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A B S T R A C T

Violent radicalization of young people poses considerable risks to society, with notable concerns about the role 
that media exposure might play in this process. Despite young people's susceptibility to violent radicalization and 
their frequent online media use, previous reviews on these topics have not focused on this age group specifically. 
To increase understanding of the association between media exposure and violent radicalization in young people, 
a multilevel meta-analysis was conducted. In total, 31 studies were included, reporting on 29 independent 
samples (N = 52,772) yielding 230 effect sizes. A small overall effect of r = 0.12, indicated that media exposure 
was positively associated with violent radicalization in young people. The effect was stronger for vignettes/ 
behavioral assessment methods of media exposure, online media exposure, and exposure to extremist content. 
Future research would benefit from using more comprehensive measures of both media exposure and violent 
radicalization. In addition, designs that allow for stronger causal inference are needed to clarify the directionality 
of the main effect. Overall, the findings highlight the complex role of media exposure in violent radicalization 
and point to the importance of both individual and policy interventions to reduce young people's exposure to 
harmful media content.

1. The association between media exposure and violent 
radicalization of young people: a multilevel meta-analysis

Violent radicalization of young people represents a growing societal 
concern, with increasing focus on the role of media exposure in these 
processes (Akram & Nasar, 2023; Europol, 2023; Hossain, 2015). Both 
online and offline media can serve as platforms for sharing radicalizing 
content, with digital formats providing faster access to larger audiences. 
Young people might be especially vulnerable considering their high 
engagement with online media (Larson et al., 2019; Pandya & Lodha, 
2021), where they are frequently exposed to radicalizing content 
(Neumann & Rogers, 2007). For example, in a German study, over one-
third of adolescents indicated that they had been exposed to extremist 
content (Nienierza et al., 2021) and in a Canadian study, over two-thirds 
of adolescent reported similar experiences (Kerr et al., 2024). This 
suggests that exposure to radicalizing content is quite common among 
young people, which raises concerns about the effect of this exposure on 
attitudes and behaviors.

Previous reviews on this topic have found that media exposure was 
associated with violent radicalization, with the effect being especially

strong for extremist content, online media, and active exposure (Hassan 
et al., 2018; Wolfowicz et al., 2022). However, the association between 
media exposure and violent radicalization has not been summarized 
quantitatively in a meta-analysis among young people. Therefore, the 
first aim of this multilevel meta-analysis is to examine the association 
between media exposure and violent radicalization of young people. The 
second aim is to examine under what circumstances media exposure 
might be associated with violent radicalization of young people by 
conducting moderator analyses based on study, sample, violent radi-
calization, and media characteristics.

Media exposure is broadly defined in this study as all types of 
exposure (e.g., scrolling, watching, posting, or searching) to all kinds of 
content (e.g., extremist content or general content) on all media outlets 
(e.g., television, radio, or social media). Violent radicalization refers to a 
process whereby people increasingly justify the use of violence as a 
means to accomplish political or societal change (Doosje et al., 2016; 
Orsini, 2023). In this meta-analysis, violent radical attitudes, intentions, 
and behavior were included as outcomes (Emmelkamp et al., 2020; 
McCauley & Moskalenko, 2017).
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1.1. Previous reviews

Previous reviews on this topic without specific age restrictions have 
found an overall association between media exposure and violent radi-
calization. Specifically, Hassan et al. (2018) provided a broad narrative 
overview of the literature of qualitative and quantitative research on the 
role of the Internet and social media in violent radicalization. Their 
approach offers a valuable broader overview of the field through 
reviewing both quantitative and qualitative literature, but the review 

did not report a quantitative combined effect of media exposure across 
studies. A meta-analytic approach could address this gap by estimating a 
combined effect of media exposure on violent radicalization, while also 
assessing variability across samples and designs. Moreover, Hassan et al. 
(2018) focused exclusively on digital environments, leaving open 
questions about the potential role of traditional media exposure. 

Wolfowicz et al. (2022) recently estimated the impact of different 
media elements on violent radicalization in their systematic review and 
meta-analysis. Their review included any media-related factor, meaning 
media-sourced exposure or experiential indicator (e.g., also including 
cyberbullying victimhood and tech skills). Given the overlap in research 
focus on media and violent radicalization, some similarities with Wolf-
owicz et al. (2022) are expected. However, whereas their review 

included any media-related factors, the present study focuses specif-
ically on media exposure. Building on the work of Wolfowicz and col-
leagues, the current meta-analysis updated the evidence base including 
studies covering five years since they conducted their search, which is 
particularly relevant due to the rapidly developing nature of media and 
media research. Wolfowicz et al. (2022) also used a traditional meta-
analytic approach and covered a broad population without age re-
strictions. The current meta-analysis focused on young people, a de-
mographic not isolated in earlier systematic reviews on this topic, and 
used a multilevel meta-analytic approach.

1.2. Mechanisms linking media exposure to violent radicalization

Research on media has long examined associations between expo-
sure to media content and individuals' attitudes, beliefs, and behaviors. 
Earlier work in this area, based on cultivation theory, argued that 
frequent exposure to television could over time align viewers own 
opinions and perceptions with those represented on television (Gerbner 
& Gross, 1976). More recent research has extended these findings to 
online contexts and found that exposure to specific media content, such 
as hate speech, was associated with increased prejudice towards out-
groups (Soral et al., 2018), reduced perspective-taking (Pluta et al., 
2023), and more extreme political opinions (Bilewicz & Soral, 2020). 
Based on these findings, multiple pathways have been proposed to 
explain how media might be associated with attitudes, beliefs, and be-
haviors, including violent radicalization. These focus on the type of 
media content encountered, the characteristics of the type of media, and 
individuals' own media engagement.

1.2.1. Media content
Different types of media content can contribute to processes of vio-

lent radicalization in different ways. Extremist content refers to content 
that promotes extreme ideas that (violently) oppose fundamental norms 
and institutions in the cultural, political, or social context (Hassan et al., 
2018; Neumann & Rogers, 2007). Such content can take many forms, 
including hate speech, 'memes', reactions to social media posts, or 
conspiracy theories. Through its ideological message, extremist content 
may justify radical behavior and neutralize potential moral concerns 
about the use of violence, aligning with moral neutralization theories 
(Bandura et al., 1996; Sykes & Matza, 2018). Recent reviews found that 
the effect of media exposure on violent radicalization was stronger for 
extremist content than more general media content (Hassan et al., 2018; 
Wolfowicz et al., 2022). These findings highlight a pathway through 
which extremist media content might facilitate violent radicalization

(Conway, 2017; Gill et al., 2017; Wolfowicz et al., 2021).
Extremist content can include acts of violence, but this is not always 

the case. Related research on violent media and aggression, which has 
more often focused on fictional or non-ideological depictions of 
violence, found that violent video gameplay (Prescott et al., 2018), vi-
olent song lyrics (Barlett & Kjaervik, 2025), and exposure to violent 
online content (Martins & Weaver, 2019), were associated with 
aggressive behavior. Mechanisms such as desensitization to violence 
(Fanti et al., 2009), aligning with the General Aggression Model (Allen 
et al., 2018) have been proposed to explain these effects. Importantly, 
these mechanisms may apply not only to violent radicalization in rela-
tion to fictional violence exposure but may also help explain its associ-
ation with extremist content when it includes violent acts.

Finally, even content that is not explicitly extremist or violent may 
still contribute to violent radicalization processes by increasing threat 
and strain narratives. This may make violent radical actions seem 

necessary or justified as these actions might offer empowerment and 
radical solutions to perceived grievances, aligning with strain theory 
(Agnew, 2016; Nivette et al., 2017). A series of studies conducting in-
depth interviews with (previously) convicted radicalized individuals 
found that sensationalized negative portrayals of the interviewees' social 
groups were perceived as hostile and contributed to their sense of 
victimhood which, in turn, made them more vulnerable to extremist 
propaganda (Baugut & Neumann, 2020a, 2020b; Neumann & Baugut, 
2023).

