitive and perceptual outcome variables. As this work is not an intervention study
but rather a structured evaluation of the current state of research, the search strategy
was based on the core thematic concepts of the research question. The aim was to
identify studies relating to attention control, auditory and visual perception, sensory
processing, and information-related processing in the context of digital media use.
The results were combined across databases, checked for duplicates, and subsequent-
ly screened at the title, abstract, and full-text levels in a multi-stage process.

Databases

The search was conducted in the international databases PubMed, Web of Sci-
ence and PsycINFO. These databases were selected on the basis of their relevance to
issues in developmental psychology, medicine, cognitive science and neuroscience.
This approach enabled us to identify a wide range of relevant publications that were
both interdisciplinary and thematically focused.

517



Keywords and truncation

The search terms were selected in English, as the research relevant to the top-
ic is predominantly published internationally. Terms were used from the fields of
population, digital exposure, stimulus characteristics and outcome variables. The
keywords were digital media, attention, perception, information processing, cogni-
tive overload. The terms were organized into thematic blocks and linked using the
Boolean operators AND and OR. Where supported by the respective databases,
truncations such as screen® or child* were also used to include different word forms
and conceptual variants. The search strategy was designed to capture both broad-
er studies on digital media use and more specific works on stimulus density, rapid
stimulus switching and cognitive load.

Inclusion and exclusion criteria

The analysis included peer-reviewed publications from 2021 onwards in Ger-
man or English. Systematic reviews, experimental studies, and cross-sectional and
longitudinal studies were considered. A prerequisite for inclusion was that the stud-
ies examined samples of children and assessed variables relevant to the research
question. These included, in particular, attention, perception, sensory processing,
information processing, cognitive performance, and aspects of digital sensory over-
load. Non-peer-reviewed works and studies whose primary outcomes lay outside
the thematic focus were excluded. This applied in particular to publications on
health, psychological development, motor skills or language development, provid-
ed there was no discernible link to attention, perception or information processing.
Older studies were considered only if they served to provide a theoretical founda-
tion for key concepts; however, they were not included in Appendix A (Table 1.
Study matrix) as included studies.

The selection of the included studies was based on the relevance of their con-
tent to the research question. Priority was given to studies examining the effects of
digital stimuli on attention, perceptual processing or the cognitive organisation of
information in childhood. In addition to primary studies, systematic reviews were
also included in order to take into account both individual findings and overarching
trends in the research. Fourteen studies were included in the study matrix. Further
theoretical or conceptual publications were used for conceptual classification but
were not listed as included studies. The selection was carried out in a multi-stage
process based on title, abstract and full text. Duplicates were removed. Studies that
did not meet the inclusion criteria were excluded during the screening process.

RESULTS

The effects of digital stimuli on attention

Several of the studies included demonstrate links between exposure to digital
media and changes in children’s attention. In their systematic review, Santos et al.
show that the majority of the included studies associated longer screen time with at-
tention problems, whilst only one study reported improved attention performance.
Given the heterogeneous nature of the findings, the authors emphasize the need for
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further long-term studies (Santos et al., 2022). Jourdren et al. also conclude that
high screen exposure during the pre-school years is associated with attention prob-
lems. All the included cross-sectional studies reported significant associations, and
some of the longitudinal studies showed that early screen exposure was linked to
later attention problems (Jourdren et al., 2023). In their review, Rizzo et al. show
that passive and excessive digital use, in particular, is more frequently associated
with attention problems, sleep disturbances, emotional dysregulation and neurobi-
ological abnormalities. One of the fNIRS studies included in the review described
reduced inhibitory control and reduced activation of the prefrontal cortex (Rizzo et
al,, 2025). In their systematic review, Presta et al. also highlight that increased use
of digital devices during childhood is associated with various health and develop-
mental issues, including behavioral problems, academic and socio-emotional diffi-
culties, as well as reduced physical activity and sleep problems (Presta et al., 2024).
Wetzel et al. provide experimental evidence of increased distractibility. In their EEG
study, children reacted more strongly to irrelevant noises whilst playing on a tablet
than during face-to-face interaction. The authors interpret this as heightened stim-
ulus processing and increased attentional focus on auditory information irrelevant
to the task, suggesting that it is more difficult to distinguish relevant stimuli from
irrelevant ones (Wetzel et al., 2021). In addition, Nustad and Abrahamsson report
that active screen time is associated with improved bottom-up and orientational
attention, but at the same time with weaker executive and top-down attention. They
interpret this as an indication that digital use may favor rapid, stimulus-driven at-
tentional processes (Nustad, Abrahamsson, 2026). Vedechkina and Borgonovi also
conclude that fast, conspicuous and highly stimulating media stimuli can reinforce
bottom-up processes and thereby hinder the targeted top-down control of attention
(Vedechkina, Borgonovi, 2021).

