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Abstract

Background: Everyday digital technologies such as social media, gaming, and internet use are deeply integrated into the lives of
children, adolescents, and young adults. While these platforms can foster connection, learning, and entertainment, concerns have
grown about their potential to influence mental, physical, and social well-being. Research on this topic has expanded rapidly over
the past decade, yet much of it remains cross-sectional, limiting insights into long-term outcomes. Longitudinal studies are
essential to capture evolving patterns of digital engagement, identify causal relationships, and guide effective policies and
interventions that support youth in navigating digital environments. In particular, evidence is needed to distinguish between
beneficial and harmful forms of digital engagement, such as socia connection versus problematic use, and to understand how
these impacts differ across diverse populations and contexts. The COVID-19 pandemic further accelerated young people’s
technology use, underscoring the urgency of examining both risks and opportunities. This review therefore synthesizes
longitudinal research to map trends, identify knowledge gaps, and inform future directions.

Objective: To identify longitudinal studies examining the impacts of everyday digital technologies, such as social media,
gaming, and Internet use, on the health and well-being of youth (725 years). This review categorizes key trends, geographical
representation, and research gaps across six thematic aress.

Methods: A systematic search of PubMed, Embase, and PsycArticles (2014-2024). Data extraction covered demographics,
digital technology categories, and health outcomes. Studies were grouped into six key themes: social media use and mental
health; digital addiction and behavioral outcomes; physical activity and digital technology; digital health interventions and
cognitive development; parental influence and digital technology; digital well-being and risk behaviors.

Results: Of the 456 studies identified, 267 were longitudinal studies relevant to our research aims. Internet use (201 studies),
social media (140 studies), and gaming (83 studies) dominated the themes. Mental health was the most frequently assessed
outcome, with a focus on anxiety and depression. Geographicaly, 15% of studies originated from low- and middle-income
countries, with the majority from high-income settings such asthe U.S. (76 studies) and Australia (15 studies). Nearly half (49%)
were published post-2020, reflecting heightened interest during the COVID-19 pandemic.

Conclusions; Existing longitudinal research highlights diverse impacts of everyday digital technology use on youth well-being,
with a notable focus on mental health outcomes. However, gaps exist in exploring long-term physical health and educational
impacts of digital technologies, as well as equity-focused research. Findings of this study emphasize the need for further
longitudinal research, particularly in low-income countries. Policies and interventions are also required to address risks and
benefits of digital technologies among underrepresented youth populations.
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Abstract
Background:

Everyday digital technologies such as social media, gaming, and internet use are deeply integrated
into the lives of children, adolescents, and young adults. While these platforms can foster connection,
learning, and entertainment, concerns have grown about their potential to influence mental, physical,
and social well-being. Research on this topic has expanded rapidly over the past decade, yet much of
it remains cross-sectional, limiting insights into long-term outcomes. Longitudinal studies are
essential to capture evolving patterns of digital engagement, identify causal relationships, and guide
effective policies and interventions that support youth in navigating digital environments. In
particular, evidence is needed to distinguish between beneficial and harmful forms of digital
engagement, such as social connection versus problematic use, and to understand how these impacts
differ across diverse populations and contexts. The COVID-19 pandemic further accelerated young
people’s technology use, underscoring the urgency of examining both risks and opportunities. This
review therefore synthesizes longitudinal research to map trends, identify knowledge gaps, and
inform future directions.

Objectives:

To identify longitudinal studies examining the impacts of everyday digital
technologies, such as social media, gaming, and Internet use, on the health and
well-being of youth (=25 years). This review categorizes key trends,
geographical representation, and research gaps across six thematic areas.

Methods:

A systematic search of PubMed, Embase, and PsycArticles (2014-2024). Data extraction covered
demographics, digital technology categories, and health outcomes. Studies were grouped into six key
themes: social media use and mental health; digital addiction and behavioral outcomes; physical
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activity and digital technology; digital health interventions and cognitive development; parental
influence and digital technology; digital well-being and risk behaviors.