1.2.2. Media characteristics
Differences between online and traditional media can also shape 

processes of violent radicalization in different ways. Traditional media, 
such as television and radio, can provide a large-scale platform for 
radicalizing content. For example, far-right ideologies have been spread 
and mainstreamed in Australian print media (Richards et al., 2024) and 
local radio stations broadcasting extremist ideologies and incitement to 
violence played an important role in the Rwandan genocide (Kellow & 
Steeves, 1998; United Nations, 2003). However, reviews consistently 
find stronger associations with violent radicalization for online media 
than traditional media (Hassan et al., 2018; Wolfowicz et al., 2022). 
These differences suggest that specific features of online media may 
have a stronger effect on violent radicalization processes compared to 
traditional media.

One such feature is the interactivity of online media compared to the 
broadcasting of traditional media. Online media allows for instant 
communication and interaction between people around the globe 
(Neumann & Rogers, 2007). Such interactions facilitate connections 
with like-minded peers who may validate and intensify possible radi-
calizing beliefs, aligning with social learning theories (Akers, 2017; 
Pauwels & Schils, 2016). Increased exposure to online media can also 
contribute to increased interaction with extremist groups, who are 
actively using the Internet in their recruitment efforts (Conway, 2012; 
Conway et al., 2019; Gill et al., 2017). These interactions allow extremist 
groups to build social bonds with young people, increasing their likeli-
hood of engaging with or joining the group (Sageman, 2004, 2011). In 
addition, the anonymity and perceived distance of social media in-
teractions (i.e., online disinhibition effect; Suler, 2004) lower the 
perceived risk of engaging with extremist groups, which lets individuals 
experience the social benefits associated with group membership, 
without the risks involved in physical meetings (Silber & Bhatt, 2007). 

In addition to these social interactions, algorithms can increase 
repeated exposure to radicalizing content once someone has engaged 
with it. Previous research found that recommender systems on YouTube 
can facilitate pathways to extremist content (Yesilada & Lewandowsky, 
2022) and concerns have been raised about the role that artificial in-
telligence plays in these processes (Burton, 2023). Because repeated 
exposure to content might still shift attitudes, even if one does not 
initially agree with it (mere exposure effect; Pfister et al., 2023; Zajonc, 
1968), algorithms may be another function of online media explaining
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the larger effect on violent radicalization.

1.2.3. Media engagement
The previously described pathways mostly focus on media exposure 

effects, meaning how media exposure might influence attitudes and 
behavior. However, some research suggests the association may work in 
the opposite direction. Media selectivity refers to the theory that media 
use can also be an outcome of attitudes and behavior (Slater, 2007). For 
example, individuals higher in aggression were more likely to choose 
violent media than those lower in aggression (Weaver, 2011) and a 
longitudinal study showed similar selective patterns in adolescent 
gamers (Breuer et al., 2015). The reinforcing spirals model (Slater, 2007, 
2015) combines the two causal directions and argues that media expo-
sure and attitudes and behaviors form a mutually reinforcing cycle. 
Media use can shape attitudes and behaviors, but those attitudes and 
behaviors can, in turn, guide media selection and interpretation. Applied 
to violent radicalization, this would mean that individuals who are 
already more radicalized may increasingly seek out more radicalizing 
content. Such selective exposure can amplify violent radicalization and 
make it appear as though media exposure is causing violent radicaliza-
tion when both are reinforcing one another.

While this specific pattern has yet to be systematically examined in 
the context of violent radicalization, some previous research suggested 
that the association between media exposure and violent radicalization 
might vary depending on the type of engagement. For example, research 
found stronger effects for active exposure (i.e., intentionally seeking out 
or engaging with content) than passive exposure (i.e., incidental or 
unintentional encounters with content) (e.g., Hassan et al., 2018), which 
may indicate that individuals who intentionally seek out radicalizing 
content already have stronger radicalized attitudes that make this con-
tent appealing (Schumann et al., 2024). However, Wolfowicz et al. 
(2022) did not find clear differences between active and passive expo-
sure, suggesting that these associations may not be straightforward. 
Active exposure can take different forms, including actively searching 
for content as well as generating content by posting, commenting, or 
sharing. These forms of active exposure might also represent different 
mechanisms. Content generation may indicate stronger pre-existing at-
titudes, as individuals who post, comment, or share content are publicly 
expressing views they already hold. However, consuming content may 
also make individuals more passively align with existing attitudes, 
whereas content generation involves higher-effort cognitive processing, 
resulting in less passive influences on attitudes (Hermann et al., 2023; 
Shrum, 1995).

1.3. Multilevel meta-analysis

Building on the previous meta-analysis on media and violent radi-
calization, which used a traditional meta-analytic model (Wolfowicz 
et al., 2022), the present study adopts a multilevel meta-analytic 
approach. Traditional (single-level) meta-analytic models include only 
one effect size per study, which is usually handpicked or aggregated in 
some way, so as not to violate the assumption of independence among 
effect sizes (Lipsey & Wilson, 2001). In contrast, multilevel meta-
analytic models account for this violation of independence by model-
ling not only the variance between effect sizes but also within and be-
tween studies (Assink & Wibbelink, 2016). So instead of selecting a 
single effect size per study or aggregating them, the multilevel frame-
work allows all relevant effect sizes to be included while modelling their 
dependency (Assink et al., 2019). The multilevel approach may there-
fore yield different outcomes than a traditional meta-analytic approach 
as fewer effect sizes can be included with the latter method. While other 
approaches exist for handling independence, such as internal meta-
analysis, they typically reduce within-study variability by aggregating 
effects before the main analysis, which can lead to different conclusions 
than multilevel models that account for the full dependency structure. 
The inclusion of multiple effect sizes in the nested, hierarchical structure

of the multilevel model was preferred in this study because it allows 
inclusion of all relevant effect sizes, which increases power, prevents 
loss of information, and provides a more complete overview of the 
current state of the literature (Assink et al., 2019).

1.4. Young people

For the purposes of this study, we focus on young people in the 
period of adolescence and emerging adulthood, which are develop-
mental periods that typically span from the teens through the mid-
twenties (Arnett, 2000; Hardin et al., 2017). While violent radicaliza-
tion may occur across the lifespan, this age group may be especially 
vulnerable to radicalizing influences as neurobiological development is 
ongoing throughout this period up to 25 years old (Chan et al., 2019; 
Sawyer et al., 2012), which could influence how young people engage 
with media and respond to radicalizing content. This developmental 
period also overlaps substantially with what is sometimes referred to as 
“transitional age youth” (15–25 years old), a period marked by signifi-
cant social and cognitive transitions (Wilens & Rosenbaum, 2013). This 
period is also characterized by identity development, feelings of un-
certainty, and a need to belong (Oppetit et al., 2019). Extremist groups 
resonate with this developmental stage as they can offer a sense of sig-
nificance (Kruglanski et al., 2014), social ties (Dhami & Murray, 2016), 
and a sense of adventure (Schumpe et al., 2020), which can be especially 
attractive to young people. Young people might also be easier to recruit 
and influence as they are spending an increasing amount of time on 
smartphones and computers (Larson et al., 2019; Pandya & Lodha, 
2021). This provides ample opportunity for social learning and moral 
neutralization of violently radical attitudes and behaviors (Pauwels & 
Schils, 2016; Wolfowicz et al., 2021), especially under the strong in-
fluence of peers (Albert & Steinberg, 2011; Smith et al., 2014). Although 
a growing body of research is examining effects of young people's online 
activities, for example on mental health (Marciano et al., 2022), no 
systematic review has yet evaluated how media exposure relates spe-
cifically to violent radicalization among young people.

Research further suggests violent radicalization often begins before 
full adulthood and is more prevalent among younger people (Pfundmair 
et al., 2021). The social-developmental model of radicalization 
(Beelmann, 2020) argues that ontogenetic factors emerging from early 
childhood through adolescence create a vulnerability for proximal in-
fluences during adolescence and early adulthood, thereby increasing the 
likelihood of radicalization and underscoring the importance of this 
early developmental phase. Furthermore, Wolfowicz et al. (2022) found 
that age had a negative moderating effect on the relationship between 
Twitter usage and radical attitudes, indicating that younger samples 
showed stronger associations than older samples. This implies that 
combining young people and adults may obscure age-specific patterns 
and underestimate the unique risks faced by younger individuals. Young 
people's vulnerability to violent radicalization, combined with their 
considerable online presence, and possible age-related characteristics, 
highlights the importance of further exploring violent radicalization and 
media exposure in this specific age group.