Strain on information processing

Several studies suggest that high-stimulus digital media can also place a strain
on executive functions. Information is often taken in more quickly, but processed in
a less organized manner. Clemente-Sudrez et al. describe cognitive overload with-
in the framework of Cognitive Load Theory as a consequence of limited working
memory capacity, which can be exceeded by multiple streams of information pre-
sented simultaneously. Digital devices can contribute to such overload when par-
allel stimuli, constant shifts in attention and large amounts of information hinder
children’s processing, learning and memory formation (Clemente-Sudrez et al.,
2024). Namazi and Sadeghi demonstrate that fast-paced and fantasy-based televi-
sion programmes can have differing effects on attention and executive functions in
pre-school children. Evidence is found primarily for effects on bottom-up attention,
as well as for an adverse influence of fantasy content on inhibitory control. At the
same time, the authors take a critical view of the evidence, as the results remain
inconsistent due to methodological differences between the studies and therefore
do not allow for clear conclusions (Namazi, Sadeghi, 2024). Hinten et al. conduct-
ed two meta-analyses with moderator analyses using robust variance estimation
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(RVE). A total of 21 studies were included, comprising 19 studies involving 1,431
children on media pace and 16 studies involving 1,297 children on fantasy content.
Theoretically, the study is based on assumptions of limited cognitive resources. The
results show that media pace had no consistent short-term effect on attention and
executive functions, whilst fantasy content was associated with poorer cognitive
performance after viewing. The authors attribute this to the fact that fantasy content
can be particularly cognitively demanding, as it draws less on existing knowledge of
real-world events and therefore requires more processing resources (Hinten et al,,
2025).

Perception, sensory processing and neurobiological correlates

In addition to attention and executive functions, several studies also provide
evidence of changes in perceptual processing. Wetzel et al. show that children using
tablets reacted more strongly to irrelevant auditory stimuli than during analogue
social interaction, suggesting altered sensory selection and increased distractibility
(Wetzel et al., 2021). Hutton et al. report that higher levels of digital media use in
pre-school children are associated with structural differences in the occipital, pari-
etal, temporal and fusiform regions of the brain, which support primary visual and
higher-order processing (Hutton et al., 2022). Furthermore, Rizzo et al. point to
neurobiological abnormalities associated with excessive digital screen use, includ-
ing reduced activation of the prefrontal cortex (Rizzo et al., 2025). Taken together,
these findings suggest that digital stimuli can influence not only perception but also
the depth and organisation of processing.

Information processing and cognitive overload

Another key focus of the findings concerns the extent to which digital infor-
mation overload hinders the orderly processing of information. Parra-Medina and
Alvarez-Cervera define information overload as a state in which the volume or in-
tensity of information exceeds limited cognitive processing capacity. They cite con-
fusion, delayed decision-making, a lack of critical evaluation, loss of control, stress
and anxiety as possible consequences (Parra-Medina, Alvarez-Cervera, 2021) With-
in the framework of Cognitive Load Theory, Clemente-Sudrez et al. describe how
digital devices can contribute to cognitive overload when parallel stimuli, frequent
shifts in attention and large amounts of information make processing, learning and
memory formation more difficult (Clemente-Sudrez et al., 2024). Vedechkina and
Borgonovi, as well as Nustad and Abrahamsson, also point out that digital use can
become problematic when stimulus-driven bottom-up processes are reinforced and
controlled top-down processes are weakened. This makes it more difficult to pri-
oritize relevant information and places a strain on the organisation of information
processing (Vedechkina, Borgonovi, 2021; Nustad, Abrahamsson, 2026).