Results:

Of the 456 studies identified, 267 were longitudinal studies relevant to our research aims. Internet
use (201 studies), social media (140 studies), and gaming (83 studies) dominated the themes. Mental
health was the most frequently assessed outcome, with a focus on anxiety and depression.
Geographically, 15% of studies originated from low- and middle-income countries, with the majority
from high-income settings such as the U.S. (76 studies) and Australia (15 studies). Nearly half (49%)
were published post-2020, reflecting heightened interest during the COVID-19 pandemic.

Conclusions:

Existing longitudinal research highlights diverse impacts of everyday digital technology use on youth
well-being, with a notable focus on mental health outcomes. However, gaps exist in exploring long-
term physical health and educational impacts of digital technologies, as well as equity-focused
research. Findings of this study emphasize the need for further longitudinal research, particularly in
low-income countries. Policies and interventions are also required to address risks and benefits of
digital technologies among underrepresented youth populations.

Keywords

digital technologies, digital health interventions, youth health, adolescent health, longitudinal
studies, scoping review

Introduction

The rapid expansion of digital technologies has profoundly shaped young people’s lives,
introducing both opportunities and risks for their health and well-being [1]. Researchers,
policymakers, and educators continue to grapple with understanding its effects on youth health,
development, and education [2]. Longitudinal studies like Young Lives provide critical insights
into how digital access, skills, and youth outcomes evolve over time, particularly in low- and
middle-income countries (LMICs). Their findings underscore the importance of digital literacy
and equitable access, highlighting how digital inclusion—or lack thereof—affects health and
educational disparities [3]. Similarly, the Global Kids Online initiative explores how children’s
digital engagement influences their social, emotional, and cognitive development, emphasizing
how unequal access to technology can deepen existing inequalities [4].

The Health Behaviour in School-aged Children (HBSC) study has also been instrumental in
tracking the impact of digital technologies on youth well-being. By examining digital device usage
and its correlation with mental and physical health, HBSC data reveal growing concerns over
social media’s influence on mental health, particularly in the wake of COVID-19, when digital
communication became a crucial social lifeline [5]. These studies collectively illustrate the
multifaceted relationship between digital engagement and youth outcomes, reinforcing the need
for continued research to address the evolving challenges and opportunities presented by digital
technologies.

Whilst long-term research projects such as Young Lives, Global Kids Online and HBSC offer
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important insights into how young people’s use of digital technologies is evolving, significant
evidence gaps exist regarding the long-term effects of digital technology use on different aspects
of young people’s health and well-being. In 2021, a joint commission of The Lancet and Financial
Times called for more longitudinal studies to be conducted with young people, particularly in
LMICs to understand the impact of different digital determinants of young people’s health. [6]

Objectives

This paper aims to identify and synthesize existing longitudinal studies on the relationship
between digital technologies and the health and well-being of young people under the age of 25.
Specifically, it will explore young people’s everyday use of digital technologies, including the
Internet, social media, and online gaming, to understand how these technologies influence their
health outcomes. This research will contribute to a comprehensive understanding of how digital
engagement impacts youth well-being and identify potential interventions to address associated
risks. Ultimately, the findings will inform future research agendas and policy development aimed
at optimizing the role of digital technologies in young people’s lives.

Methods
Search Strategy

A comprehensive literature search was conducted in PubMed, Embase, and PsycArticles to
identify relevant studies published between 2014 and 2024. Search strategies were developed
using the PICOT framework (Table 1). Keywords related to the specified population and
technologies were used to refine searches across databases. Boolean operators were employed to
combine terms such as “youth,” “adolescent,” “digital technology,” and “longitudinal study” to
target relevant research (See Appendix).

We selected PubMed, Embase, and PsycArticles for their comprehensive coverage of biomedical,
psychological, and public health literature relevant to digital technology and youth health. While
this targeted approach may have excluded some relevant studies from other databases, it was
guided by resource constraints and the need for methodological rigor. This limitation is
acknowledged in line with best-practice guidance for scoping reviews.