1.5. The current study

The goal of the present multilevel meta-analysis is to examine the 
association between media exposure and violent radicalization of young 
people, thereby providing an overview of what is currently known about 
the potentially radicalizing effects of media exposure on young people. 
Building on a previous meta-analysis and systematic review, the present 
study focused on young people and adopted a multilevel framework, 
thereby providing a comprehensive and updated overview of the asso-
ciation between media exposure and violent radicalization. This upda-
ted overview is needed due to the rapidly developing nature of media 
and media research. Therefore, the first aim of this meta-analysis is to 
assess the overall association between media exposure and violent
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radicalization of young people up to and including 25-years-old. The 
second aim is to determine to what extent the association between 
media exposure and violent radicalization is moderated by study char-
acteristics (e.g., publication status and publication year), sample char-
acteristics (e.g., gender and age), violent radicalization characteristics 
(e.g., outcome type and ideology), and media characteristics (e.g., 
content type, media outlet, and exposure type).

2. Methods

2.1. Protocol

The method for this systematic review was pre-registered on the 
Open Science Framework in June 2023 (https://osf.io/nxdcj/).

2.2. Eligibility criteria

A systematic literature search was carried out for studies that re-
ported on the association between media exposure and violent radical-
ization in a sample of young people. Studies were included if they met 
the following four inclusion criteria. First, studies had to include a 
sample of young people, which was defined as having a mean age up to 
and including 25 years old or another indication that the sample con-
sisted of young people, such as describing the sample as “high school 
students” or “undergraduates”. This cutoff reflects the focus on young 
people, with this age range argued to be a critical period of both life 
transitions (Wilens & Rosenbaum, 2013) and the process of violent 
radicalization (Beelmann, 2020). Considering individuals up to 
approximately 25 years old are still in the processes of neurobiological 
development and identity formation (Chan et al., 2019; Sawyer et al., 
2012), they might also engage with media and respond to radicalizing 
content in a different way than older age groups.

Second, studies had to measure violent radicalization, specifically, 
violently radical attitudes, intentions, and/or behavior within this 
sample of young people (Emmelkamp et al., 2020; McCauley & Mos-
kalenko, 2017). Violent radical attitudes here refer to sympathy for, 
legitimization of, agreement with, or justification of violent actions to 
achieve political or societal goals. Violent radical intentions refer to the 
intent or willingness to engage in violent actions to achieve political or 
societal goals. Violent radical behavior refers to committing violent 
actions, including terrorism, to achieve political or societal goals. All 
radical ideologies were included (e.g., right-wing, left-wing, conspiracy, 
religious) as well as all types of violent actions, meaning the general use 
of violence but also specific violent acts.

Third, studies had to examine the association between violent radi-
calization and media exposure. Media exposure refers to general expo-
sure (e.g., frequency of reading newspapers or time spent on social 
media) and exposure to specific content (e.g., exposure to extremist 
content). It also includes all types of media outlets, ranging from print 
newspapers to social media. Finally, media exposure can be both passive 
(i.e., incidental or unintentional encounters with content) as well as 
active (i.e., intentionally seeking out or engaging with content), with 
active exposure including both consumption (e.g., searching for content, 
gaming) and generation (e.g., posting, commenting, sharing). Based on 
the studies included in Wolfowicz et al. (2022), specific examples of 
expected media exposure variables are passive exposure to radical 
content, time spent on the internet, and participation in online discus-
sion forums.

Finally, studies had to report on a bivariate or multivariate test sta-
tistic or report enough information to calculate this test statistic. Both 
published and unpublished studies using any quantitative design (e.g., 
cross-sectional, longitudinal, experimental) were eligible for inclusion. 
No language restrictions were applied.

2.3. Literature search

Relevant studies were identified through a systematic search in En-
glish in the following electronic databases: PsycINFO, ERIC, Web of 
Science, SCOPUS, Criminal Justice Abstracts, International Political 
Science Abstracts, and Overton. Each search consisted of a combination 
of search strings based on three search categories: violent radicalization, 
media, and young people. A detailed description of the search terms is 
reported in Appendix A. In addition, a search was conducted using 
Google Scholar, where the first 200 ‘hits’ were assessed. The literature 
search included studies up to October 2025.

2.4. Study selection

Study selection was conducted in two stages. For the first stage of the 
screening, titles and abstracts were evaluated. For the second stage of 
screening, a full-text screening was done on studies that passed the first 
screening stage.

For the first stage of screening, the open-source framework ASRe-
view was used to assist with study selection based on the title and ab-
stract (ASReview LAB developers, 2023). ASReview is an open-source 
software program that helps researchers conduct systematic literature 
screening, based on active learning. As a first step, the titles and ab-
stracts of all studies identified in the search were uploaded to ASReview. 
To begin the active learning process, the researchers selected five ex-
amples of studies that met all inclusion criteria (specifically: Frissen, 
2021; Nivette et al., 2017; Pauwels & Schils, 2016; Pedersen et al., 2018; 
Zhu et al., 2020). In addition, the researchers selected three examples of
studies that did not meet the inclusion criteria (specifically: Cai et al., 
2020; Omidi et al., 2020; Štulík et al., 2015). Based on this information,
ASReview presented studies that its algorithm identified as most rele-
vant to the researcher, one at a time, giving the researcher the option to 
rate the study as relevant (include) or irrelevant (exclude). ASReview's 
screening algorithm was constantly updated based on each decision of 
the researcher to include or exclude a study. This so-called reinforce-
ment learning continuously improved ASReview's working representa-
tion of a relevant study, so the algorithm could more accurately present 
relevant studies as more decisions were made by the user.

To decide how many titles and abstracts needed to be screened by the 
researcher to ensure a high likelihood of identifying all relevant studies, 
simulation studies were consulted to determine an evidence-based 
screening strategy. Simulation studies with ASReview found that 95% 

of relevant studies were included after screening titles and abstracts of 
8–33% of studies. More specifically, after screening 10% of studies, 
70–100% of relevant studies were included (van de Schoot et al., 2021). 
A conservative strategy was adopted for the current study, with the first 
author screening the titles and abstract of 33% of the studies.

In addition to screening 33% of the studies, a stopping rule was 
implemented as an added measure to ensure relevant studies were not 
missed (Scherhag & Burgard, 2023). Specifically, this meant that after 
screening 33% of the studies, the first author continued screening titles 
and abstracts until at least 200 studies in a row were deemed irrelevant. 
As a final addition, two trained research assistants both also indepen-
dently screened 20% of the studies.

Studies that were classified as relevant by at least one screener (the 
first author or one of the research assistants) based on its abstract and 
title during the first stage, were included in the second stage, full-text 
screening. During this second stage of screening, studies were retained 
if they (1) included a sample of young people, (2) measured violent 
radicalization directly, (3) assessed media exposure, and (4) provided 
sufficient information to calculate the required test statistic. Studies 
were excluded if a full text could not be obtained, even after contacting 
the authors. When multiple publications reported the same data from 

the same sample, the most complete or reliable version was retained. 
Additionally, reference lists of included studies and relevant reviews 
were screened to identify any other eligible studies.
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2.5. Coding of studies

Studies were coded using a detailed coding form (Appendix B), 
describing study, sample, violent radicalization, and media character-
istics. Study characteristics included, for example, publication year 
(continuous variable) and type of article (journal article, book, gov-
ernment report, police report, technical report, conference paper, 
dissertation or thesis, or other). Sample characteristics included, for 
example, mean age (continuous variable) and percentage migration 
background (continuous variable). Violent radicalization characteristics 
included, for example, radical ideology (left-wing, right-wing, religious, 
conspiracy, or mixed) and outcome type (attitudes, intentions, or 
behavior). Media characteristics included, for example, exposure type 
(active, passive, or mixed) and outlet (traditional media, online media, 
or mixed). Not all characteristics could be coded for each study as not all 
studies reported the required information. For example, studies rarely 
reported ethnicity or SES of the sample.

The first author coded all studies. A trained research assistant also 
independently coded a subsample of the studies (k = 18). Intraclass 
correlation coefficients (ICCs) based on a two-way random-effect model 
were used to assess the coding reliability for continuous variables (Koo
& Li, 2016). Overall reliability of coding was excellent with an average 
ICC of 0.89. Specifically, coding of the effect sizes was excellent, ICC = 

0.98. Cohen's kappa statistics were used to calculate interrater reliability 
for categorical variables. Overall reliability was substantial, κ = 0.77. 
Any inconsistencies between coders after initial coding were discussed 
until agreement was reached.