DISCUSSION

The available findings suggest that digital sensory overload has a significant im-
pact on children’s information-processing abilities. Correlations are particularly ev-
ident in the areas of attention, perceptual processing and executive control. Overall,
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the studies indicate that children in digital environments are more strongly oriented
towards conspicuous and immediate stimuli, whilst controlled, goal-directed pro-
cessing is impaired.

HI can thus be largely confirmed on the basis of a predominantly supportive,
albeit not entirely consistent, body of evidence, particularly with regard to attention
and visual perception. H2 is supported somewhat more clearly, especially in the
areas of executive control, information selection and organized information pro-
cessing.

At the same time, the findings show that digital media should not be viewed as
inherently negative. Rather, it is the content, structure and context of use that are
decisive. Whilst passive, excessive and developmentally inappropriate use is more
frequently associated with adverse cognitive and attention-related outcomes, inter-
active, educational and socially embedded forms of use point to more nuanced and,
in some cases, more favorable associations (Arabiat et al., 2023; Bal et al., 2024;
Mallawaarachchi et al., 2024; Zosh et al., 2023). It should be noted, however, that a
large proportion of the existing evidence is based on observational, cross-sectional
and longitudinal studies. It is therefore difficult to draw causal conclusions. Further-
more, differences in the operationalisation of screen time, media content and out-
come measures make it difficult to compare the studies. The results should therefore
be interpreted with caution and highlight the need for more methodologically con-
sistent longitudinal and experimental studies.

CONCLUSION

Digital sensory overload appears to be a relevant, context-dependent factor
associated with attention, perception, and structured information processing in
childhood. Rapid, intensive, and unsupervized media use, as well as passive and
poorly structured formats, appear to be particularly problematic (Bal et al., 2024;
Mallawaarachchi et al., 2024; Massaroni et al., 2023). The findings show that the
effects of digital media depend largely on content, stimulus structure, context of use,
and developmental appropriateness. Under favorable conditions, interactive and
age-appropriate content can also be associated with positive cognitive outcomes
(Arabiat et al., 2023). This highlights the need for both research and practice to take
a nuanced approach to assessing children’s use of digital media and to place greater
emphasis on developing high-quality, child-friendly content.
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BAMSIHUETO HA IPEHACUITAHETO C AUTUTAAHU CTUMYAU
BBPXY BHUMAHUETO, Bb3IIPUSITUETO U OBPABOTKATA
HA NTHO®OPMAIINSA ITPU AEITATA