Table 1. PICOT framework applied to search strategy

Question Keywords

P (Patient/Population) | Youth, adolescent, child,
childhood

I (Intervention) Digital technology, social
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media, video games, Internet
use
C (Comparator) Not applicable for this study
O (Outcomes) Not applicable for this study
T (Timing) 2014-2014

Study Screening

A total of 456 studies were initially identified in the screening process. After applying the
inclusion and exclusion criteria detailed below, 267 studies were deemed relevant to the research
question, focusing on longitudinal studies that examine the impact of digital technologies on youth
well-being (Figure 1). The remaining 189 studies were excluded due to irrelevance, as they did not
meet the criteria for addressing digital technologies or youth well-being outcomes in a longitudinal
framework. This rigorous screening process ensured that only studies directly aligned with the
research objectives were included for synthesis and analysis.

<Insert Figure 1>

Inclusion Criteria

1) Study design: Only longitudinal studies were included, ensuring the research assessed
the impact of digital technologies over time.

2) Population: Studies focused on young people under the age of 25, as the research
aimed to understand the digital engagement and well-being of youth.

3) Interventions: Studies that examine digital technologies or digital engagement
(including Internet use, social media, or online gaming) as the primary exposure or
variable.

4) Outcomes: Studies assessing health and well-being outcomes, such as mental health
(e.g., anxiety, depression), physical health, or social well-being, were included.

5) Language: Only studies published in English were considered for inclusion.

6) Publication status: Peer-reviewed articles, including those published in journals or
conference proceedings, were included.

Exclusion Criteria

1) Study design: Cross-sectional studies and those without a longitudinal follow-up period
were excluded. Lab-based experimental studies, which typically involve artificial or highly
controlled exposures to digital technologies, were also excluded from this review. We
aimed to synthesize evidence from longitudinal and real-world intervention studies that
more accurately reflect the everyday experiences and health outcomes of young people
using digital technologies.
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2) Population: Studies focused on populations outside of youth (e.g., adults, elderly) or
studies that did not focus on individuals under the age of 25 were excluded.

3) Interventions: Studies that did not involve digital technologies (e.g., face-to-face
interventions or non-digital therapies) were excluded.

4) Outcomes: Studies that did not assess health and well-being outcomes related to digital
engagement (e.g., those focused solely on academic achievement or other unrelated
outcomes) were excluded.

5) Language: Studies not published in English were excluded to ensure consistency in
data analysis and interpretation.

6) Publication status: Non-peer-reviewed articles, grey literature, and unpublished works
were excluded to maintain the rigor and reliability of the included studies.

Data Extraction

For each study, we extracted key data to organize and analyze the findings effectively. The
following variables were recorded:

1) Title: The full title of the study for accurate identification.
2) Abstract: A summary outlining the study's aims, methods, and results.
3) Journal: The journal in which the study was published.

4) Volume, issue, pages: Journal volume, issue number, and page range for citation
purposes.

5) Authors: The research team behind the study.
6) DOI: The Digital Object Identifier (DOI) for easy access to study.
7) Theme: The main research focus (e.g., Social Media, Video Games, Mobile Applications).

8) Sub-theme: A more specific focus within the theme (e.g., for social media: “Impact on
Mental Health”).

9) Age group: The age category of the participants (e.g., child, adolescent, young adult).
10) Study type: The design of the study (e.g., longitudinal, cross-sectional).

11) Outcome type: The health or well-being outcome being assessed (e.g., mental health,
cognitive development).

12) Gender: The gender breakdown of the study population (e.g., male, female, mixed).
13) Geographical focus: The region or country where the study took place.
14) Study name: The official name of the study, if available.

15) Leading institution: The institution responsible for the research.
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Themes Identified
Six key themes were assigned to the studies based on their content and focus:

1) Social media use and mental health: Studies exploring the relationship between social
media engagement and various mental health outcomes, including anxiety, depression,
and social well-being.

2) Digital addiction and behavioral outcomes: Research investigating the addictive
potential of digital technologies and their effects on behavior, such as compulsive use of
social media or video games.