Study quality was assessed using the Cambridge Quality Checklist 
(Murray et al., 2009). The checklist consisted of five items rating the 
study's sampling method, response rates, sample size, measure of 
outcome, and measure of correlate, with each item being rated either
0 or 1 (Appendix B). This led to a sum score between 0 and 5, with
0 indicating low-quality and 5 indicating high-quality studies.

2.6. Effect size calculation

Studies reported different types of effect sizes. As most studies 
measured the constructs of interest using continuous variables, corre-
lations were used as the effect size of choice and these were converted 
into Z-scores using Fisher's transformation before computing the meta-
analytic effect (Lipsey & Wilson, 2001; Wilson, 2023). To increase 
ease of interpretation, the Fisher's Z-scores were transformed back to 
correlations after computing the meta-analytic effects. When studies 
reported both bivariate and multivariate test statistics, bivariate test 
statistics were extracted to ensure consistency and comparability across 
studies. When only multivariate test statistics were available, these were 
included. If studies did not report correlations, we aimed to calculate a 
correlation through descriptive statistics or by converting other types of 
effect sizes (Polanin & Snilstveit, 2016). Correlations, descriptive sta-
tistics, and odds ratios were all transformed into Fisher's Z-scores using 
formulas from Campbell Collaboration policy papers and the Campbell 
Collaboration effect size calculator (Lipsey & Wilson, 2001; Polanin & 
Snilstveit, 2016; Wilson, 2023). If none of the above information was 
reported, the author(s) of the paper were contacted with a request for 
information. If the required information was not provided after multiple 
contacting attempts, standardized regression coefficients (β) between
− 0.50 and 0.50 were used, if reported. These β coefficients were sub-
sequently converted into correlations using the formula r = β + 0.05λ, 
for which λ equals 1 when β is positive and 0 when β is negative 
(Peterson & Brown, 2005). When only the non-significance of an effect 
was reported and no further information could be obtained from the 
authors, a correlation of zero was assigned, following recent multilevel 
meta-analyses (e.g., Emmelkamp et al., 2020; van Dijk et al., 2020).

2.7. A three-level random effects meta-analytic model

The multilevel model used in this meta-analysis partitioned the effect 
sizes' variability into three nested levels: sampling variability of the 
individual effect sizes (Level 1), variance within studies (Level 2), and 
variance between studies (Level 3). This random effects model allowed 
for the assessment of differences in methodology and sample charac-
teristics while accounting for the nested sources of variability within 
each study (Assink & Wibbelink, 2016).

2.8. Outliers

Outliers can skew the overall effect size in a meta-analysis. There-
fore, outliers were identified using studentized residuals. This method 
computes a standardized residual for each effect size by excluding that 
specific effect size from the calculation of the mean and variance used 
for standardization, preventing outliers from masking themselves. Ab-
solute studentized residuals larger than 1.96 were considered outliers 
(Viechtbauer & Cheung, 2010). Studentized residuals ranged from
− 0.31 to 0.99, indicating no outliers in the dataset.

2.9. Overall effect

Analyses were performed using the metafor package in R 
(Viechtbauer, 2010) following the syntax provided by Assink and Wib-
belink (2016). First, the overall correlation between media exposure and 
violent radicalization was assessed by fitting a three-level, intercept-
only model based on formulas by Cheung (2014). Interpretation of effect 
sizes was based on Cohen (2013) with 0.1 representing a small effect, 0.3 
a medium effect, and 0.5 a large effect.

2.10. Subgroup analysis and investigation of heterogeneity

Heterogeneity was assessed accounting for different levels of the 
model (Assink & Wibbelink, 2016). Loglikelihood-ratio tests were used 
to assess the heterogeneity of effect sizes from the same study (Level 2) 
and between different studies (Level 3). These tests compared the fully 
specified random-effects model to restricted models that did not include 
the Level 2 or Level 3 variance terms, respectively.

If a significant amount of heterogeneity was identified, moderator 
analyses were conducted to model variability. Categorical moderators 
were dummy-coded and continuous moderators were mean-centered. 
Each moderator was then added to the three-level model as a predic-
tor with a fixed slope to assess its effect on the correlation between 
media exposure and violent radicalization. There is no clear consensus 
on the minimum number of effect sizes required to conduct moderator 
analysis so following recent meta-analyses in the field (e.g., Emmelkamp 
et al., 2020; Wolfowicz et al., 2022), continuous moderators were 
included if there were at least six effect sizes reported and categorical 
moderators were included if each category of the moderator contained 
at least two effect sizes. Categories were combined if needed and where 
theoretically reasonable to increase power or to reach this threshold. 
This procedure resulted in the assessment of the sixteen moderators, 
described in Appendix C.

2.11. Publication bias

When conducting a meta-analysis, it is important to consider publi-
cation bias, which refers to studies with significant results having a 
higher likelihood of getting published than studies with non-significant 
results (Thornton & Lee, 2000), which could create inflated effect size 
estimates in a meta-analysis (Rosenthal, 1979). Based on the procedure 
outlined by Fern´ andez-Castilla et al. (2021), publication bias was 
assessed using funnel plots and the trim and fill method on the left side 
of the funnel plot. For the visual inspection of the funnel plot, effect sizes 
were plotted against standard errors (Sterne et al., 2005) with an uneven
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distribution along the vertical axis of the overall effect indicating pub-
lication bias. However, since an uneven distribution could also indicate 
a difference in the number of effect sizes extracted from each study 
(Ioannidis, 2005), a funnel plot with mean effects of each study was also 
inspected (Fern´ andez-Castilla et al., 2020). The funnel plot test assessed 
asymmetry while accounting for the nested structure of the model, with 
significant outcomes indicating publication bias. Finally, the trim and 
fill method provided the number of effect sizes that might be missing on 
the left side of the funnel plot (Fern´ andez-Castilla et al., 2021).

2.12. Sensitivity analyses

The “leave-one-out” method was applied to assess to what extent 
individual studies influenced the overall effect by recalculating the 
overall effect 32 times, each time leaving out a different study or sample 
(Viechtbauer & Cheung, 2010). A considerable difference between the 
recalculated effect and the overall effect including all studies indicates 
that specific study substantially influenced the overall effect. 

Furthermore, specific sensitivity analyses were conducted to assess 
the impact of the approximation used for seventeen effect sizes (7.4% of 
effect sizes) from four studies based on β coefficients (Eyal et al., 2006; 
Lee et al., 2020; Schmuck & Tribastone, 2020; Wong et al., 2019), as 
well as the impact of three non-significant effects (1.3% of effect sizes) 
from one study that were assigned a value of zero (Zhu et al., 2020). For 
the effect sizes based on β coefficients, the overall effect was recomputed 
with two alternative values for each effect size that differed from the 
original value by a margin of ±10%, based on the reasoning behind 
posterior predictive model checking (Gelman, 2003, 2004). For the 
three effect sizes that were assigned zero, the critical t-value was 
calculated for the most extreme positive and negative effect that would 
still produce a non-significant effect. The overall effect was then recal-
culated with these values to evaluate how much the result would change 
if these three effect sizes took the most extreme values they could have

while remaining non-significant. Finally, to evaluate whether including 
multivariate test statistics affected the results, the overall effect was 
recalculated using only studies that reported bivariate test statistics.

3. Results

3.1. Study selection

A total of 13,054 studies were identified of which 11,528 remained 
after deduplication (see Fig. 1; Page et al., 2021). In total, 4767 studies 
(41.4% of the identified studies) were screened using ASReview, of 
which 447 studies were included for full-text screening. However, of 
those 447 studies, eight were excluded because the full text could not be 
obtained, even after contacting the author(s). Of the remaining 439 
studies, 412 were excluded based on a full-text assessment. Specifically, 
95 studies were excluded as they did not contain a sample of young 
people (e.g., Hollewell & Longpré, 2022; Piazza & Guler, 2021; Tomczyk 
et al., 2022). Furthermore, 92 studies were excluded for not containing a 
measure of violent radicalization. These studies measured concepts such 
as indirect vulnerability or resilience to violent radicalization but not 
violent radicalization directly (Amit et al., 2020), exposure to pro-
terrorism messages (Wilcox et al., 2009), or fear of terrorism (Gallova 
et al., 2018). In addition, 74 studies were excluded for not directly 
assessing media exposure. These studies contained measures such as 
online social comfort (Ellis et al., 2021) or social network diversity in the 
offline context (Kaczkowski et al., 2022). Furthermore, 145 studies were 
excluded because they used a study design that did not allow for the 
calculation of a correlation (e.g., Holt et al., 2015; Jonev, 2018; Mueller 
& Stewart, 2015). Finally, six studies were excluded because they re-
ported duplicate datasets from included studies without providing 
additional effect sizes. For example, a doctoral thesis (Frissen, 2019) met 
the inclusion criteria but was not included because the corresponding 
journal article from the same dataset was included.

