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Abstract: 
Digital dementia, a concept introduced by neuroscientist Manfred Spitzer, describes the cognitive 
decline linked to the overuse of smart gadgets like smartphones, tablets, and computers. This phenom-
enon is characterized by reduced memory, attention, and problem-solving abilities, especially among 
younger individuals. While not a formal medical diagnosis, digital dementia highlights the broader 
concern about the neurological impact of excessive reliance on technology. The “external memory” 
function of smart devices reduces the brain’s cognitive workload, freeing mental capacity for other 
tasks. However, this also limits the brain’s natural “mental exercise,” which is essential for maintaining 
cognitive health. Studies indicate that frequent reliance on digital devices for memory-related tasks 
impairs users’ ability to recall information independently. Cognitive offloading has been linked to 
“mental atrophy,” akin to muscle weakening from inactivity. Adolescents and children are especially 
vulnerable due to the plasticity of their developing brains. Excessive screen use among youth is as-
sociated with poor memory, fragmented attention, and disrupted sleep due to blue light exposure, all 
of which hinder cognitive development. Research highlights three primary pathways through which 
smart gadget usage impacts cognitive health: neurological changes, behavioral reinforcement, and 
emotional well-being. MRI studies reveal that heavy users of smartphones show reduced grey matter 
density in the prefrontal cortex and hippocampus, regions essential for decision-making and memory. 
Habitual use of digital devices fosters reliance on convenience, displacing cognitive challenges essential 
for mental resilience. Additionally, prolonged gadget use is linked to higher levels of stress and anxiety, 
which negatively affect memory consolidation. The situation in Croatia reflects broader European 
trends, with the COVID-19 pandemic amplifying screen usage among youth due to remote learning 
and restricted social activities. This shift has heightened concerns about cognitive health, social devel-
opment, and mental well-being. Mitigation strategies emphasize mindful technology use, cognitive 
training exercises, and physical activity. Encouraging device-free periods, cognitive exercises, and physi-
cal activities like walking or swimming can promote neurogenesis, enhance hippocampal function, and 
strengthen memory. These preventive measures aim to counterbalance the cognitive decline associated 
with gadget overuse. In conclusion, while smart gadgets have improved daily convenience, their pro-
longed use poses significant risks to cognitive health. Addressing digital dementia requires a balanced 
approach that fosters mindful usage, cognitive engagement, and physical activity, particularly among 
youth. Proactive measures can help preserve cognitive health and reduce the long-term risks posed by 
digital overdependence.
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portunities for mental exercise, which is crucial for maintaining 
cognitive health. This dependence is particularly concerning for 
younger individuals whose brains are still developing.

The Link Between Smart Gadgets and Memory 
Loss
Smart gadgets store vast amounts of information, eliminating the 
need for users to memorize. For example, GPS apps reduce the 
need to remember routes, while contact lists mean fewer people 
remember phone numbers. A study published in Memory & 
Cognition found that individuals who frequently used digital 
devices for memory tasks showed weaker recall of those tasks 
when required to remember manually1. This suggests a direct 
trade-off between technology use and memory reliance. Cogni-