3) Physical activity and digital technology: Studies examining the interaction between
physical activity levels and digital technology use, including how digital technologies may
influence exercise behaviors.

4) Digital health technologies and cognitive development: Research focused on the use of
digital tools, such as mobile apps and telemedicine, to enhance cognitive development
and support educational outcomes in young people.

5) Parental influence and digital technology: Studies exploring the role of parents in
shaping their children’s use of digital technologies, including the impact of parental
guidance on digital behaviors.

6) Digital well-being and risk behaviors: Research addressing how digital technology
impacts risk behaviors such as substance abuse, risky sexual behavior, and online safety
concerns.

Results

The scoping review encompassed a total of 267 studies, which provided insight into various
aspects of digital technology use and its impact on the health and well-being of young people over
time. Internet use (201 studies), social media (140 studies), and gaming (83 studies) dominated the
themes. Mental health was the most frequently assessed outcome, with a focus on anxiety and
depression. Geographically, 15% of studies originated from low- and middle-income countries,
with the majority from high-income settings such as the U.S. (76 studies) and Australia (15
studies) (Figure 2). Nearly half (49%) were published post-2020, reflecting heightened interest
during the COVID-19 pandemic.

<Insert Figure 2>

The analysis of these studies revealed six key themes: social media use and mental health; digital
addiction and behavioral outcomes; physical activity and digital technology; digital health
technologies and cognitive development; parental influence and digital technology; and digital
well-being and risk factors. Each theme highlights important findings related to the impact of
digital technologies on health outcomes for youth.

The distribution of studies across the six thematic categories is presented in Figure 3. This
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visualization highlights the predominance of research on digital addiction and mental health
outcomes compared to a relative scarcity of studies on physical health and educational impacts.

<Insert Figure 3>

Theme 1: Social Media Use and Mental Health

It is crucial here to distinguish between intensive and problematic social media use among
adolescents. Intensive use, defined as high frequency or duration of engagement, was not
consistently associated with adverse mental health outcomes, with several studies reporting no
significant correlation between frequency of social media use and measures such as depression,
anxiety, or stress [7], [8]. In contrast, problematic social media use—characterized by addiction-
like symptoms such as compulsive engagement, withdrawal, and loss of control—was moderately
and consistently linked to increased symptoms of depression, anxiety, stress, and loneliness [7],
[9]. For example, meta-analytic and longitudinal studies report that increases in problematic social
media use are significantly associated with heightened depressive symptoms and loneliness over
time, while intensive use alone does not show these associations [8], [10]. These findings
underscore the importance of differentiating between patterns of social media engagement, as
problematic use appears to pose a greater risk to adolescent mental health than high-frequency use
alone.

A total of 69 studies focused on the effects of social media on adolescent mental health. Of these,
45 studies examined depression and anxiety, showing a strong association between increased
social media use and negative mental health outcomes, particularly depression and anxiety. Six
studies explored the influence of social media on self-esteem and body image, indicating that
social media can exacerbate body dissatisfaction, especially among adolescent girls [11], [12],
[13], [14], [15], [16]. Nine studies addressed the issue of cyberbullying, which was found to
significantly affect mental health, with higher risks of depression, anxiety, and suicidal ideation
[17], [18], [19], [20], [21], [22], [23], [24], [25]. Nine studies also highlighted positive aspects of
social media use, such as online support groups and mental health resources [26], [27], [28], [29],
[30], [31], [32], [33], [34]. Overall, the studies suggest that social media use has a complex,
bidirectional relationship with mental health, with both positive and negative outcomes.