Fig. 1. Flowchart of the study identification and selection process.
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The screening of reference lists of the included studies as well as 
other reviews on similar topics, led to the inclusion of three additional 
studies. Authors that were contacted for additional information shared a 
report on the same dataset that contained data not reported in their 
study. This report was also included as an additional study.

In total, 31 studies were included in the meta-analysis. Of these 31 
studies, 17 overlapped with Wolfowicz et al. (2022). Narrower inclusion 
criteria (i.e., samples of young people as opposed to no age restriction 
and media exposure as opposed to any media-related factor) excluded 
some of the articles included in Wolfowicz et al. (2022). An additional 
14 studies were identified through a combination of a more recent 
search and possibly slight differences in search strategy.

3.2. Included studies

The meta-analysis included k = 31 studies from 1988 to 2025, 
reporting on 29 independent samples. One sample was used in two 
different studies (Goede et al., 2019, 2022) and one sample in two book 
chapters (Antonelli et al., 2025; Daher et al., 2025) and a report (Acik 
et al., 2022). One study also contained two different samples (Azeem 

et al., 2019). In total, 230 effect sizes were extracted that reflected the 
association between media exposure and violent radicalization of young 
people with a total sample size of N = 52,772. The included studies are 
described in Table 1.

Twenty-two studies were published in peer-reviewed journals with a 
mean impact factor of 2.80 (SD = 2.49). Other studies were found in 
reports (k = 4), a book chapter (k = 4), and a dissertation (k = 1). 
Quality of the studies based on the Cambridge Quality Checklist ranged 
from 0 to 4, with a mean study quality of 1.98 (SD = 0.83, based on k = 

31). Most samples were collected in Europe (k = 12), followed by Asia (k
= 9), and North America (k = 8). Sample sizes ranged from N = 122 to N
= 8317 with a mean age of 20.44 (SD = 3.00, based on 23 samples). On 
average, samples consisted of 43.8% boys/men, 55.7% girls/women 
(based on 28 samples), and 1.8% identifying otherwise (based on 7 
samples). In addition, the proportion of young people with a migration 
background ranged from 0% to 100%, with the average being 44.5% 

(based on 13 samples). Finally, in the 13 samples that included measures 
of religious identification, 40.2% to 100% of young people identified as 
religious with the average being 72.4%.

3.3. Overall effect

An overall small positive effect was found for media exposure and 
violent radicalization of young people, r = 0.12, t (229) = 4.69, p < .001. 
Fig. 2 illustrates the results of the included studies using a forest plot that 
visualizes the multilevel nature of the data (Fernández-Castilla et al., 
2020).

3.4. Subgroup analysis and investigation of heterogeneity

Both the level 2 and level 3 variances were significant, σ2
level 2 = 0.01,

χ 2 (1) = 3131.30, p < .001; σ2
level 3 = 0.01, χ 2 (1) = 50.42, p < .001. The

total effect size variance was partitioned into 2.06% sampling variance 
(Level 1), 49.01% within-study variance (Level 2), and 48.93% between-
study variance (Level 3). An overview of the conducted moderator an-
alyses is described in Table 2.

Media measure type was identified as a significant moderator, F (1, 
228) = 8.280, p = .004). Specifically, a larger effect size was found for 
observations/vignettes (r = 0.27) than for questionnaires (r = 0.09), B₁
= 0.190, 95% CI [0.060; 0.320], t (228) = 2.88, p = .004. Second, media 
outlet was identified as a significant moderator, F(1, 217) = 12.776, p < 

.001). Specifically, a significant effect was found for online media out-
lets (r = 0.13) but not for traditional media outlets (r = 0.05), B₁ = 

0.081, 95% CI [0.036; 0.126], t (217) = 3.57, p < .001. Finally, media

content was identified as a significant moderator, F(2, 227) = 6.179, p = 

.002. Specifically, a larger effect size was found for extremist media 
content (r = 0.20) than for general media content (r = 0.09), B₁ = 0.114, 
95% CI [0.049; 0.178], t (227) = 3.48, p < .001. However, no difference 
was found between violent media content (r = 0.12) and general media 
content (r = 0.09), B₁ = 0.038, 95% CI [− 0.047; 0.123], t (227) = 0.88, 
p = .380.

3.5. Publication bias

Visual inspection (Figs. 3 and 4) and significance testing of the funnel 
plots did not indicate publication bias, b = − 0.0001, z = − 1.04, p = 

.300. The trim and fill method indicated no effect sizes that should be 
imputed on the left side of the funnel plot either. Overall, little evidence 
of publication bias was found in this study.

3.6. Sensitivity analyses

Table 3 indicates the results of the overall sensitivity analysis, 
showing that the overall effect remained significant with each recalcu-
lation. The smallest overall effect was found when excluding Tang et al. 
(2020), r = 0.10, p < .001, and the largest overall effect was found when 
excluding Pedersen et al. (2018), r = 0.12, p < .001. This indicated that 
the overall effect remained small and statistically significant when any 
single study or sample was removed.

Furthermore, the specific sensitivity analysis for the β coefficients 
indicated that the overall effect remained virtually the same with the
±10% margin, r = 0.12, p < .001. Moreover, the result for the effect sizes 
that were assigned zero also indicated virtually the same effect size (r = 

0.11, p < .001 and r = 0.12, p < .001) when using the lowest and highest 
possible non-significant effect sizes, respectively. Finally, the overall 
effect when only including bivariate test statistics also remained virtu-
ally the same (r = 0.13, p < .001).

4. Discussion

Concerns have been raised about the role of media exposure in vio-
lent radicalization (Akram & Nasar, 2023; Europol, 2023; Hossain, 
2015), with young people facing even greater risk due to their signifi-
cant online presence (Larson et al., 2019; Pandya & Lodha, 2021). 
Governments worldwide are aiming to catch up and develop legislation 
to curb potential negative consequences of media exposure (European 
Commission, 2020; Farrand, 2023). Therefore, the present study aimed 
to conduct a multilevel meta-analysis to explore the association between 
media exposure and violent radicalization of young people up to and 
including 25 years old.

A small overall effect was found (r = 0.12), indicating that media 
exposure was positively associated with violent radicalization. This is 
consistent with the findings of previous overview studies, including the 
narrative review by Hassan et al. (2018) and the meta-analysis by 
Wolfowicz et al. (2022). Wolfowicz et al. (2022) found very small to 
small effects for the association between media exposure and violent 
radicalization, which aligns with the findings in the current meta-
analysis, as expected based on the overlap between included studies. 
In addition to the overall association between media exposure and vi-
olent radicalization, three moderating effects were identified.

First, stronger effects were found for vignettes or behavioral mea-
sures of media exposure than for questionnaires. One explanation for 
this could be that vignettes and behavioral measures might have been 
more direct, objective assessments of media exposure than self-report 
questionnaires. Self-reported indications of screen time significantly 
differ from objective measures of screen time (Hodes & Thomas, 2021) 
with this difference being even greater for young people than adults 
(Scharkow, 2019). Furthermore, the vignettes were used in experiments
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Table 1
Descriptions of included studies.