Sažetak: 
Digitalna demencija i kognitivni pad u eri pametnih naprava
Digitalna demencija, koncept koji je predstavio neuroznanstvenik Manfred Spitzer, opisuje kognitivni 
pad povezan s pretjeranom upotrebom pametnih naprava poput pametnih telefona, tableta i računala. 
Ovu pojavu karakterizira smanjeno pamćenje, pažnja i sposobnost rješavanja problema, osobito kod 
mlađih osoba. Iako nije službena medicinska dijagnoza, digitalna demencija naglašava širu zabrinutost 
o neurološkom učinku pretjeranog oslanjanja na tehnologiju. Funkcija “vanjske memorije” pamet-
nih uređaja smanjuje kognitivno opterećenje mozga, oslobađajući mentalnu sposobnost za druge 
zadatke. Međutim, to također ograničava prirodnu “mentalnu vježbu” mozga, koja je neophodna za 
održavanje kognitivnog zdravlja. Studije pokazuju da često oslanjanje na digitalne uređaje za zadatke 
povezane s memorijom smanjuje sposobnost korisnika da se samostalno prisjete informacija. Kogni-
tivno rasterećenje povezano je s “mentalnom atrofijom”, sličnom slabljenju mišića uslijed neaktivnosti. 
Adolescenti i djeca posebno su ranjivi zbog plastičnosti svojih mozgova u razvoju. Pretjerano korištenje 
ekrana među mladima povezuje se sa slabim pamćenjem, fragmentiranom pažnjom i poremećenim 
snom zbog izlaganja plavom svjetlu, a sve to koči kognitivni razvoj. U preglednom radu ističemo tri 
primarna puta putem kojih korištenje pametnih gadgeta utječe na kognitivno zdravlje: neurološke 
promjene, jačanje ponašanja i emocionalno blagostanje. MRI studije otkrivaju da veliki korisnici 
pametnih telefona pokazuju smanjenu gustoću sive tvari u prefrontalnom korteksu i hipokampusu, 
regijama bitnim za donošenje odluka i pamćenje. Uobičajena uporaba digitalnih uređaja potiče 
oslanjanje na praktičnost, istiskujući kognitivne izazove ključne za mentalnu otpornost. Osim toga, 
dugotrajna uporaba gadgeta povezana je s višim razinama stresa i tjeskobe, što negativno utječe na 
konsolidaciju pamćenja. Situacija u Hrvatskoj odražava šire europske trendove, pri čemu je pan-
demija COVID-19 povećala korištenje zaslona među mladima zbog učenja na daljinu i ograničenih 
društvenih aktivnosti. Ova promjena povećala je zabrinutost za kognitivno zdravlje, društveni razvoj 
i mentalnu dobrobit. Strategije ublažavanja naglašavaju pažljivo korištenje tehnologije, vježbe kog-
nitivnog treninga i tjelesnu aktivnost. Poticanje razdoblja bez uređaja, kognitivne vježbe i tjelesne 
aktivnosti poput hodanja ili plivanja mogu potaknuti neurogenezu, poboljšati funkciju hipokampusa 
i ojačati pamćenje. Ove preventivne mjere imaju za cilj uravnotežiti kognitivni pad povezan s prekom-
jernom upotrebom gadgeta. Zaključno, dok su pametni uređaji poboljšali svakodnevnu praktičnost, 
njihova produljena uporaba predstavlja značajan rizik za kognitivno zdravlje. Rješavanje digitalne 
demencije zahtijeva uravnotežen pristup koji potiče svjesno korištenje, kognitivni angažman i tjelesnu 
aktivnost, osobito među mladima. Proaktivne mjere mogu pomoći u očuvanju kognitivnog zdravlja i 
smanjiti dugoročne rizike uzrokovane pretjeranom digitalnom ovisnošću.

Ključne riječi: Kognitivni pad; Poremećaji pamćenja; vrijeme ekrana; Poremećaj korištenja 
tehnologije

Digital dementia refers to a decline in cognitive abilities, such 
as memory, attention, and critical thinking, often associated 
with the overuse of digital devices like smartphones, tablets, and 
computers. The term was first coined by neuroscientist Manfred 
Spitzer to describe the phenomenon where excessive reliance on 
technology for tasks like remembering phone numbers, naviga-
tion, and even everyday decisions may weaken cognitive func-
tion. While not a medically recognized disorder, digital dementia 
highlights a growing concern about the long-term effects of 
technology on brain health.

Studies reveal that digital devices act as “external memory,” of-
floading cognitive tasks from the brain to technology. While this 
can free up mental capacity for other tasks, it also reduces op-
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tive functions like memory, attention, and problem-solving ben-
efit from regular mental exercise. Over-reliance on gadgets can 
lead to “mental atrophy,” much like muscles weaken when not 
exercised. A 2021 study from Frontiers in Psychology indicated 
that students who used smartphones excessively scored lower on 
memory retention tests compared to those who used traditional 
study methods2. Continuous notifications, multitasking, and the 
instant gratification provided by digital devices promote frag-
mented attention. This impairs deep focus, essential for consoli-
dating information into long-term memory. Researchers from 
the University of California, Irvine, demonstrated that frequent 
digital interruptions could significantly disrupt working memory, 
impacting long-term learning outcomes.

Young People and the Risks of Digital 
Dementia
The effects of digital dementia are particularly alarming in young 
people. Adolescents and children are at a developmental stage 
where their neural pathways are highly plastic. Overuse of digital 
devices during this critical period may have long-lasting conse-
quences.
A study from the Journal of Pediatrics (2019) found that chil-
dren who spent more than two hours daily on screens performed 
worse on memory and language tests3,4. The findings align with 
concerns that excessive gadget use may hinder the development 
of critical cognitive skills. Young people often use their devices 
late into the night, exposing themselves to blue light, which 
suppresses melatonin production and disrupts sleep patterns. 
Poor sleep negatively affects memory consolidation, as the brain 
processes and stores information during deep sleep. Research 
published in Sleep Medicine Reviews (2020) linked increased 
screen time with shorter sleep duration and poorer memory in 
adolescents5.
Over-reliance on digital communication also limits opportunities 
for in-person social interactions, affecting the development of 
emotional intelligence and interpersonal skills. These are linked 
to cognitive flexibility and problem-solving abilities, critical for 
overall brain health6-10.