Theme 2: Digital Addiction and Behavioral Outcomes

This review incorporated 102 studies on the impact of digital addiction. The majority of the
studies (56 observational) demonstrated the link between excessive digital technology use,
particularly Internet and gaming addiction, and behavioral issues like anxiety, depression, and
poor social functioning. Notably, Internet addiction (39 studies) and gaming addiction (38 studies)
were strongly correlated with poor mental health and academic performance, while smartphone
dependency (four studies) and behavioral disorders (20 studies) further exacerbated existing
mental health issues [35], [36], [37], [38], [39], [40], [41]. Among 36 intervention studies, 54%
reported positive outcomes in terms of digital addiction treatment and management. However, a
significant portion of studies revealed harmful effects of excessive digital use which included
disrupted sleep, increased mental health symptoms, and social isolation. Longitudinal research
emphasized the long-term psychological consequences, such as increased depression and anxiety,
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associated with digital addiction [42], [43], [44].
Theme 3: Physical Activity and Digital Technology

A total of 18 studies were analyzed under this theme, focusing on the relationship between digital
technology and physical activity Fitness apps and activity trackers (two studies) focus on inspiring
youth to increase physical activity levels, while research on sedentary lifestyle and screen time (13
studies) examines how prolonged screen use contributes to sedentary behaviors and negatively
impacts physical activity, and studies on digital gamification of exercise (three studies) explore the
effectiveness of gamified platforms, such as Pokémon Go, in motivating physical activity.
However, studies also pointed to the negative effects of excessive screen time, which were
associated with sedentary lifestyles and increased risk of obesity, particularly among girls. A
bidirectional relationship was observed, with excessive screen time negatively impacting physical
activity, while physical inactivity also exacerbated screen time use [45], [46]. Future research
should focus on long-term interventions targeting both physical and mental health.

Theme 4: Digital Health Technologies and Cognitive Development

Thirty-three studies focused on the impact of digital technologies on cognitive development, with
ten studies examining mobile health apps, two studies exploring telemedicine for cognitive
disorders, and three studies investigating e-learning tools. The studies generally indicated positive
effects of digital health technologies on cognitive and behavioral outcomes, including attention
improvement and executive function through exergames and mobile applications [47], [48], [49],
[50], [51], [52], [53], [54], [55], [56], [57], [58], [59]. However, concerns regarding the long-term
effectiveness of these technologies were prevalent, with many showing only short-term
improvements or mixed results in sustained behavior change. Excessive screen time was linked to
impaired cognitive development in children and adolescents, highlighting the need for balanced
digital engagement.

Theme 5: Parental Influence and Digital Technology

Eleven studies analyzed parental influence on children's digital behaviors and online safety. The
studies revealed that parental monitoring and control of screen time positively influenced youth
behavior, with several studies showing improved outcomes in mental health and behavioral issues.
However, some studies highlighted the challenges of treatment adherence and the need for
refinement in interventions aimed at parental involvement. Parental education about digital
literacy and online safety was also shown to have a beneficial impact, although the effects were
small and varied depending on the type of screen activity [59], [60], [60], [61], [62], [63]. Future
research should refine interventions to better support family dynamics and address treatment
attrition.

Theme 6: Digital Well-being and Risk Factors

This theme covered 34 studies on risky digital behaviors and their impact on substance abuse,
aggression, and other risky offline behaviors. Studies indicated that increased social media
exposure and engagement in online activities such as cyberbullying, sexting, and online grooming
correlated with higher risks of substance abuse and aggressive behaviors [64], [65]. Furthermore,
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substance abuse was found to be linked to digital media use, particularly in adolescents, with
frequent social media users reporting higher rates of alcohol, tobacco, and drug use compared to
their peers [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76], [77], [78], [79]. The studies
underlined the need for better regulation and monitoring of digital content to mitigate these risks
[80]. Studies suggested that early media exposure could influence long-term risky behaviors, and
intervention strategies focusing on media literacy and parental monitoring were highlighted as
effective approaches [81], [82], [83].

Overall, the findings from these six themes underscore the complexity of digital technology's
influence on youth health, with both positive and negative outcomes depending on usage patterns
and the context of engagement.