Study N #
ES

Publication
type

Country %
boys/
men

Mean age (SD), age 
range

%
religious

% migration 
background

Violent
radicalization
outcome

Radical
ideology

Acik et al. 
(2022) a

1243 7 REP Belgium, Greece, 
Italy, Poland, 
Romania, United 
Kingdom 

42.2 N/A (N/A), 15–23 69.4 N/A ATT UNS

Antonelli et al. 
(2025) a

1243 1 BC Belgium, Greece, 
Italy, Poland, 
Romania, United
Kingdom 

42.2 N/A (N/A), 15–23 69.4 N/A ATT UNS

Azeem et al. 
(2019) - 
Sample 1 

122 1 JOUR Pakistan 37.5 21.66 (2.45), N/A N/A N/A ATT REL

Azeem et al. 
(2019) - 
Sample 2 

200 1 JOUR United States 49.0 23.81 (5.90), N/A N/A N/A ATT REL

Chui et al. 
(2022) 

666 1 JOUR Hong Kong 43.8 20.50 (1.67), 18–25 N/A N/A INT UNS

Daher et al. 
(2025) a

1243 2 BC Belgium, Greece, 
Italy, Poland, 
Romania, United 
Kingdom

42.2 N/A (N/A), 15–23 69.4 N/A ATT UNS

Ellis et al. 
(2016)

374 1 JOUR United States and 
Canada

62.3 21.30 (2.89), N/A N/A 100 INT UNS

Eyal et al. 
(2006) 

446 2 JOUR United States 31.6 21.00 (2.59), 18–42 N/A N/A ATT UNS

Frissen (2021) 1872 1 JOUR Belgium 52.2 17.14 (1.12), 15–25 42.6 N/A ATT REL
Frissen et al.

(2019) 
317 42 BC Belgium 40.7 18.14 (1.98), 15–29 63.0 35.6 ATT, INT UNS

Goede et al. 
(2019) b 

6715 24 REP Germany 47.4 14.70 (N/A), N/A 68.7 43.5 ATT RW, REL

Goede et al. 
(2022) b 

6715 6 JOUR Germany 47.4 14.65 (0.72), N/A N/A 43.4 ATT RW, REL

Hawthorne 
(2016) 

270 6 DIS United States 35.6 20.66 (1.3), N/A N/A N/A ATT UNS

Hovanová and
Šeďo (2025)

163 69 JOUR Slovakia 20.9 22.91 (1.76), 18–27 N/A N/A ATT UNS

Kremerman
et al. (2012) 

284 1 JOUR Israel 45.4 20.23 (3.41), 16–25 100 11.3 ATT UNS

Lee et al. (2020) 908 3 JOUR Hong Kong N/A N/A (N/A), 
undergraduates 

N/A N/A ATT UNS

Li et al. (2024) 882 2 BC Hong Kong 30.3 21 (N/A), N/A N/A N/A BEH UNS
Manzoni et al.

(2019)
8317 6 REP Switzerland 49.7 N/A (N/A), 55.8%

17–18 and 22.5% < 

17

73.7 52.1 ATT RW, LW,
REL

Martinez et al. 
(2023)

1170 1 JOUR Spain 47.4 16.30 (1.89), 12–19 N/A 36.8 ATT UNS

Miconi et al. 
(2023) 

5598 1 JOUR Canada 27.9 22.75 (7.45), N/A 40.2 38.9 INT UNS

Nivette et al. 
(2017) 

1214 1 JOUR Switzerland 50.0 N/A (N/A), 15–17 81.2 76.2 ATT UNS

Pauwels and 
Schils (2016) 

6020 12 JOUR Belgium 35.3 20.21 (2.30), 12–48 N/A N/A ATT, BEH UNS

Pedersen et al. 
(2018)

7659 3 JOUR Norway 45.0 17.05 (0.92), 16–19 56.2 26.0 ATT REL

Rashid and Isa 
(2022) 

248 2 JOUR Malaysia 33.5 22.89 (6.77), 18–57 100 0 ATT, INT REL

Schmuck and 
Tribastone 
(2020)

143 4 JOUR Austria 37.0 23.53 (3.78), 18–37 100 95,0 ATT REL

Schr¨ oder et al. 
(2020) 

4835 6 REP Germany 41.9 24.20 (5.4), N/A 63.6 18.1 ATT RW, LW

Shortland et al. 
(2022) 

1112 1 JOUR United States 82.5 N/A (N/A), 18–26 69.8 N/A ATT UNS

Sidanius (1988) 225 1 JOUR United States N/A N/A (N/A), 
undergraduates 

N/A N/A INT UNS

Tang et al. 
(2020) 

290 3 JOUR Hong Kong 40.7 N/A (N/A), 78.6% 

18–20
N/A N/A ATT, BEH LW

Williams and 
Smith (2025) 

809 2 JOUR USA 63.7 20.21 (N/A), N/A N/A N/A ATT UNS

Wong et al. 
(2019)

454 8 JOUR Hong Kong 31.0 20.00 (N/A), 17–25 N/A N/A INT, BEH UNS

Zhu et al. (2020) 216 9 JOUR Hong Kong 56.9 18.81 (2.70), 16–24 N/A N/A BEH UNS

Note. N = sample size; # ES = number of effect sizes; publication type: JOUR = journal article, BC = book chapter, REP = report, DIS = dissertation/thesis; violent 
radicalization outcome: ATT = attitudes, INT = intentions, BEH = behavior, radical ideology: RW = right-wing, LW = left-wing, REL = religious, UNS = unspecified.
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in which violent radicalization was almost always measured directly 
after exposure, potentially measuring a more direct effect of media 
exposure than in questionnaires that more generally asked about past 
media exposure.

Second, the association between media exposure and violent radi-
calization was present for online media but absent for traditional media. 
Interactive features specific to online media (e.g., chatting, commenting, 
and reposting) may explain this effect as they could create a more 
immersive and impactful media experience (Conway, 2012; Conway 
et al., 2019; Gill et al., 2017). The presence of an effect for online media 
is in line with concerns regarding online media and violent radicaliza-
tion (Europol, 2023) as well as previous research findings showing 
stronger effects for online media (Wolfowicz et al., 2022). Specifically, 
Wolfowicz et al. (2022) found very small, non-significant effects for 
traditional media outlets, such as radio (r = − 0.07) and newspaper (r =
− 0.08), and television (r = 0.01), whereas they found stronger positive 
effects for online media outlets, such as time spent online (r = 0.05), and 
posting political content online (r = 0.09). Traditional media was not 
related to violent radicalization in the current meta-analysis, which 
contradicts specific studies with mostly adults that indicate a weaker but 
still present effect for traditional media (Baugut & Neumann, 2020a, 
2020b; Neumann & Baugut, 2023; Richards et al., 2024). This discrep-
ancy might reflect age-related differences in media exposure, as young 
people mostly rely on online media to access news (Yanarda˘ go˘ glu,
2021), potentially limiting their exposure to, and influence from, 
traditional media.

Finally, the association between media exposure and violent radi-
calization differed depending on the type of media content. Exposure to 
extremist content was found to have the strongest association with vi-
olent radicalization, compared to other content. This can be explained 
by extremist content promoting more extreme political viewpoints, 
outside of current norms and systems. These viewpoints may require 
more extreme (violent) actions to achieve, which are justified through 
processes such as moral neutralization (Sykes & Matza, 2018) and social 
learning (Akers, 2017). This finding aligns with previous reviews 
(Hassan et al., 2018; Wolfowicz et al., 2022). Specifically, the largest 
media exposure effects identified in Wolfowicz et al. (2022) were for 
extremist content, namely, actively seeking radical content online (r = 

0.22), passive consumption of radical content online (r = 0.24), and 
consumption of ISIS news (r = 0.26). Smaller effects were found for 
more general media exposure factors, such as Twitter usage (r = 0.06) 
and general media consumption (r = 0.08).

The effect of general violent content did not differ from the effect of 
other content. As the general violent content category included pri-
marily fictional content, such as violence in television shows and video 
games, this suggests that it may be the ideological or real-world context 
of extremist content, rather than violence per se, that is particularly 
relevant to violent radicalization. Despite no indication of a difference 
between general violent content and other content, for both a positive 
association with violent radicalization was still found, supporting find-
ings that even content that is not explicitly extremist can be associated 
with violent radicalization (Baugut & Neumann, 2020a, 2020b; Neu-
mann & Baugut, 2023).