Pestome: Auzumarnume meduu 8ce nogeue usrdzam deyama Ha 6sp30 NPoMeHIUU ce
BU3YAAHU U CAYXO08U CHIUMYAU, KAKMO U HA 20ASMA KOHYEHMPAYUs om uHGopmayus,
docmwnna ednospemenno. Ha mosu ¢on nacmosuyomo npoyusame usciedsa 0o Kakea
cmenen QUZUMAAHOMO CEH30PHO NPEMOBAPBAHE BAUSE BBPXY KOHMPOAA HA BHUMAHUE-
M0, 3PUMEAHOMO U CAYX080MO 8B3NpUSMUE, KAKMO U 85pxY nodbopa, obpabomkama
u opzanusuparemo Ha undopmayusma é demcka ew3pacm. Ocsen mMosa mo npoy4-
84 0aAu CUAHO CPUMYAUpAWjUME YuPposu cpedu OAAZONPUIMCMBAM CUMYAUPAHO
opuenmuparume npoyecu om 0oLy HA20pe, KAMO eOHOBPEMEHHO C MOBA NOCMABIM
1n0-20AeMU USUCKBAHUS KBM KOHMPOAUPAHUIME, YeAeHACOHeHU NPoYyect om zope Hado-
4y. IIpoyusaremo ce 0cHO8ABA HA CPYKMYPUPAHO NPOYHBAHE HA AUMEPAMYPAMa 8
6asume dannu PubMed, Web of Science u PsycINFO. Bxatouenu ca peyeHsupanu ny6-
AUKAYUU HA HEMCKU U aHeAUTicKY e3uk, u3dadenu om 2021 2. nacam. Anaiuzsm obxea-
WA CUCMemMamu4Hu npezAeou U AUMepamypHu npezaeou, KaKmo u excnepumenmaii,
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HANPeMHU U NPOCAEOSBALU NPOYHBAHUS C yuacmuemo Ha u3sadku om deya. Obujo 14
npoyusanus 6sxa 0bedureHu 8 MAMPUYA HA NPOYHBAHUSIMA U OYeHEHIU N0 OMHOUIEHIE
HA BHUMAHUEMO, BB3NPUIMUEINO, USNBAHUMEAHUS KOHMPOA, CeH30pHama obpabomka
U K0ZHUMUBHOMO npemosapsare. Pesyamamume noxaszeam, we unmen3usHomo u ceo-
60010 cmpyKkmypupano usno3eane Ha duzumarume meduu moxe 0a 6soe c6BP3AHO C
NoBULEHA PA3CESHOCHT, NPOOAEMU C BHUMAHUEMO U N0-20AIMA 00pabomika Ha cmumy-
AL, KOUMO He ca cévp3anu ¢ mexywama 3adaua. Oceer mosa uma danHu 3a HapyuieHus
8 UBNBAHUMEAHUS KOHMPOA U 3ampyOHeHuUs npu yeAeHacoueHus. nodbop u opaaHusu-
pamnama obpabomka Ha adexsamna undopmayus. Omoesnu npoyH8anus couam coujo
MaKa npomMeHu 6 CAYX08AMA U 3PUMeAHAMA NepyentmueHa obpabomxa, KaKmo u Hee-
pobuoroeunnu koperayuu. Kamo ysio pesysmamume couam, ue cpedume ¢ Ouzumartu
CIUMyAU mozam 0a ycuAsam npoyecume ,,0m 00Ay Haz2ope”, KAMO CouUjeBpeMenHO Ha-
moeapeam nosexe npoyecume ,,0m 20pe HA00Ay", Kamo uHXUOUpaHe, YCMOTHUBO BHU-
Manue u yerenacoyer nod6op na undopmayus. Pesyrmamume obaue e ca edHo3HauHu.
E¢exmume 3asucsm 0o 20A9ma cmenen om cu0bpianueno, Cmpykmypama Ha cmu-
MyAume, npodBANCUMEAHOCIMG HA Ynompebama, emana Ha pas3sumue Ha 0ermemo u
Konmexcma Ha ynompeba. ITacusHume, npexomepHume u Henodxo0suyu 3a 6s3pacmma
Popmu Ha ynompeba no-4ecmo ce c6pP368aMm ¢ HebAAONPUIMHU nOCAeOUYU, DOKAMO UH-
mepakmusHume, 100xX005uyu 3a 8p3pacmma y nOOKpensHU om coyuasnama cpeda deii-
Hocmu u3uckeam no-wioaucupana oyerka. Tsil kamo zoasma wacm om nposedenume
doceza u3cAed8anus ce 0CH08ABA HA HAOAOOAMeEAHYU NPOYHBAHUS, NPUHUHHO-CAEOCTBe-
HU 3aKAIOHEHUS MO2am 0a ce npassm camo 6 ozpanuena cmener. Caedosamerro duzu-
MAAHOMO CEH30PHO Npemosapsare mpsbea da ce paszAexda Kamo 3HA4UM, HO 3ABUCUM
om Konmekcma $akmop, sAusews 6spxy obpabomiama na unpopmayus npu deyama.
Kawuoeu dymu: duzumairnu meduu; sHumanue; ss3npusmue; obpabomia na uHgop-
MAYUs; KOZHUMUBHO NPemosapsare

Rolian Amin-Othman, PhD Student

Scientific Advisor: Assoc. Prof. Sasho Wodenicharsky, PhD
University of Library Studies and Information Technologies
Sofia, Bulgaria

E-mail: nnnhhha@hotmail.de

526