Conclusions

The rapid rise of digital technologies has reshaped young people’s lives, offering both
opportunities and risks. Most longitudinal studies focused on three aspects of technology use:
Internet browsing (201), social media (140), and gaming (83). Digital addiction and mental health,
particularly anxiety and depression, were the dominant health outcomes studied. Social media use
was linked to increased loneliness and distress, especially during the COVID-19 pandemic.
Research remains concentrated in high-income countries, with limited studies (15%) from low-
and middle-income regions, where digital engagement is shaped by unique socio-economic and
cultural factors. Expanding research in these settings is crucial to understanding disparities in
access and digital literacy. Findings from initiatives like Young Lives and Global Kids Online
highlight that digital inclusion significantly influences youth outcomes, underscoring the need for
equitable access and digital literacy to maximize benefits while mitigating risks.

Our analysis reveals a marked increase in publications addressing digital technology and youth
health since 2020. Most studies focus on mental health, particularly the effects of social media use,
while fewer, address physical health, educational outcomes, or equity considerations. Notably,
there is a paucity of research from low- and middle-income countries and limited longitudinal
evidence on the long-term impacts of digital technology use. These gaps underscore the need for
future research in underrepresented areas and populations. Additionally, the diversity of study
designs reflects the evolving nature of this field, with a trend toward more sophisticated
methodologies in recent years.

Strengths and Limitations

This study's strength lies in its broad scope, synthesizing global longitudinal research to provide a
comprehensive view of digital engagement's impact on youth well-being. However, a key
limitation is the geographical imbalance, with most studies from high-income countries, and only
studies published in English, potentially skewing the global perspective. Additionally, the rapid
evolution of digital technologies presents a challenge, as the health impacts of emerging platforms
and trends may not yet be reflected in existing research.

Directions for Future Research
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The findings from this study reinforce the call from the Lancet and Financial Times commission
for more longitudinal research on the digital determinants of young people’s health and well-
being. Future longitudinal research should examine the long-term effects of digital engagement on
different dimensions of youth physical health, mental health and well-being, including emerging
technologies like virtual reality and Al. Important objectives of these studies should be to increase
our collective understanding which features of digital technologies and platforms are most likely
to promote or undermine health outcomes and why some young people are more vulnerable to the
negative impacts of digital technology use than others. Greater effort is needed to generate
evidence from low- and middle-income countries to understand how socio-cultural and economic
contexts shape the impacts of technology use. Additionally, studies should examine the role of
digital literacy in mitigating risks and tailoring interventions to diverse populations. Exploring
digital interventions—such as literacy programs, online support communities, and mental health
resources—will be essential in maximizing benefits while minimizing risks, ultimately fostering
youth resilience and well-being.
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Figure 1. Screening process
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Figure 2. Geographical scope of studies included
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Appendix

Search strategies

1. PsycArticles: Abstract: youth OR Abstract: or OR Abstract: adolescent OR Abstract: or OR
Abstract: childhood OR Abstract: or OR Abstract: child AND Title: digital OR Title: technology
OR Title: or OR Title: social OR Title: media OR Title: or OR Title: video OR Title: game AND
Title: "longitudinal study " AND Year: 2014 To 2024

2. EMBASE: (“young adult”/exp OR “young adult” OR “child”/exp OR “child” OR
“adolescent”/exp OR adolescent” OR “childhood”/exp OR “childhood”) AND (“Internet use”:ab,ti
OR “video game”:ab,ti OR “digital technology”:ab,ti OR “Internet”:ab,ti OR “social media”:ab,ti
OR “video games”:ab,ti) AND “longitudinal study”:ab,ti

3. Pubmed: #1 ("Young Adult"[Mesh]) OR "Child"[Mesh] OR "Adolescent"[Mesh] OR "young"
[tiab] OR "childhood" [tiab] AND ((("Digital Technology"[Mesh]) OR "Internet Use"[Mesh]) OR
"Social Media"[Mesh]) OR "Video Games"[Mesh] OR "digital technology" [tiab] OR "Internet"
[tiab] OR "social media"[tiab] OR "video games"[tiab] OR "tiktok"[tiab] OR "instagram" [tiab]
OR "facebook" OR "youtube" AND "Longitudinal Studies" OR "longitudinal study"
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