No other moderating effects were found, indicating that there was no 
evidence that differences in study, sample, and violent radicalization 
characteristics as well as media engagement influenced the overall ef-
fect. For example, no moderating effect was found for media exposure 
type. This does not align with the narrative review by Hassan et al. 
(2018), which reported stronger effects for active exposure. However, 
since this was a narrative review without a quantitative summary of 
effect sizes, direct comparison is difficult. Current findings do align with 
Wolfowicz et al. (2022), who did not find clear differences between 
active and passive exposure. One explanation for the discrepancy is that

active and passive consumption might be less clearly differentiated for 
young people than for adults. For example, young people are known for 
multitasking in their media use (e.g., watching television while using 
social media), which might blur the line between active and passive 
exposure (Vitvitskaya et al., 2022). They also spend more time on social 
media platforms with strong algorithms, such as TikTok and Instagram, 
so even if they do not search for specific content, the algorithm might 
still present them with this content based on previous engagement. 
Another explanation might be that the active exposure category con-
tained both content generation and consumption, which might represent 
different processes, but no differences in effect were found for active 
generation compared to active consumption either.

4.1. Strengths and limitations

The current meta-analysis provides an extensive, up-to-date, quan-
titative summary of research on media exposure and violent radicali-
zation of young people. A key strength of this meta-analysis is its 
comprehensiveness and robustness. The use of a multilevel meta-
analytic model allowed for the inclusion of all relevant empirical evi-
dence and the inclusion of diverse literature, both published and un-
published, without specific language restrictions, further adds to this. 
This approach provided a timely overview of media exposure and vio-
lent radicalization of young people, accounting for the interrelations 
between the various effect sizes, addressing an important gap in the 
literature for this age group.

Despite its comprehensiveness, this study's findings should be 
interpreted in light of certain limitations. First, less than a third of 
studies (28%) assessed media exposure in a scientifically sound manner 
using adequate assessment methods. Most studies used one-item self-
report measures of media exposure (e.g., “How many hours in an 
average day do you spend on the Internet”). These types of measures 
were found to differ from objective media exposure measures, especially 
for young people (Hodes & Thomas, 2021; Scharkow, 2019). At the same 
time, most of the included measures of media exposure did assess gen-
eral reference periods (e.g. “in an average day”) as opposed to recent 
reference periods (e.g., “last week”), which increases the accuracy of 
self-reported media exposure (Araujo et al., 2017).

Furthermore, it is important to note that variables grouped together 
in meta-analyses may reflect slightly different constructs, despite aiming 
to measure the same concept, which could obscure meaningful distinc-
tions. Moderator analyses were conducted to account for these possible 
distinctions, but the association between media exposure and violent 
radicalization did not differ for most moderators. There was also a lack 
of information in primary studies that prevented testing other poten-
tially relevant moderators, such as socio-economic status.

Finally, the current meta-analysis cannot clearly disentangle media 
exposure effects from media selectivity effects, or the reciprocal model 
proposed by the reinforcing spirals model (Slater, 2007, 2015). Only a 
small subset of studies (nine effect sizes, 3.9% of all effect sizes, across 
four studies) used experimental designs, and these studies produced 
mixed findings (Azeem et al., 2019; Rashid & Isa, 2022; Schmuck & 
Tribastone, 2020; Shortland et al., 2022). As a result, the available ev-
idence does not allow clear conclusions about whether media exposure 
contributed to violent radicalization, whether young people higher in 
violent radicalization selectively sought out radicalizing content, or 
whether both processes reinforced one another.

4.2. Future research

Future research could complement the current findings by improving 
measures of both violent radicalization and media exposure. Violent 
radicalization was primarily assessed through attitudes, highlighting the

a These studies report on the same sample and were therefore given the same study ID number.
b These studies report on the same sample and were therefore given the same study ID number.
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Fig. 2. Forest plot of the results of the included studies.
Note. Forest plot of the included studies accounting for the multilevel structure of the data. Each of 32 lines represents the result of a smaller random-effects model 
meta-analysis for each study. The black diamond and dotted line represent the overall effect size of the multilevel model. J represents the number of effect sizes per 
study. Black squares represent the meta-analytical study mean and the black confidence interval represents the corresponding 95% confidence interval. The size of 
the black square represents the weight assigned to each study. Grey confidence intervals represent the median standard error of the effect sizes within a study as an 
indication of the precision of one effect size within a study. The thickness of the grey confidence interval is proportional to the number of effect sizes reported 
within studies.
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Table 2
Results of moderator analyses of the association between media exposure and violent radicalization.

Moderator #
studies

# 

ES
B 0 /mean Z [95%
CI]

Mean
r

В 1 [95% CI] F (df 1 , df 2 ) p Level 2 variance/level 3 
variance

Study characteristics 
Publication status F (1, 228) = 

2.975
0.086 0.012***/0.012***

Unpublished (RC) 6 94 0.069 [− 0.005;
0.143] + 

0.069

Published 24 136 0.134 [0.081; 
0.188]*** 

0.133 0.066 [− 0.009; 
0.141] +

Publication year (continuous) 29 230 0.120 [0.068; 
0.171]*** 

0.120 0.002 [− 0.006;
0.010]

F (1, 228) = 

0.191
0.663 0.012***/0.012***

Quality (continuous) 29 230 0.120 [0.064; 
0.176]***

0.120 − 0.006 [− 0.064;
0.051]

F (1, 228) = 

0.046
0.830 0.012***/0.012***

Design F (1, 228) = 

0.175
0.676 0.012***/0.012***

Cross-sectional (RC) 22 211 0.112 [0.057; 
0.166]*** 

0.111

Experimental/longitudinal 7 19 0.138 [0.025; 
0.251]*

0.137 0.027 [− 0.099;
0.152]

Sample characteristics 
Percentage boys/men (continuous) 27 226 0.108 [0.049; 

0.167]***
0.108 0.002 [− 0.003;

0.006]
F (1, 224) = 

0.685
0.409 0.012***/0.013***

Mean age (continuous) 22 205
0.093 [0.045; 
0.140]***

0.093
0.003 [− 0.015;
0.022]

F (1,203) = 

0.137
0.712 0.012***/0.007***

Continent F (1, 227) = 

1.84
0.162 0.012***/0.010***

Asia (RC) 9 30
0.183 [0.097; 
0.270]*** 0.181

Europe 12 185
0.077 [0.011; 
0.143]* 0.077

− 0.106 [− 0.215;
0.003] +

North America 8 15
0.114 [0.013; 
0.214]*

0.114
− 0.069 [− 0.202;
0.063]

Percentage migration background 
(continuous)

12 98 0.071 [0.010; 
0.133]* 

0.071 0.002 [− 0.001;
0.004]

F (1, 96) = 

2.015
0.159 0.008***/0.007***

Percentage religious (continuous) 13 100
0.069 [0.006; 
0.133]* 0.069

0.001 [− 0.003;
0.004]

F (1, 98) = 

0.132 0.717 0.008***/0.009***

Violent radicalization characteristics

Radical outcome type
F (1, 228) = 

0.129
0.720 0.012***/0.012***

Cognitive (RC) 27 206 0.119 [0.068; 
0.170]***

0.118

Behavioral 5 24 0.104 [0.017; 
0.191]*

0.104 − 0.015 [− 0.099;
0.068]

Radical ideology
F (2, 48) = 

1.341 0.271 0.010***/0.005 +

Right-wing (RC) 3 20
0.070 [− 0.014;
0.153]

0.070

Left-wing 2 5 0.159 [0.038;
0.279]*

0.158 0.089 [− 0.029;
0.207]

Religious 7 26
0.060 [− 0.016;
0.137] 0.060

− 0.009 [− 0.076;
0.058]

Media characteristics

Measure type
F (1, 228) = 

8.280 0.004 0.011***/0.018***

Questionnaire (RC) 24 219 0.091 [0.031; 
0.151]**

0.091

Observation/vignette 6 11 0.281 [0.156;
0.406]***

0.274 0.190 [0.060;
0.320]**

Exposure type
F (1, 144) = 

2.220 0.138 0.012***/0.017***

Passive (RC) 19 100
0.087 [0.019; 
0.155]*

0.087

Active 11 46 0.128 [0.054;
0.201]***

0.127 0.041 [− 0.013;
0.095]

Active exposure type F (1, 44) = 

0.015
0.902 0.023***/0.030**

Consumption (RC) 3 5
0.135 [− 0.091;
0.360] 0.134

Generation 9 41
0.120 [− 0.012;
0.251] +

0.119
− 0.015 [− 0.254;
0.225]

(continued on next page)
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need for additional measures of intentions and behavior. Interactive 
game environments offer a promising method for this, as they allow 

controlled assessment of extreme behaviors and the flexibility to test 
multiple predictors and interventions (e.g., den Elzen et al., 2025). 
Furthermore, media exposure was mostly measured using self-report 
questionnaires, indicating the relevance of complementing these find-
ings with more direct and objective measures. The stronger effect 
observed for studies using vignette-based or observational approaches of 
media exposure suggests that methods that more accurately measure or 
control what media participants are exposed to may be more sensitive to 
detecting effects than traditional self-report questionnaires. Tracking 
participants' real-life social media activity seems like a promising

development in this regard (Hawthorne, 2016). Most current smart-
phones can track screen time both generally and specifically for different 
apps, which can help assess the role of different social media apps with 
varying algorithms. Social media platforms also possess vast amounts of 
data that could be used for even more detailed assessments of media 
exposure, though accessing and processing these data can be challenging 
(van Driel et al., 2022).