How Smart Gadget Use Causes Cognitive 
Decline
The pathways through which smart gadget use impacts memory 
and cognition are both direct and indirect:
1. Neurological Changes: Studies using MRI scans have shown 
that excessive screen time can lead to structural changes in the 
brain, particularly in areas like the prefrontal cortex, responsible 
for decision-making, and the hippocampus, critical for memory. 
For instance, a 2020 study in NeuroImage revealed reduced grey 
matter density in these regions among heavy smartphone users11.
2. Behavioral Patterns: The habitual use of gadgets fosters 
reliance on convenience over effort, reducing opportunities 

for cognitive challenges. This behavioral reinforcement loop 
discourages mental resilience, critical for memory retention and 
problem-solving.
3. Stress and Anxiety: Prolonged gadget use is associated with 
increased stress and anxiety levels, which negatively impact 
memory. Stress hormones like cortisol can interfere with the 
brain’s ability to encode and retrieve information. A 2019 study 
in Journal of Behavioral Addictions found that heavy smart-
phone users experienced higher stress levels, correlating with 
weaker memory performance12.

Time on screen among youngs in Croatia
Screen time among young people in Croatia reflects broader 
trends observed in Europe, with increasing concerns about its 
impact on mental health, social behaviors, and digital depend-
ence. Croatia has seen a rise in digital engagement, with young 
people extensively using devices for entertainment, socialization, 
and education. During the COVID-19 pandemic, screen time 
surged as schools adopted online learning, and social interactions 
shifted to digital platforms. Many adolescents reported increased 
stress, uncertainty, and changes in daily habits, compounded by 
extended hours on screens due to remote classes and restricted 
outdoor activities13-15.
The World Health Organization’s recent findings align with 
trends in Croatia, highlighting that around 11% of European 
adolescents exhibit problematic social media use, while 12% 
show signs of problematic gaming. Such behaviors can contrib-
ute to issues like anxiety, poor sleep, and decreased face-to-face 
interaction, potentially impacting young Croatians similarly. 
Croatia ranks high in digital skills among youth within the 
European Union. About 80% of young Croatians aged 16-24 
possess basic or advanced digital abilities, which support their 
capacity to adapt to digital environments. However, this also 
raises the question of whether high digital competency correlates 
with healthier screen usage or merely facilitates extended digital 
immersion16-20.

Mitigation and Prevention Strategies for 
Digital Overuse
The rise in excessive gadget use has raised concerns about its 
impact on cognitive health, memory, and overall well-being. 
However, strategies for mitigation and prevention can effec-
tively counter these effects. Here, we explore evidence-based 
approaches for healthier technology habits. Practicing mindful 
usage of technology encourages intentional and limited engage-
ment with gadgets. Techniques include turning off non-essential 
notifications, scheduling device-free periods, and setting screen 
time limits. These steps can help break the cycle of constant con-
nectivity, reducing cognitive overload. By fostering awareness of 
one’s digital habits, individuals can prioritize meaningful interac-
tions and focused tasks over passive scrolling. Such methods are 
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particularly beneficial in managing fragmented attention caused 
by multitasking on digital platforms. Engaging in cognitive ex-
ercises, popularly called ”Brain Fitness” programs that challenge 
memory and learning abilities helps offset the negative impact 
of gadget overuse. Activities such as solving puzzles, reading, or 
acquiring new skills stimulate brain activity and improve cogni-
tive performance. A 2021 study in Neuropsychologia highlighted 
that memory-intensive tasks significantly enhanced executive 
functions in individuals who had previously experienced exces-
sive screen use. These exercises promote neuroplasticity which is 
essential for sustaining memory and attention in a digital age21.
Physical exercise benefits cognitive health by increasing blood 
flow to the brain, which supports neurogenesis and enhances 
memory. A study form 2020 concluded that regular physical 
activity has significant positive effects on memory, attention, and 
executive functions, especially in young individuals22. Aerobic 
activities, such as walking, swimming, and cycling, have been 
shown to boost hippocampal function, the region responsible 
for memory processing. Encouraging youth to partake in regular 
physical activity can act as a counterbalance to the sedentary 
nature of prolonged gadget use, promoting better overall health 
and cognitive resilience.

To sum up, the harmful cognitive effects of excessive gadget use 
are not inevitable. By adopting mindful technology practices, 
engaging in cognitive exercises, encouraging parental and educa-
tional guidance, and promoting physical activity, individuals can 
build resilience against these effects. These strategies, grounded in 
scientific research, highlight the importance of balance and pro-
active habits in the digital era. Fostering healthier relationships 
with technology ensures that it serves as a tool for productivity 
and connection rather than a source of cognitive strain.

Conclusion
Digital dementia underscores the potential risks of excessive 
reliance on smart gadgets, especially among young people. While 
technology has undoubtedly improved our lives, its impact on 
memory and cognitive function warrants concern. Research 
highlights that externalizing memory tasks to devices, fragment-
ed attention, and sleep disruption are key contributors to this 
phenomenon. By fostering mindful usage, promoting cognitive 
and physical activities, and educating the younger generation 
about these risks, we can counteract the adverse effects of digital 
overdependence and maintain cognitive health in the digital age.
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