Future research should also more directly address the possibility of 
media selectivity effects and the reinforcing spirals model. Studies in 
related areas, such as aggression, found that media effects can work in 
both directions, meaning that violent media increased aggression 
(Anderson & Bushman, 2001), but individuals who were already more

Table 2 (continued )

Moderator #
studies

#
ES

B 0 /mean Z [95% 

CI]
Mean
r

В 1 [95% CI] F (df 1 , df 2 ) p Level 2 variance/level 3 
variance

Media outlet F (1, 217) = 

12.776
<0.001 0.010***/0.012***

Traditional (RC) 11 56 0.045 [− 0.016;
0.105]

0.045

Online 21 163 0.126 [0.074; 
0.178]***

0.125 0.081 [0.036; 
0.126]***

Content type 
Other (RC) 19 187 0.087 [0.036;

0.139]***
0.087 F (2, 227) = 

6.179
0.002 0.011***/0.011***

General violent 6 11 0.125 [0.036;
0.215]**

0.124 0.038 [− 0.047;
0.123]

Extremist 12 32 0.201 [0.132;
0.270]***

0.198 0.114 [0.049; 
0.178]***

Note. # Studies = number of studies; # ES = number of effect sizes, B 0 /Mean Z = mean effect size Fisher's Z, CI = confidence interval; В 1 = estimated regression 
coefficient; F-value = omnibus test of regression coefficients; p = p-value of omnibus test; Level 2 variance = remaining within-study variance after including 
moderator, Level 3 variance = remaining between-study variance after including moderator; RC = reference category.

*** <0.001.
** <0.01.
* <0.05.
+ <0.1.

Fig. 3. Funnel plot for each included effect size.
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aggressive were also more likely to choose violent media content (Breuer 
et al., 2015; Weaver, 2011). Similar reciprocal processes may take place 
in the context of violent radicalization, yet they have rarely been tested 
directly. Designs that allow for stronger causal inference, such as cross-
lagged panel models, longitudinal experiments, or intensive within-
person designs, are therefore important as they can help separate 
media exposure effects from media selectivity effects and can help 
clarify how these processes unfold over time.

Finally, future studies should focus on providing more detailed in-
formation about their samples to identify which young people might be 
more at risk of violent radicalization or vulnerable to harmful media 
than others. Future systematic reviews could also benefit from using 
individual participant data, which involves using complete datasets 
from different studies rather than sample-level findings (Riley et al., 
2010). Benefits of this type of analysis include increased power and 
more nuanced findings due to the ability to assess participant-level data 
instead of sample-level data.

4.3. Implications

Current findings indicate that media exposure is associated with vi-
olent radicalization in young people, and that this relationship is 
stronger for online media and extremist content. This underscores the 
need for targeted interventions aimed at young people, for example 
through developing media literacy skills. Previous research on this type 
of intervention finds that young people with limited media literacy skills 
might be more easily swayed by recruitment techniques of radical 
groups (McNicol, 2016). Many countries are already implementing some 
form of media literacy training in schools (Lim & Tan, 2020), but an 
increase in media literacy knowledge does not always translate to ac-
tions, meaning that learning about media literacy does not always 
translate to recognizing manipulative content in real life (Pohl & Ries-
meyer, 2023). Gamified online interventions have also been developed 
to increase resilience against manipulative content by having players 
assume the role of a misinformation creator or extremist recruiter

(Roozenbeek & van der Linden, 2019; Saleh et al., 2021). These in-
terventions seem effective across different age groups, including young 
people, as they enhance the ability to identify manipulative content and 
boost confidence in assessing this. However, to maintain long-term 

effectiveness, frequent reminders of the techniques seem needed 
(Maertens et al., 2021).

Current findings further underscore the importance of monitoring 
content on online platforms. Most social media platforms have guide-
lines on what type of content can be posted, but the reported widespread 
presence of extremist content online (e.g., Kerr et al., 2024; Nienierza 
et al., 2021) suggests problems with the enforcement of these guidelines. 
This was also recognized in policies such as the Digital Service Act, 
proposed by the European Commission, as they attempt to create stricter 
guidelines for social media platforms on how to deal with misinforma-
tion and extremist content (European Commission, 2020; Farrand, 
2023). However, identifying harmful content is becoming increasingly 
complex, both because there is a broader ongoing debate about what 
constitutes harmful content, and because stricter guideline enforcement 
drives users to conceal harmful content in complex ‘memes’ and jokes, 
making it harder to detect and justify removal (Farrand, 2023). Widely 
accessible artificial intelligence such as ChatGPT may pose further 
threats, as it can help frame an ideology in a way that aligns with specific 
group values, making it more persuasive and tailored to specific groups 
(Esmailzadeh, 2023). International policies and initiatives are crucial for 
addressing violent radicalization, given the worldwide reach of online 
media and the pervasive presence of extremist content online.

5. Conclusion

This multilevel meta-analysis found a small overall association be-
tween media exposure and violent radicalization, building on previous 
reviews by using a multilevel method and focusing on young people. The 
overall association was stronger for vignettes or behavioral measures of 
media exposure, online media, and extremist content. Differences as a 
result of assessment type point towards the importance of valid and

Fig. 4. Funnel plot for each included study. The size of the dots is proportionate to the number of effect sizes in each study, which are also indicated.
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reliable measures of media exposure through, for example, tracking 
participants' real-life social media activity. The stronger effect observed 
for online media and extremist content, combined with the global reach 
of online media and the pervasive presence of extremist content, high-
light the importance of focusing prevention efforts here. These efforts 
could take the form of global policies and initiatives but also in the form 

of individual (for example, game-based) interventions.
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spondylectomy of C3: A new surgical technique and literature review. Acta 
Chirurgiae Orthopaedicae et Traumatologiae Cechoslovaca, 82(4), 261–267. https:// 
doi.org/10.55095/achot2015/040

Suler, J. (2004). The online disinhibition effect. Cyberpsychology & Behavior, 7(3), 
321–326. https://doi.org/10.1089/1094931041291295

Sykes, G. M., & Matza, D. (2018). Techniques of neutralization: A theory of delinquency. 
In , 21. Delinquency and drift revisited. Routledge.

*Tang, G., Hung, E. P. W., Au-Yeung, H.-K. C., & Yuen, S. (2020). Politically motivated 
internet addiction: Relationships among online information exposure, internet 
addiction, FOMO, psychological well-being, and radicalism in massive political 
turbulence. International Journal of Environmental Research and Public Health, 17(2), 
Article 2. https://doi.org/10.3390/ijerph17020633

Thornton, A., & Lee, P. (2000). Publication bias in meta-analysis: Its causes and 
consequences. Journal of Clinical Epidemiology, 53(2), 207–216. https://doi.org/ 
10.1016/S0895-4356(99)00161-4

Tomczyk, S., Pielmann, D., & Schmidt, S. (2022). More than a glance: Investigating the 
differential efficacy of radicalizing graphical cues with right-wing messages. 
European Journal on Criminal Policy and Research, 28(2), 245–267. https://doi.org/ 
10.1007/s10610-022-09508-8

United Nations. (2003). Three media leaders convicted for genocide. United Nations 
International Criminal Tribunal for Rwanda. https://unictr.irmct.org/en/news 
/three-media-leaders-convicted-genocide.

van de Schoot, R., de Bruin, J., Schram, R., Zahedi, P., de Boer, J., Weijdema, F., … 
Oberski, D. L. (2021). An open source machine learning framework for efficient and 
transparent systematic reviews. Nature Machine Intelligence, 3(2), Article 2. https:// 
doi.org/10.1038/s42256-020-00287-7
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